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I. Introduction 

The Michigan Department of State Highways and Transportation has 

actively been exploring the feasibility of improving public trans­

portation in Michigan's small/medium-sized communities and rural 

areas. Michigan DART or Dial-A-Ride Transportation is the pro­

gram concept designed to provide basic transportation service 

throughout the State. 

DART service has now been implemented in nineteen locations 

statewide (Exhibit A), providing total public transportation 

services to one-quarter of a million Michigan residents. By 

August of 1975, we expect to have twenty-two systems operating. 

Basically, a dial-a-ride transportation system in cities 

involves the potential customer contacting the transit service 

by telephone to make arrangements for pickup and delivery to 

a destination. DART is a flexible system which operates on a 

demand-response basis (Exhibit B). DART does not operate like 

a taxi, picking up and delivering fares oneat a time, but on 

tours. A tour consists of the bus picking up passengers at five 

or six locations and delivering them to different destinations 

throughout the city. All of the DART vehicles are radio dispatched. 

When a tour is finished, the dispatcher uses the radio system to 

relay a new list of pickups. Pickups after call-in are generally 

within 20 minutes and trip time averages 15 minutes. 
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In rural areas, DART takes on many different forms. The towns 

over 3,000 are served with Dial-A-Ride; however, it is oper­

ationally impossible to provide this quality of service to all 

residents in a typical county covering 500 square miles and 

keep the actual cost per passenger under $2.50. 

The options available are planned/demand service (advance 

sign-up), shuttles connecting population areas, local coordinators 

to arrange transportation for low population areas, contracts 

with community action and social service agencies, etc. 

The intent of the following discussion will be to provide an 

overview of the Michigan DART program. Detailed evaluation 

of each system will be completed at a later date. 

II. Background 

A. Legislation and Financing 

Act 327 of the Public Acts of 1972 provides for the imple­

mentation of Dial-A-Ride Transportation systems in Michigan's 

small/medium-sized cities and rural counties. In Fiscal 

Year 1974, funds from the General Transportation Fund, which 

are derived from one-half cent of the nine cent State gas tax, 

were utilized to implement nine systems on a demonstration 

basis. The program for Fiscal Year 1975 provides funding 
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for an additional fifteen communities. Equipment costs will 

be covered by the General Transportation Fund, while oper-

ating costs will be from the State General Fund. 

The first year operation cost is funded 100 percent from the 

State, less $1,000 as the local contribution. The covered 

costs include: 

1. Capital Costs 

a. Vehicles 
b. Radio System 
c. Dispatch Center Renovation 

2. Monthly Operating Costs 

a. Management 
b. Insurance 
c. Marketing 
d. Office Supplies 
e. Rent and Utilities 
f. Telephone 
g. Dispatch Labor 
h. Driver Labor 
i. Vehicle Operations and Maintenance 
j. Radio Maintenance 

For the first year, the State contracts with the city, county 

or authority. If a subcontractor is used, such as, a cab 

company, the local unit of government must execute a contract 

with the third party to provide operating services. 

At the end of the first year, if the system is continued, the 

equipment is sold to the community for one dollar per vehicle. 

The State will continue after the first year to provide 
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operating subsidies up to a maximum of 33 percent of the 

total operating costs, as well as provide matching funds 

for capital grant requests to UMTA. 

B. Population Characteristics 

Exhibit C indicates pertinent demographic data for each 

system. It is readily apparent that a wide range of 

Michigan communities now have DART service. Belding is 

the smallest with a population of 5,121 and Benton Harbor/ 

St. Joseph is the largest with a population of 67,835. 

Percent of households with no cars, percent of senior 

citizens, and percent of families below poverty level are 

indicators of the relative need for public transportation. 

C. System Characteristics 

Exhibit D describes the basic system characteristics. Of 

the nineteen systems operating, the Huron River Group 

implemented Holland, Ludington, Mt. Pleasant, Sault Ste. 

Marie, Traverse City, Midland, Houghton, and Benton Harbor/ 

St. Joseph. State forces have implemented Alpena, Niles, 

Marshall, Cadillac, Hillsdale, Manistee County, Big Rapids, 

Isabella County, Belding, Roscommon County and Gladwin to 

date. The basic fare structure is 50 cents with senior 

citizens riding for half fare. It should be noted that a 

number of the systems are being operated by the local cab 

company under subcontract to the City. 

TRANSPORTATION liBRARY 
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1970 GE1"ERAL POPULATION CHARACTERISTICS Exhibit ~ 

! Benton Niles H.arshall Holland ~Ludington Hount Sault Ste. Traverse Isabella 7f.idland Houghton/ Alpena 
Harbor/ Pleasant Y.arie City Co. Hancock 
<• ·'' '""' 

Population Served 126,337 I 9,021 I 20,504 I 15,136 .18,048 24,090 35,176 10,887 13,805 67,835 12,988 

~ I • I I Service. Area 

13.8 1 I (Sq. Y.iles) 3.2 5.1 15.7 7.8 567 24.9 3.6 7.4 38.0 5,2 6 

-
Population Per ~~ 42.5 
Sq. }1ile (Ave.) 4,020 964 2,314 1~413 3,034 1~866 1,785 2,498 1,577 -

10,135 1 8,811 I Hedian Family 9,207 i Income 9,213 8,033 10,143 13,428 7' 743 9,039 10,322 10,621 11,, 304 . 
% Households ~ 10 I I 7 ~; With }lo Car 15 9 21 13 5 11 11 ! 11 17 

- ~~-, i. Senior Citizens · 15 5 I 11 I 14 7 5 7 10 4 12 
12 ~ 

. 
%Families BelO\i' 

5 L ~ Poverty Level 7 14 7 10 4 15 9 10 9 4 -
~~ ~ i. 

I I ~ 
' 

. 

~c ' 

I 
. 

I I 'l I 

• 

I I 
! ·: 

~ 
._II 

L l ---- ..... ·- '"-· D~-1 



;.. ----~--!-

Page 2 

' ! t 1970 General Population Characteristics (Cont'd.) 

Big Grand I Cadillac Hillsdale Han1svtee Rapids Belding Roscomon Co Gladwin Dowagiac Alma Raven Averages CoJJnt 

Population Served 9,990 7~728 20,094 11,995 5,121 9,892 2~071 6,583 9,790 17,074 16,42.8 

Service Area City 8.7 
(Sq. !files) 5.8 4.3 553.55 5.1 4.2 521. 1.6 2.6 4.6 7.5 Co. 547 

· Population Per City 2,080 

Sq. Mile (Ave.) 1, ;:22 . l, 797 36.3 2,352 1,219 19.0 1,294 2,532 2,128 2,277 Co. 33 

Median Family 8,474 9,791 8,365 8,140 9,486 6,895 9,668 9,352 10,610 9,035 Income 

.%Households 16 14 With No Car 12 13 9 8 10 16 11 9 12 

% Senior Citizens 
13 12 14 6 12 17 13 10 11 10 11 

! 
! 
• 

% Families Below 9' 6 12 4 9 Poverty LeVe-l 11 6 15 5 9 9 

' 

' I 
I - -



Exhibit D 
! SYSTEM CHARACTERISTICS 

-- Holland Ludington Mount Sault StE Traverse Midland Houghton/ Alpena Benton Niles Marshall 
Isab-ella Harbor/ Pleasant Marie City -county Hancock 

S•. Jose'"'h 

S~art of Service Feb. 1974 Feb. 1974 Ha:r.l974 Apr. 1974 Hay 1974 · -June 10, June 1974 July 1974 July 1974 Sept. 1974 Nov. 1974 Nov. 1974 
.·· 1974 

Regul:ar_-Vehicles 5 n 4 5 5 8 5 4 I<\ 4 2 
2 

1 1 1 Lift :Ve1'ticles 1 1 1 1 1 . 
~ F-are Adult 50"'.75 . jj0-75 50 50 \50-75 1.00 50 0 150"75 5P . 50~65 50-75 

Structure ~hild~;; Free5D-75 !Free 25~35 Free Free ~ree 50-75 F~ee-.75 Free 25-50 ·ree 25 25-40 ~)7ee 
~~~~ 25-40 

. ?<-2< '2"":22 I" 2< .5-?< • 0 25 5 25-40 2.$. i?<-1.0 
- . . -

J.,:oo-&:oo · 
M. F. 

System M-Th. 6~00-6:00: :00-7:00 7:30-10:0( 6:00•6:00 7:00-5:30 6:1.5-11:00 :00-6:00' :30-8:30 :30-6:30 . 6:00-6:00 6:00-6:00 
HOurs Fri. &;no-& :oo. ~:00-ifOO - :oo-9io·o 7:30-11:0( 6:00-9:30 6:15-11:00 :00-10:0( : :i0-10: 30 :30-6:30 6:00-9:00 6:00-6:00 

Sat. -- }'I:OOC&:OO :00"'7:00 8:00-6:00 9:00~5:00 .8:00-6:00 :00-6:00 :00-6:00 :00-6:00 9:00-6:00 8:00-6:00 
Sun. 

' - . - 11:00-l.:OO :00-1:00 8:00-6:00 - 9:00_-5:00 -- :00-5:00 -- -- ---
. : t . 

Number of 'Full 3 3 1 ~ 
7 - 0. 16 9 9 26 8 4 

~la~e:es !!•~· Q 7 17 1 5 7 1 1 3 6 3 

~arm Frlen< 
Comm. 'umber 1 Isabella ortage CitY Twin C;lty Wal~man 

Operator City City Action ab Co. Co. Comm. City ake Trans Cah -Area Trans Enter. City 
Inc. A<:>encv on A~int> AuthoritV Auth. -

1$199,465 Total First Year Cos $198,980 $149,110 $171,950 $175,000 56,131 $312,333 167,820 164,290 $430,646 $141,932 $103,546 

,en. ~>t. Shut in ~xperiment. Comm. Sen. Cit. $9/hour ainesdalE Sat. Ser. Heets 
Special Services & Charter h-our-Hand. dth 25c Programs Center - ieadstart Charter trips/ to Lincolil Alfl'RAK 
Features [Lift Henta reg. fares· Free Pi:ck up "harter !'•Y 75c Twp,. & • Trains . Loop-line 

School jcharter fo1 2 Wed. 
haul Steven~vil e I 

mental nigllts/mo. ser-
vice 1 trip/hr. 

M-F t'n 

I Lake Mi~h. ~ 
College 

- " Cl -1~ , ...... _ .. _ ... __ ! 

····--··-----··--! I 
.... _, 

.....,., ....... -= ... -
---; :.~ 



, SYSTEM CHARACTERISTICS (Cont' d.) . . Page Two 

Grand Hav. 
Big Roscommon Spring Lak 

Cadillae ltil.lsda.le Manistee C 'R, 1n• Belding Co. Gladwin Dowagiac Alma Ferrysburg 
. . 

June 30, Aug. 18, March 31~ April 14, . -.J'fay 1, 1975 May 12,. June 16, Start of Service 
: ~~.9,1?¥>. . Feb".lO,l97 Mar.~~l9_7 1975 1975 1975 1975 l!n5 ., 1n5 

R~guia,l;_~ V:$icles . .2 . ' 4 .4 2 2 2 
I·· .. 2 3 ! 4 

Li~t-V-ehiC+eS _: 
3_' ._ ,--, 

1 ·1 ·_.·· .1 l 

Fare AdUlt 50 ~~ '25 50 )V 50-75 50 50 50 50 
Structure Children Free-25 Free-25-50 25 Free-25 Free-25-50 lllee-25-50 Free-25-50 

sen. Cit. 25 25 25 25 25 2S-40 25 25 
6:30-6:30 6:30-6:30 6:30-9:30 lb:VV-b:~~ 8:00-6:00 6:30-10:00 

. 
System M-Th. 6:00-6:00 :30-6:30 i o :uu-• '':":: 6:00-6:00 . 
HOurs Fri. 6:00-9:00 :30-9:30 6:30-6:00 6:30-10:00 6:30-9:30 6:00-6:00 8:00-4:00 8:00-6:00 6:30-10:00 6:00-9:00 

Sat. 8:00-6:00 :00-6:00 8:00-6:00 9:00-6:30 9:00-5:00 -- - -- 8:00-6:00 8:00-5:00 ' Sun. -- -- --- -- -- --. 
i 
' 

' 

Number of Full 6 . 4 2 0 2 4 1 2 8 3 
Employees Part 2 4 10 10 4 4 0 1 1 8 

Operator Cadillac }fan. Co. Gladwin I City Council 0 City City County City City City Tri-Cities , 
Cab Aging Hous. Com Trans. 

Total First Year Cost $123,690 $99,162 $135,160 $156,960 $68,482 $91,950 $66,580 $56,275 $145,350 $164,355 
. 

Special Services & 4 trip/wk. Tic.kets 10 
lOTickets l.Jeekly Alma Day harter 

Features to Oakhave for $4.50 
$3.50 Craft Care Cent. 5/hr. + 

resort Fixed rt. for 
Class for Twice/wk. 0¢/mile 

for Co. Senior 
Nursing Citizens 
homP. "'"''"; 
onc.e a 
week 

-

. 



Most of the system.s have experimented with special service 

to both increase ridership and meet community needs. Mt. 

Pleasant experimented with a 25 cent full fare for a month. 

Their ridership increased substantially during the month, 

then dropped back to previous levels. It did serve to 

introduce many new people to the system. Ludington has pro-

vided one-hour tours for shut-ina, with the cost covered by 

a local merchant or individuals. Twelve nf·the systems have 

vehicles equipped with a wheelchair lift. In the near future, 

all of the DART systems will have tltl.s capability. Passengers 

requiring the use of the lift must call in well in advance. 

The systems do not have a driver available to operate the 

lift vehicles at all times during operating hours, since in 

most cases, the demand for the lift is too low. Service for 

customers using the lift is limited generally to curb-to-curb 

service to avoid liabiLity problems. If required, the pas-

sengers must provide an attendant. 

D. Flow Chart 

A number of basic steps must be taken in order to implement 

a DART system as shown in simplified form in Exhibit E. 

Obviously, all of these steps must be coordinated to insure 

that everything is set to go at: the projected start-up date. 

- 5 -
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City 
Commitment 

System 
Design 

Order 
Vehicles 

_Order Radios 
and Request 
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FCC License Ins tall Radio 
System and 
Telephones 

Rent Dispatch Dispatch · 
Center · 1-----------j Center 

Renovation 

Hire Project 
Manager 

Budget 

Draft 
Contract 

Hire 
1-----------------,.!Dispatchers ·.& 

Drivers 

Final 
Contract 

Exhibit E 

Marketing 

Start Service 

Training 

~---------------3-M_o_n_th_• __________________________________ ~~~-------2-W_e_ek_• ________________ ~~ 

System 
Debugging 



All equipment is purchased by the State. Training is also 

handled by State staff and covers such things as rules of 

the road, emergency procedures, proper radio procedures, 

use of the equipment, especially the safe operation of the 

wheelchair lift, customer relatione, dispatcher·and driving 

techniques, etc. 

State staff and the local project manager develop a low-key 

marketing program initially including an information brochure, 

opening ceremony talks to local groups and as much free radio, 

TV and newspaper coverage as possible prior to and during 

the start-up period. An excessively large marketing 

campaign at the outset could overload the system at the 

beginning causing long.waits and ride times which will in 

turn drive customers away. The marketing should, therefore, 

be geared to create a gradual but continual increase in 

ridership over the first year, allowing the project manager 

to efficiently adjust the system to meet the increasing 

demand. 
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III. Ridership Data 

Of course, the measure of success in any transportation system 

is found in the ridership statistics. Exhibit F indicates the 

average ridership for the third quarter of Fiscal Year 1975. 

As of this writing, over 100,000 passengers per month are 

riding Dial-A-Ride. 

As might be expected, senior ci.tizens have used Dial-A-Ride 

in large numbers, as shown in the half-fare column. 

Passengers/vehicle hour is an indication of system efficiency. 

We generally feel that DART systems should be averaging six to 

eight passengers per vehicle hour by the end of the first year. 

Passengers per 1,000 population are an indicator of system usage 

and provide a basis for comparing systems. Average waiting 

times and ratio of riding time to direct driving time are 

measures of the quality of service being provided to the com­

munity. We have limited information on this from Huron River 

Group. However, the average waiting time of ten minutes and 

ratio of riding time to direct driving time of 1.47 are within 

the guidelines set up in the original d10sign, 

The average daily ridership trends shown in Exhibit G indicates 

the trends of the three cities of different populations. There 

is no clear seasonal pattern to ridership based on our limited 
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AVERAGE DAIL\ RIDERSHIP/WEEK 
' Exhibit G 

soo.---,----,-----,----,----,-----,~-,-----,----,----,-----,---.----.-----. 

Ludington 
POP. 9021 

Houghton-Hancock I 50 0 -----
l POP. 13,755 

o-----o--o Midland 
POP. 35,176 

400 

I 
' 
I 
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i/ \ 

30 ~ I v 
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j 
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,~ 
I I 
I I 
I I 
I I 
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/1 
It<\ 1\ 
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), II\~/ 'I ' r rJs\,' ~~ \ 

I 
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RIDERSHIP DATA FOR QUARTER (January, J975 - March?i!B76 Exhibit F 
-.':.:i-.~,t (\ 

Uount: Sault Ste. Traverse Isabella Midland Houghton/ Benton 
Rolland Ludington Pfeasant Marie City Co. Hancock Alpena Harbor/ Niles Y..arsh.s'll 

St Tp"'fM 

Average Ho.nthly 
Ridership 6,216 . 4,830 . 5,982 6,166 6,713 1,078 11,384 11,666 8,076 11,401 5,617 2,536 

Average Weekday 
Ridership 296 230 249 250 282 52 473 481 317 493 24~ 110 

Average Saturday ~ 

Ridersh+p -- --- 159 147 184 - 271 363 225 242 117 70 . 

~ Average Sunday --. Ridership --- 14 88 --- . 29 --- 100 --- ---
% FullFare I . . -· 

45 44 58 44 45 22 51 17 32 61 34 38 

% Halt" Fare 43 50 20 45 41 16 38 57 50 28 52 61 ! 
' 

% Free 12 6 9 11 5 2 11 4 11 -- --- --

i 60 I % Special 0 --- 13 --- 9 -- 22 18 --- l4 1 
. 

2.3 Passengers Per ~ Vehicle Hour 6.9 7.5 6.7 5.6 6.4 5.0 8.1 6.4 6,1 5.9 4.5 

Passengers Per 1,000 I 45 
Population Per Month 236 535 292 407 372 324 848 589 260 432 350 

Averar,e Haiting El ' 
Time (Minutes) 

Ratio of Riding Time .. 
to Direct Driving Time . I - - -· 

I l -
. -· , ... " 



RIDERSHIP DATA FOR QUARTER (January, 1975 -March·, 1975) (Cont'd.) Page Two 

Manistee 
Cadillac Hillsdale County Averages 

Average Monthly 
~dership 5,023 2,641 3,782 6,208 1-

Average WeekdaY 
Ridership 209 113 157 264 

Average Saturday 
Ridership 148 78 125 177 

Average Sunday 
- Ridership -- --- --- 58 

. % Full Fare . 

5Z 35 49 42 • 

% Half Fare 
44 65 50 44 

% Free. 4 --- 1 7 

% Special ---- --- --- 17 
_, 

Passengers Per 
Vehicle Hour 6.0 4.6 3.6 5.8 

Passenger Per ~,000 
Population Per Month 503 342 186 381 

Average Waiting 
Time (Minutes) 

Ratio of Riding Time .-
to Directo Driving Time 

, 



data. Each system reacts differently to weather variations, 

tourist traffic, economic conditions and seasonal variations. 

Winter weather does bring about some dramatic increase in 

ridership, especially in the Houghton/Hancock system. 

IV. Cost/Revenue Data 

Another measure of the relative success of j:he DART program 

is the actual cost per passenger, as well as the subsidy per 

passenger (Exhibit H). The average cost pet passenger is 

$1.37 and average revenue is 36 cents, leaving a required sub­

sidy of $1.01. By way of comparison, the average cost per 

passenger for the metropolitan fixed route bus systems was 

81 cents for the quarter ending March 31, 1975. 

The nature of demand/responsive service, being door-to-door, 

economical,comfortable and convenient requires a tradeoff in 

higher operating costs. We do not feel, however, that $1.37/ 

passenger is excessive in relation to the high quality of 

service being provided. 
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COST/REVENUE DATA FOR QUARTER (January, 1975 - March, ·1975 Exhibit l! 

Nount Sault Ste. Traverse Isabella Houghton/ Benton 
l!ollitnd Ludington Pleasant Marie City County Midland Hancock Alpena Harbor/ Niles Marshall 

St. Joseph 
Total Operating 

6,245.00 4,933.66 6,258.89 7,772.55 7,387.25 Cost Per Honth 2,561.55 19,486.59 1,063.68 8,561.21 21,523,97 7214.00 5,216.40 

% Administration & 
Fixed Overhead -- -- --- 27 21 22 22 22 13 28 21 "15 

. . • 
% Labor -- --- --- 48 65 55 65 62 66 -58 59 75 I 
% Vehicle --- --- --... 25 14 23 13 16 21 14 20 

·~ Operation 

Cost Per 5.57 
Vehicle Hour 6.91 7.69 6.99 7.10 7.03 8.48 7.70 6.77 11.56. 7.56 ' 

Cost Per 2.38 
,, -~ Passenger 1.00 1.02 1.05 1.26 1.10 1.71 .95 1.06 1.89. 1.28 

. 

Cost Per Mile .55 .68 .60 .59 .58 .32 .60 .62 :so 1.09 • 75 .99 
. 

Revenue Per Month 2 ,101. 85 1,785.50 2,133.56 2,013.73 2,655.42 675.87 3,581.95 3,641.85 3,122.42 3,477.35 2,182.23 937.21 

:Z of Revenue to 34 36 34 26 36 18 33 36 16 30 18 Total Cost ' 26 

Revenue Per 2.33 2. 78 2.38 1. 84 2.53 1.56 2.53 2.47 . 1.87 2.29 1.68 1 Vehicle Hour 
1.47 

Revenue Per =:_] =:_-] Passenger .34 .37 .36 .33 .40 .63 .31 .39 .30 .39 -
. 23 ! .18 1 Revenue Per Mile .18 .25 .21 .15 .21 .11 .21 .18 .18 

.08 
'% of Operating -

~I~ 13 "I 
A~sistance to Cost 33 17 24 19 22 18 14 18 u 

·--



, 

! --· 

.. Cadillac 

Total Operating 
Cost Per Month 6,497.11 

% Adminis'tratio;:t & 
Fixed Overhead 22 

% Labor 58 

--
% Vehicle 20 

_ Operation 

Cost per 
Vehicle Hour 

7 0 72 

Cost Per 1.29 
Passenger -· 
Cost Per Mile .70 

. 

Revenue Per Month 1,866.63 
-~ 

% of Revenue to 
Total Cost 29 --
Revenue Per 
Vehicle Hour 2.22 ....... -
Revenue Per 
Passenger .37 

-#··· 

Revenue Per Mile .20 
~..---- .. 

% of Operating 
Assistance to Cost 15 

~~"~". 

si 

Manistee 
Hillsdale County 

5,724.88 1,528.00 

44 ---

50 ---

6 ---

10.05 ---

2.17 ---

1.17 ---

885.94 1,558.54 

15 ---

1.56 1.48 

.34 .41 

.18 .11 

18 ---

.COST/ltEVENUE DATA FOR QUARTER (January, 1975 -March, 1975) 
(Cont'd.) 

Averages 

8,131.65 

23 

61 

16 

7.89 

1.44 . 

.69 

2,174.'67 . 

27 

2.07 

.38 

.17 

19 

Page TwO 

. 

l 

._--.il 



V. Vehicle Operating Data 

The backbone of the DART system is, of course, the passenger 

vehicle. There are presently many vehicles on the market 

(approximately 30) which are purported by each company to be 

the ideal Dial-A-Ride vehicle. Some are van conversions, 

mobile home conversions, electrics, diesels, school bus con-

versions, etc. 

In the Michigan DART program, we have generally settled on the 

high-roof van conversion as the vehicle best suited for service 

in medium- to small-sized towns (Exhibit I). It is unobtrusive, 

comfortable, and very maneuverable on residential streets. We 

are presently purchasing this type of vehicle for approximately 

$10,000 per unit. The major drawback to this vehicle is main­

tenance and limited vehicle life. The van chassis is a factory 

production model and is not built for the daily stop and go 

operations of a bus system. We expect that each vehicle will 

put on approximately 35,000 miles per year. The vehicle oper­

ating cost per passenger averages 25 cents which is only sixteen 

percent of the total operating cost per passenger, indicating 

the labor intensiveness of DART service. Exhibit J indicates 

our operating experience for the last quarter. 
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Exhibit I 



! .~ I 

VEHICLE OPERATING DATA FOR QUARTER. (January, 197S - Ma:t:ch; 1975 ExhibitJ 

!Mount Sault Ste ~Traverse Isabella Houghton/ Benton 
Niles Marshall -~ Holland Ludington IP1easant Marie !city County Midland Hancock Alpena ey~;~~~/St. 

1 Average Vehicle Hours 460 Per Honth 903 642 896 1,0~4 1,052 2,297 1,43_7 1,264 i,862 954 559 
l 

Average Vehicle Miles 
11,365 7,217 10,346 13,182 12,646 8,132 I 32,332 17,747 17,056 19,754 9,581 5,265 

Per Honth 

I 
Average Miles Per 8.2 
Gallon --- --- --- 8.0 7.8 7.7 7.4 --- 6.4 6.4 6.0 

Cost Per Hour -- -- --,- 1.74 '1.00 1.28 1.06 1.21 1.39 1.60 3 .89 

. Cost Per Passenger --- --- --- .31 .16 .54 .21 .15 .22 .26 .25 .20 

Cost Per Mile --- -- -- ·.14 .08 .07 .08 .10 .10 .15 .15 I .09 

. 

_, I 
t il 

~--~~ I 
' .. ! 
I t_ 

~~~ 
' 

I l 
' 

i 
i : 
I 

I 
-. 



Average Vehicle J:!ours 
Per Month 

Average Vehicle Niles 
Per Month 

Average Miles Per 
Gallon 

Cost Per Hour 

Cost Per Passenger 

Cost Per Mile 

' 

~ .- . 

VEHICLE OPERATING DATA FOR QUARTER (January, 1975 - March, 1975) 
(Cont'd.) 

Manistee 
!Cadillac Hillsdale County Averages 

842 570" 1,054 1,059 

9,267 4,903 13,782 12,839 

6.7 6.2 7.6 7.1 

1.51 .63 -- 1.25 

.25 .14 -- .25 

.14 .07 -- .11 

~ -'-

I 
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As mentioned previously, the Department is providing each DART 

system with a wheelchair lift equipped vehicle, thus insuring 

service to 100 percent of the citizens in the service area. 

Exhibit K is an example of the type of equipment now in 

service. Each of these vehicles are equipped with two wheel­

chair tie-downs leaving seating for six walk-on passengers. 

As more and more transit systems get into higher quality, 

door-to-door service, especially for elderly and handicapped, 

we expect the demand for small- to medium-sized buses will 

exceed 100,000 units by 1980. It is hoped that automobile, 

school bus and transit bus manufacturers will develop a van­

size vehicle capable of withstanding the rigors of transit use. 

VI. Community Impact 

To date, the DART systems have had a favorable impact on the 

community as a whole as reflected in elections in Holland, Mt. 

Pleasant, Ludington and Traverse City. Holland voters agreed 

to a one-half mill levy for three years by a 73 percent majority. 

In an advisory vote, Mt. Pleasant voters voted "yes" to keeping 

Dial-A-Ride by a 71 percent majority. Ludington and Traverse 

City voters approved one mill and three-fourths mill, respectively. 

Midland, Sault Ste. Marie, Alpena and Niles all will be continuing 

beyond the first year using their general funds or revenue 

sharing funds. 

- 10 -
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The Huron River Group has completed surveys in several of the 

initial DART cities. Some of the preliminary findings are 

presented in "Michigan DART: Analysis of Initial Operations" 

from which the following items are taken: 

"Ridership For A Typical Day 

Regular riders 
New riders 
Return trips 

Total 

30 
100 

80 

210 

"Mobility for the "Transportation Poor" 

DART systems in general derive a majority of their ridership from 

those who are relatively transportation poor. In particular: 

Persons without drivers' licenses comprise 40 percent, 

64 percent, and 70 percent of the riders in Mt. Pleasant, 

Holland and Ludington, respectively. 

Riders from households without automobiles comprised 38 

percent, 44 percent and 58 percent of passengers in Mt. 

Pleasant, Holland, and Ludington, respectively. 

Senior citizens comprise approximately 50 percent of the 

riders in Holland and Ludington and approximately 24 percent 

in Mt. Pleasant. 

An average of 6 percent of DART riders in the three cities 

indicated that in the absence of DART they would not have 

been able to make their current trip. 

Only five to ten percent of riders in the three cities 

indicated that their trip on DART replaced a trip in which 

they would have driven themselves to their destination. 
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"In conclusion, DART riders in Holland, Ludington, and Mt. 

Pleasant are dominantly persons with fewer transportation 

options than the general population. DART has replaced trips 

which they would have made by walking, having a friend or 

relative make a special trip to drive them, or taking a taxi; 

and 15-20 percent of their trips would not have been made at 

all." 

In another Huron River Group report "Ludington DART: First 

Period Ridership Survey Results," it is interesting to note 

the distribution of trip purposes by those persons interviewed 

(see Exhibit L) as well as their alternate mode of travel if 

DART service was not available. 

This survey also yielded the fact that 71 percent of those 

interviewed did not have a driver's license. In addition, 50 

percent of the riders lived in households without automobiles, 

as compared to 15 percent of all households in Ludington. 

Economic Impacts 

1. Positive benefits from transportation cost savings to 

riders. 

2. Positive benefits from increased employment. 

3. Negative benefits from reductions in taxi business. 
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"Estimates of the savings in transportation cost for a regular 

DART rider, as compared with taxi and automobile use, indicate 

that a regular rider can save $1,500-$2,000 per year. 

"Traverse City, where total taxi ridership has been histori­

cally much greater, shows a taxi ridership loss of approximately 

100 trips per day out of 300. In general, taxi ridership 

appears to drop approximately 30 percent to 50 percent from 

historical levels in DART cities. For each taxi ride thus 

lost, three to five DART riders are generated. 

"There is evidence in other areas which have had Dial-A-Ride 

service that taxi ridership ultimately rebounds and may in 

fact reach higher levels than before Dial-A-Ride introduction. 

Such a process has not been observed to date in DART cities. 

A detailed examination of taxi statistics in Holland reveals 

that total ridership is down approximately 45 percent on a 

base of 80-100 riders per day--in agreement with survey results 

and implications above--but that taxi package deliveries are 

up approximately 15 percent. 

"Neglecting the increase in package deliveries, the introduction 

of DART in Holland has apparently caused a loss of about $15,000 

per year in gross taxi revenues and a loss of about one and a half 
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full-time job equivalents in the taxi business. Because Holland 

DART is operated under a subcontract with the taxi operator, 

it is unlikely that an actual loss has been registered. Traverse 

City and Alpena have similarly subcontracted DART operators to 

local taxi firms, effectively insuring them against actual busi-

ness losses. Taxi operators in other cities have apparently suffered 

revenue losses, but exact statistics are not available. 

"The net employment impact of DART operations in Holland has 

thus been the creation of approximately eight new full-time 

equivalent jobs with a cash value of approximately $65,000. 

Transportation savings to riders appear to amount to approxi­

mately $40,000 yearly, with a potential for substantially more 

if DART use becomes a form of substitution for marginal automobile 

ownership." 

Parking, Conjestion, Energy and Pollution 

"Current operations then, in which DART services are primarily 

increasing access for those with limited transportation means, 

appear to have little net effect on traffic and associated pro­

blems. However, future gorwth of DART ridership is likely to 

begin to impact in this area, since current operat;ions appear to 

satisfy most of the travel requirements of the transportation 

poor." 
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VII. Summary 

The Michigan DART program is off and running. In February, 1974, 

the first system started. There are now 19 systems operating, 

carrying the equivalent of one million passengers per year. 

Three new systems are due to start in the near future. None 

of these citizens have prev·iously had the availability of public 

transportation which is low cost, convenient, comfortable, safe, 

and most of all, provides the freedom of movement when the need 

arises, not when it is convenient for someone else to provide 

the transportation. 
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SUPPLEMENT 

URBAN DART SYSTEMS 

In addition to the outstate DART program discussed in the body 

of this report, a number of urban DART systems have been 

implemented as indicated on Exhibit 1. 

The Ann Arbor Dial-A-Ride system is the forerunner and pioneer 

for the Michigan DART program. Since its inception several years 

ago, the Ann Arbor system has first of all demonstrated the need 

for higher quality portal-to-portal type services, and secondly, 

the feasibility of providing this service by gradually phasing in 

the system in logical geographical areas. This insures good inte­

gration of DART with existing line-haul service and limited des­

cription to the overall system by gradually increasing ridership. 

The people of Ann Arbor also voted 2.5 mills to support the service. 

Seven outstate communities have now followed the lead of Ann Arbor 

by voting millage to support the DART systems. 

In the past year, a number of DART systems have been funded by the 

State within the Detroit area. These systems are operated by the 

Southeastern Michigan Transportation Authority (SEMTA). These systems 

are all located within the confines of individual suburbs surrounding 
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the City of Detroit. The day-to~day operation is similar to the 

outstate systems in that door-to-door service is provided. Major 

differences result from service to line-haul buses and commuter 

rail transfer points, as well as trips outside the city limits to 

major shopping centers. The potential is great for high pro­

ductivity in these systems in light of the high densities and rather 

short trip lengths. 

The following exhibits indicate information presently available 

for these systems. UPTRAN is in the process of revising this report 

which will include a more complete picture of the urban systems. 

- 17 -



OAKLAND MACOMB 
MOUNT 

CLEMEN. 

__ ..L _ ___, 

ANN ARBOR • 
WASHTENAW 

I 

__ T ___ _L __ _ 
I 

I 

BIRMINGHAM 

• • 
I 

FERNDALE' HARPER 
___ •- woops 

• REDFORD 
TWP. 

WAYNE 

...----. 

N 



1970 General PopulatL . Characteristics 
Exhibit 2 

~n Mt. Ferndale Harper Binning- Redford Trenton 

' 

!Arbor Clemens Woods ham Township 

Population Served 216,675 20,476 30,850 20,186 26,170 71,901 24,127 

' 

Service Area 470 3.8 3.9 2.6 4.6 15.8 7.2 
(Sq. Miles) 

Population per 460 5,388 7,910 7,764 5,689 4,551 3,351 
Sq. Mile (Ave.) 

Median Family $12,294 $11,210 $11,525 $13,534 $17,292 $15,216 $14,581 
Income 

% Househols with 8.5% 6.1 6.4 5.4 2.6 4.0 3.2 
no car 

% Senior Citizens 5 .. 6% 9.6 11.5 10.9 10.1 4.3 

I 

% Familes Below 5.1% 5.0 3.6 2.1 1.8 2.4 3.3 
Poverty Level 

I 

' 

' 

J 

I 

' 

I 

. 



System Characteristi'-o Exhibit 3 

Ann Mt. Ferndale Harper Birming- Redford Trenton 
Arbor Clemens Woods ham TownshiP 

. 

Start of Service 9-71 3-31-75 4-14-75 5-5-75 7-7-75 7-10-75 8-19-74 
. 

Regular 20 4 3 2 3 4 6 
Lift Vehicles 2 1 

Fare Adult 25¢ 50¢ 50¢ 50¢ 50¢ 60¢ 60¢ 
Structure Children 25¢ 25¢ 25¢ Eree 25¢ :}0¢ 30¢ 

Sen. Cit. 1 (), 25c 25c 25C i ?<;~ 30c 30c 
System M-Th. 6:30-1:00 :00-6:00 6:30-6:30 9:00-5:00 6:30-6:30 6:30-6:30 6:00-6:0( 
Hours Fri 6:30-1:00 7:00-6:00 6:30-6:30 9:00-5:00 6:30-9:30 6:30-6:30 6:00-6:0( 

Sat. !l:00-6:00 None. 10:00-4:0( None ._o:oo-6:oo None . ·None 
Sun. . 8:00-6:00 one None None 0:00-2:00 None None 

Number of Full 152 1'- {l 0 
b 

1. u 

Employees Part 1'-0 8 6 7 27 

' 
Operator Ann Arbor Birming-Trans. City City City N.W. Tran.- City . 

Auth. ham Taxi 'port 

Total First Year Cost $123,718 $42,975 N.A. $23,029 $91,744 $114,653 $109,840 

Subscriptic n 
None Special Services & ~ervice None None Handicap Shopping 

F~atur:es [Meet train . Centers 
' [Hand1cap 



Ridership Data L_. September, 197 5 
Exhibit 4 

Ann Mt. Ferndale Harper Birming- Redford Trenton 
Arbor Clemens Woods ham Township 

Total Ridership 51,765 5,989 5,727 1, 778 3,746 3,085 3,189 

Average Weekday 1,805 285 229 85 125 146 152 
Ridership 

Average Saturday 
1,534 None 108 None 116 ,T None None Ridership 

. 

Average Sunday 
877 None None None 34 None None Ridership 

% Full Fare 
96% 56% 28% 37% 45% 30% 36% 

% Half Fare 
3% 32% 67% 57% 52% 44% 60% 

% Free None 12% 5% 6% 3% 3% 4% 

% Special Fare None None None None None 23% None 

Passengers Per 
Vehicle Hour 4.5 8.8 8.0 793 5.4 3.7 5.5 

Passengers Per 
1,000 population 239 292 186 83 143 42 132 



Cost/Revenue Data for 5-<'tember, 1975 
Exhibit 5 

Ann Mt. Ferndale Harper BirminghaJJ Redford Trenton 
Arbor Clemens Woods Townshio 

Total Operating $5,074.12 $4,807.49 $1661.30 $ 7,640.14 N.A. $4,766.30 Cost $134,674 
. 

. 

0% % Administration 23% 7% 41% N.A. 24% 
& Fixed Overhead 22% 

% Labor 63% 82% 89% 49% 1\-N.A~ 62% 65% 

% Vehicle 14% 11% 11% 10%. N.A. 14% Operation 13% 

Cost Per $ 7.47 $ 6.69 $ 6.84 $ 11.01 N.A. $ 8.22 Vehicle Hour $ 11.74 

Cost Per $ .8 $ .84 $ .93 $ 2.04 N.A. $ 1.49 Passenger $ 2.60 

Cost Per $ , 5L $ .56 $ • 47 $ • 96 N.A . $ .59 f!ile $ 1.41 

rotal $2,176.65 $1,819.25 $ 579.36 $·1,208.14 $1,407.55 $ 1,161.8 Revenue $12,889.50 

~ of Revenue 43% 38% 35% 16% N .A. 24 to Total Cost 10% 

l.evenue Per $ 3.21 $ 2.53 $ 2.38 $ 1. 74 $ 1. 70 $ 2,00 lehicle Hour $ 1.12 

tevenue Per $ .36 $ .32 $ . 33 $ .32 $ .46 $ .36 'assenger $ .25 

~evenue Per $ .23 $ .21 $ .16 $ .15 $ .12 $ .14 lile $ .14 
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Vehicle Operating Data for September, 1975 
Exhibit 6 

' 
Ann Mt. Ferndale Harper Birminghan Redford Trenton 
Arbor Clemens Woods Township 

Vehicle Hours 11,469 679 718.5 243 694 829 580 

Vehicle Miles 95,201 9,419 8,515 3,548 8,000 11,504 8,085 

Average Miles Per 7.0 8.4 7.9 7.3 N.A. 8.27 N.A. 
Gallon ,, 

Cost Per Hour $1.52 
$1.03 $ .72 $.79 $1.08 N.A. $1.18 

Cost Per Passenger $ .34 
$ .12 $ .09 $.11 $ • 20 N.A • $ .21 

Cost Per Mile $ .18 $ • 07 $ .06 $.05 $ .09 N.A . $ • 08 

' 
'-

i 

'.'.~ '. 



... General Guidelines 

The follot~ing general r,uidelines are only for the purpose of pointing 

out some immediate problems in getting the DART system underway. The 

DART staff will work closely with each community to design and implement 

the system. 

System Operator - Should be a person, company, or agency desirably with 

some experience in operating a transportation system such as a taxi company, 

bus company, truck fleet, etc. Specific experience in vehicle dispatch 

operations, maintenance, communications, and customer service is an important 

asset. As the DART program will be a highly visible public operation, 

it is imperat'ive that the project manager have a pleasing.personality and a 

high degree of uillingnass to t·rork with the public. The system can be 

operated directly by the city or county or by a private company under a 

3rd party contract. 

Vehicle Naintenance and Stor<t~e - All vehicles should be stored in a 

heated or unheated building. A preventive maintenance prograr.t should 

be instituted at the beginning of the project. It is important to note 

that routine service is recommended twice as often as the factory 

recormnends. 

Training - Hell trained dispatcher and drivers are essential to the initial and 

continued success of the syster.t. If the staff makes mistakes too often, the 

public will quickly lose confidence in the operation and stop riding. One 

/ of the first goals of the project manager should be to develop a training 

pro3rao including "dry runs" in the field. 



. ' •• General Guidelines 
Page 2 

Harketing - As the DART system is an innovative program, the public must 

be made aware of how the system operates, when service is available, and 

far~structure, etc. 

Disnatch Operation - Or inunediate concern to the project manager will be 

the location of the dispatch operation. This will be based on several 

factors: 

1. The physical requirements in the dispatch center, such as; 

the location of displays, radio and telephone equipment, 

office furniture, etc. 

2. Transmitter location. 

3. Location close to the center of town is desirable. 

Radio System - Installation of an adequate system is one of the major 

problems encountered during the design period. If the .system operates with a 

separate radio system a considerable amount of technical design time 

is required. A small DART system could "piggy back" on an existing radio 

operation such as public works or cab company systems. In addition, a large 

amount of paper vrork is required to get frequency assignments and FCC 

licenses. 




