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ABSTRACT 

A budget analysis was developed which would aid in the evalua­
tion of a proposed transpcrtation systems for the elderly. The 
analysis used average capital and operating computed from data 
obtained from 28 existine: transportation projects in Oklahoma. 
Easy to use forms were derived which permit community leaders to 
conduct their example syetem for a community in Northwest Okla­
homa is included. Four a.l ternative systems, were presented with 
yearly capital and opera.ting costs ranging from 15,770.80 to 
19,414.20. Proposed revenue from the system and from federal 
programs are also discussed. 
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A Community Development Guide 

for A Transportation System 

for the Elderly 

Shwu-Eng H. Webb, Gerald A. Doeksen and Robert Carroll 

Introduction 

Rural areas often lack the population density to support pub­
lic transportation services. Rural people are forced to depend 
almost exclusively on the private auto for commuting to work 
and/or gaining access to essential goods and services in nearby 
towns. In addition, the rural transportation problem is aggra­
vated by the fact that rural America is marked by a large number 
of low income families with insufficient income to purchase and 
maintain one automobile. In general, the family car is used to 
commute to work by the principal wage earner, leaving other fam­
ily members with no means of mobility. As a result, a large pro­
portion of rural people do not have normal access to private 
transportation. This may be due to old age, low-income, disabil­
ity or a combination of these conditions. 

In Oklahoma, for example, the Subcommittee on Rural Develop­
ment in 1972, concluded that 17.7 percent of the households in 
Rural Counties were transportation deprived and 73.9 percent were 
transportation handicapped [4 p. 3]. Transportation deprived is 
defined as a household without an automobile, whereas transporta­
tion handicapped is defined as a household with one vehicle pri­
marily used by the breadwinner to commute to and from work. A 
more detailed analysis of conditions in Oklahoma is reflected in 
Figure 1. Of the 77 counties in Oklahoma, 22 of them did not 
have transportation service (taxi or special service project) and 
40 of them did not have a special transportation project. 

Inadequate mobility of rural people is a critical problem in 
many rural areas. With the increasing costs of vehicles, gaso­
line and maintenance, this problem becomes more acute each year. 
Given all of these conditions in rural areas, it appears that a 
public transportation system (auto, van, mini-bus, or bus) may be 
a feasible solution for the rural transportation problems of some 
areas. 

Transportation System for the Elderly 



Objectives and Information Needs 

The basic objective of this guide is to develop a self-applied 
manual for local decisionmakers to evaluate the potential usage 
and cost of transportation services in their area. By doing 
this, a general procedure can also be developed for designing an 
economically feasible transportation system (auto, van, mini-bus, 
or bus). Specific information needed to satisfy this objective 
include: (1) an estimate of the potential usage of a transporta­
tion service for a proposed service area; (2) an estimate of 
costs of establishing alternative transportation systems for a 
proposed service area; and (3) an estimate of potential income 
from passengers and other sources of assistance. 

The study area and data collected will be discussed first, 
followed by a method to estimate the usage of transportation 
service in rural areas. A discussion of the costs of alternative 
transportation systems will also be included. Next, federal pro­
grams available to local decisionmakers will be discussed. 
Finally, a self-applied :feasibility analysis with do it yourself 
forms is presented as a:1 example, and the application of the 
forms developed is shown. 

Dat.a and Study Area 

Two major problems face decisionmakers when evaluating the 
feasibility of a project. The first problem that faces local 
decisionmakers in providing transportation services, is that of 
estimating usage and income for the service. Estimating the 
usage for public transpo:~tation in a rural area is essential to 
the effectiveness of the implementation of a rural transportation 
program. 

The Special Unit on Aging (SUOA) in the State of Oklahoma is 
the primary source of funds for most rural transportation pro­
jects (auto, van, mini-bu:3, or bus). For this study, data were 
obtained from the monthly reports of each of the fifty-nine pro­
jects administered by SUO,\. Data were obtained from the begin­
ning of each project. Ma:1y were started in April, 1977. 

The data include infornation on the number of passenger trips, 
type of trips, operating expenses, miles driven, and sources of 
revenue. These projects include both metropolitan and rural 
areas. In metropolitan ~reas, people have much easier access to 
transportation systems th~n people in rural areas. Hence, the 
usage and effect of the transportation program on the rural areas 
should be different from that in metropolitan areas. Since this 
study emphasizes the implementation of a transportation program 
in rural areas, it excl-ldes the projects in metropolitan areas 
and the projects with limited data. After the exclusions, twen­
ty-six observations remai:1ed. The study also obtained data from 
the Oklahoma Department of Transportation (OKDOT) for two pro­
jects funded by the Federal-Aid Highway Act and administered by 
Urban Mass Transit Administrati.on. One of these programs had 
three vehicles and served a county whereas the other project had 
one vehicle and served a 0ity. The 28 projects used in the study 
were designed to serve the elderly and handicapped in rural 
areas. Locations of t::teee projects are shown in Figure 2. 
Because the handicapped generate only a small proportion of the 
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usage, the study focuses on the usage of the transportation pro­
gram by the elderly. 

A second problem is that of estimating capital and operating 
expenses. The operating expenses can be estimated from monthly 
reports which provide information on salaries, fuel and oil, 
maintenance and repairs. Capital costs of vehicles were obtained 
from bids made to the SUOA and from dealers. In addition, deal­
ers were contacted for cost data for lifts, ramps and communica­
tion equipment. 

Estimating the Usage of a Transportation System 

This section analyzes usage data gathered from the 28 rural 
transportation projects in Oklahoma and develops a procedure to 
predict the number of passengers for a community or county con­
sidering initiating such a system. The procedure for predicting 
ridership or usage was designed to be appropriate for any rural 
area. 

Estimation of Yearly Number of Trips and Mileage 

To estimate transportation usage by the elderly, some of the 
terms used in the monthly reports to the SUOA have to be defined. 
The target population for SUOA projects includes the elderly and 
handicapped. For eligibility, elderly is defined as a person 
whose age is 55 or above. If the person is both handicapped and 
elderly, he is indicated as elderly in the monthly reports. As 
to the number of passenger trips, an individual is counted as 
making two trips if he is taken to the doctor, or some other 
place, left, and later picked up to make the return trip home. 

The monthly reports to the SUOA indicate numbers of passenger 
trips and mileage per month. These monthly figures were used and 
calculated into yearly figures for this study. In order to 
determine the average number of trips per person made per year 
and miles per person trip, each rural system was called to deter­
mine its service area. More than half of the rural systems serve 
rural communities whereas others serve part of a county, an 
entire county or a multi-county area. 

Next, a demographic model was used to estimate the number of 
elderly in each service area during the year for which ridership 
information was available. The average number of trips made per 
year, per elderly person for each of the 28 study areas was 
derived. The expected value or mean of the number of trips per 
person, per year was calculated at 3.01. Thus, for each eld$rly 
person in a service area, 3.01 rides were generated per year. 

An estimate of miles traveled per trip is needed to prepare a 
budget for the system. For sparsely populated rural communities 
a demand-responsive system is most often used. For a system 
serving part of a county, a county or a multi-county area, a 
demand-responsive system and a fixed-route system is often used. 

For a demand-responsive 
expected miles per trip was 
ties within the 28 projects 
expected value or mean was 
trip. 2 Most of these trips 

system serving a community, the 
calculated by selecting the communi­
which operate in this manner. The 
2.24 miles traveled per person per 
were to transport elderly to nutri-
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FIGURE 1. CoUNTIES WITHOUT SPECIAL TRANSPORTATION SERVICE 

TEXAS 

~~~ No special transportation Program 
~~Exists (i.e.SUOA, UMTA, FHWA 147) 

Nc transportation ~~rvirP 
(i.e. taxi, special transportation 
service) 

SOURCES: (1} Public Transportation: Directory of Oklahoma's Public Transportation Service, Oklahoma DOT, 
ODOT- PT Report# 8002.03, May 1, 1978. 

(2) 1978 Map of Oklahoma's State Intercity Bus and Urban Public Transportation Service, Oklahoma 
Department of Transportation. 

(3} Correspondence with Special Unit on Aging, State Department of Institutions, Social and 
Rehabilitative Services. 



tion programs, doctor's offices, grocery stores, and so forth 
within the community. 

For a system which serves an area larger than a community and 
is demand-responsive with fixed routes in addition, the demand­
responsive mileage can be calculated as above and the fixed-route 
mileage can be calculated by determining the route and frequency 
of the fixed route. 

In working with community leaders considering a transportation 
system, it is important to have a current estimate of the popula­
tion 55 years old and older. A population prediction model3 is 
used to update the latest census information to arrive at the 
best estimate of the number of persons 55 years old and older for 
a service area. With a current population estimate and the usage 
and mileage figures, the estimated number of trips and mileage 
can be calculated for a service area. Easy-to-use forms were 
designed for this purpose and are illustrated in the application 
section of his guidebook. 

To assist in planning a system it is useful to know if there 
is monthly variation in ridership. Also, in starting a system, 
it is useful to now how long it takes to get ridership up to 
expected levels. By analyzing the monthly pattern of trip-taking 
in rural areas, it will help local decisionmakers design a trans­
portation system which has sufficient capacity to satisfy trans­
portation needs at the least cost. 

Among the 28 units included in the study, there were 14 units 
with complete observations in 1978 for analyzing the monthly pat­
tern of making. The results of these 14 units showed that the 
elderly in Oklahoma rural areas made the least number of trips in 
January nd February. The peak period was August through October. 
This monthly pattern of trip--making is summarized in Table 1. 

When a decisionmaker designs a transportation system for his 
area, he should take the peak usage of transportation into 
account. Given the expected value of 3.01 trips per year, per 
elderly , the annual average transportation usage for a specified 
area would be 3.01 trips times the predicted elderly population 
of that area. However, in order to have a system that will sat­
isfy the peak usage, the capacity of the mini-bus transportation 
program should be designed to meet the annual usage of 3.01 trips 

1 .Within two standard deviations or 95 percent of the time, the 
expected number of trips per elderly person per year will 
range from 2.15 to 3.87. 

2.Within two standard deviations or 95 percent of the time, the 
expected mileage per trip per elderly person will range from 
1 . 56 to 2. 92. 

3.The population projection model used in this study is a demo­
graphic model which uses birth rate, death rate and migration 
rate. In most states, the Cooperative extension service or 
some other state agency can provide population estimates. 
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times the index of the peak usage month (which in September 
equals 1.18) times the elderly population in that area. 

Community decisionmakers who are considering the establishment 
of a transportation system need to know how long it will take to 
reach the expected level of usage. To attempt to assist them 
with this question, the projects with information concerning rid­
ership for start-up months were analyzed. Seventeen projects had 
data on ridership sine~ their beginning. Some of these had only 
8 months of data whereas a few had data for longer than a year. 
With careful evaluation of these data, it is safe to draw the 
following conclusions: (1) In general, it takes 2 to 3 months 
for a mini-bus transportation program to be established. Only a 
few projects will be able to establish stable riderships within 
one month after the progr~m is implemented. (2) The period of 
time required to establish a system seems to be related to the 
publicity given the system. With the larger service areas it 
takes longer for the target population to recognize that there is 
a mini-bus transport~tion program to serve them. However, for 
smaller service areas, the information proably can be dissemi­
nated to the target pop·~lation much easier. Therefore, it 
usualty takes more time f•)r the systems which serve larger areas 
to become established. (3) For larger projects with a higher 
volume of riders, once t:1e projects are established, the volume 
of riders stays much more stable than for smaller projects which 
seem to have more erratic patterns of ridership. 

Estimating the Costs of a Transportation System 

Knowledge of transport~tion costs, as well as expected system 
revenue, is necessary to evaluate methods of providing the serv­
ice within the community's financial capabilities. Bids submit­
ted to the SUOA were st·~died and dealers of capital equipment 
were contacted to obtain estimates of capital costs. Operating 
expenses were obtained from monthly reports of the 28 rural pro­
jects. 

Capital Expenses 

Vehicle Five alternati-;e vehicles were considered as possibil­
ities for a transportation system. The alternatives, a brief 
description of each and t1e price as of 1979 are as follows: ( 1) 
standard size automobile: a 1980, 4-door sedan with V-8 engine, 
automatic transmission, power steering and brakes, and air-condi­
tioner can be purchased ~t an approximate price of $5,718; (2) 
station wagon: a 1980 molel with V-8 engine, automatic transmis­
sion, power steering and brakes and air conditioner can be pur­
chased at an approximate price of $6,100; (3) 12 passenger van: 
a 1980 model with slidin~ door on right side of vehicle, V-8 
engine, automatic transmi:3sion, power steering and brakes and air 
conditioner can be purchased at an approximate price of $8,820; 
(4) 15 passenger van: a 1980 model with sliding door, V-8 engine, 
automatic transmission, power steering and brakes and air-condi­
tioner can be purchased at a price of $9,855; and (5) 26 passen-­
ger school bus: a 1979 :3chool bus body and chassis with a V-8 
engine, four speed manual transmission power steering and air­
conditioner can be purchaBed at an approximate price of $22,333· 
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These prices represent m1n1mums, rather than averages or maxi­
mums. The upper limit of the price range for each type depends 
on the vehicle and the extras included. In selecting·a vehicle, 
the following three steps should be helpful: (1) Consult several 
dealers to get the lowest bid. (2) Evaluate all options includ­
ing renting a vehicle or buying a used one. (3) Check with fed­
eral and state regulatory agencies to be sure the vehicle meets 
specifications. 

The life of a vehicle depends primarily on how much it is used 
and the quality of maintenance it receives. In general, dealers 
and operators preferred to trade in automobiles, station wagons 
and vans at 75,000 miles and buses at 65,000 miles. 

Lifts, Ramps and Locks, Community leaders of some communities 
want their transportation system designed to transport wheel 
chair patients. A hydraulic lift will cost about $2,850. Ramps 
can be used if a hydraulic system is considered too expensive. A 
wheel chair ramp will cost about $850. Finally, wheel chair 
locks are needed and they cost about $150 a set. Each wheel 
chair accomodation will reduce regular seating by about 2.5 
seats. 

Communication System The installation of a communication sys­
tem will greatly 1mprove the efficiency of transporting peoFle in 
rural areas. The Federal Communications Commission (FCC) was 
established as regulatory agency with the purpose of protecting 
life and property through radio communication. Its responsibili­
ties include licensing broadcasters, assigning frequencies and 
determining station operating powers. In considering basic com·· 
munication equipment, local decisionmakers should have knowledge 
of the general specifications to be met in providing quality com-­
munications within a certain range and how much the communication 
equipment will cost. There are two adequate communication system 
options available to local decisionmakers: using an existing 
system or constructing a new one. 

If the community has a fire or police department with an 
existing system, it is possible to use it at a cost much lower 
than establishing a new system. If the system is very high fre­
quency (VHF), a 2-way radio for the vehicle would cost approxi­
mately $2,000, plus $60 for installation. If the community does 
not have an appropriate existing communication system, a new one 
can be constructed, choosing among very high frequency (VHF), 
ultra high frequency (UHF) and citizen band (CB) systems. Both 
VHF and UHF communication systems require antennas. 

The general specifications for a new VHF communication compo­
nent might call for 100-watt base station at an approximate cost 
of $4,100 having a 2-frequency capability, with one frequency 
available for paging personnel within a 10-mile radius. A remote 
console would also be needed at an approximate cost of $710. 
Installation of the base station and remote console would cost an 
additional $150. The base station, remote ·console and mobile 
radio have an average life of 10 years. 

The main advantage of a UHF system over 
it can accommodate up to 10 channels. A 
with three frequencies costs approximately 
cies can be added at additional cost, but 
may be adequate. The mobile radio for 

a VHF system is that 
100-watt base station 

$5, 700. More frequen-­
in rural areas, three 
the vehicle will cost 
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approximately $2,980 and the remote console about $710. Instal­
lation charges for a mobi:.e unit are approximately $60 and for 
base sta-tion and console, about $150. 

The antenna tower required for both VHF and UHF systems should 
have a height of 100 to 1 50 feet, depending on the area to be 
served. The cost of a 100-foot tower is approximately $1 ,000 and 
the cost of a 150 foot ant3nna, about $270. In addition, trans-­
mission lines will cost ab·)Ut $2.84 per foot, and installation of 
the 100-foot tower, approximately $525. The life expectancy of 
the tower is 20 years. 

Use of CB radios for ·~ommunications is another alternative 
[8]. In this analysis, considerations of citizens band will be 
limited to the class D atations operating on the frequencies 
between 26. 96 MHz and 27. :~3 MHz with input power limited to 5 
watts. Base station cost:3 are about $350 and mobile unit costs 
are about $250. 

Operating Expenses 

Vehicle Included in vehicle .operating expenses are costs of 
gasoline, tires, oil, oil filters, lubrication, tune-ups, insur­
ance and miscellaneous reJlairs. 1979 costs of these i terns are 
based on records of the 28 projects in the study area and on 
op1n1ons of experts in the field of rural transportation systems. 
The vehicle operating costs are presented in Table 2. Decision­
makers in rural areas whCI are planning within limited budgets 
need to understand their Ciptions in providing a transportation 
system. Since payroll is probably the biggest operating expense, 
it must be carefully incluc.ed in the budget. Some systems oper­
ate with volunteer drivers and therefore the operating budget is 
kept low. Most of the volunteeer systems are used in communities 
or counties with a small number of riders. For larger systems 
where service is provided five days a week, from 8 am to 5 pm, 
paid personnel are hired at the local wage rate. The range of 
driver wage rates for the E:tudy area was from $3.00 to $4.00 per 
hour. When estimating a budget, 15 percent overhead needs to be 
included to cover Social Security, health benefits, leave, etc. 
Thus, one person hired at $3.50 per hour and working 40 hours per 
week would be paid $7,280. By adding the 15 percent, he budget 
cost is $8,372. 

Financial Programs Available to Assist Local Communi ties 

The federal government has become increasingly concerned with 
transportation problems cf non-urbanized areas. "The National 
Mass Transportation Act cf 1974 provides up to $500 million for 
exclusive use of non-urbanized areas during the period from 1975 
through 1980" [5 p.148]. Under this act the Urban Mass Transit 
Administration (UMTA) set up a number of funding programs for 
transit in small urban and rural areas with populations less than 
50,000. 
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Overview of Programs 

Planning Assistance of UMTA Section 9 One million dollars of a 
total $4.2 m1lllon forplaruiTng for fiscal year 1976 was appor­
tioned on the basis of non-urbanized areas' population. These 
funds are intended to be used for planning- related expenses to 
provide background information and to support activities needed 
to preserve, improve or provide transit services. 

Ca1ital Assistance to Elderly and Handicapped of UMTA Section 
16 (b (2) Th1s sect1on-of the ac~rov1des funds oy a-fOrmula to 
state agencies designated by the governor to help private nonpro­
fit organizations provide for the special needs of elderly and 
handicapped persons where existing or proposed services of public 
and private transit operators are inadequate, insufficient, or 
unavailable. 

Capital Assistance of UMTA Section 3 for Public Agency Funding 
is ava1lable through tlils~ to previae cap1tal assistance capi­
tal funds under section 3 would not be set aside by formula as 
funds are under section 16 (b) (2). It encourages the state 
transportation agency or county organizations to develop and sub­
mit a joint application on behalf of several communities for 
grant applications. 

UMTA Service and Methods Demonstration Program Funds under 
this program are used to develop, test and promote nationally­
relevant, innovative public transportation services for non-ur­
banized areas. These funds can cover capital investment and 1-3 
years of operation, administration and evaluation costs. 

FHWA/UMTA Rural Highway Public Transportation Demonstration 
Program of UMTx-Beetion 147 Authorized by the Federal-A1d Highway 
Act of 1973-,---this program sponsors innovative transit services 
and management arrangements for rural and small urban area 
transit. Funds can cover both capital and operating expenses for 
a multi-year period. 

In addition to these UMTA funds there are many projects which 
receive grants from Older American Act, Office of Economic Oppor­
tunity. 

Oklahoma Experiences 

In Oklahoma, numerous projects are being undertaken and sup­
ported by the above federal assistance programs designed to serve 
the elderly and handicapped in rural areas. According to the 
Directory of Oklahoma's Public Transportation Services 1978, the 
transporta~on proJects funded for elderly and hand1capped per­
sons in rural areas come from the following programs. 

(1) Older American Act Title III It provides financing for 
senior c1tizen centers,--rncluding--runds for the purchase and 
operation of mini-buses or vans (75-90 percent federal) to trans­
port their clientele. There are 13 existing projects with 23 
vehicles funded under this program which is administered by the 
Special Unit on Aging (SUOA), State Department of Institutions, 
Social and Rehabilitative Servic,es (DISRS). 
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(2) Urban Mass Transportation Act of 1964, as amended The fed­
eral governmenr-provides under section-1~) \T)ia~ (b) (2), 
for 80 percent of the capital expenses for the purchase of 
transit or paratransit 4 vehicles. As of spring 1978, there were 
32 projects with 53 vehicles funded under the 16 (b) (2) program. 
There were at least another 33 projects and 52 vehicles being 
planned since that time. Additional funding is also anticipated 
under this program which is also administered by SUOA, DISRS. 

(3) FHWA/UMTA Rural Highway Public Transportation Demonstra­
tion Program The 1eaeraT government provides 100 percent of the 
capital and operating expenses under this program. Currently, 
there are 2 projects and :3 vehicles operating under this program 
which is administered by the Oklahoma Department of Transporta­
tion. 

If community leaders are searching for financial assistance, 
they should contact their multi-county or sub--state development 
district or the state agency which has been assigned these 
responsibilities. Personnel from these agencies can provide the 
appropriate application f)rm and assistance in its completion. 

Planning a Rtcral Transportation System 

In 1979, leaders in a community in Northwestern Oklahoma were 
evaluating their needs for a transportation system. The commu­
nity had an estimated elderly population of 1,240 for 1980. 
Estimates of revenue and costs for alternative systems were 
derived. 

This section of the study will utilize the information pres­
ented in previous sections in the planning of a rural transporta­
tion system for a community in Northwestern Oklahoma. Forms are 
presented for the estimati)n of system usage (ridership and mile­
age), estimation of annual capital and operating costs, and com·­
parison of annual revenue and costs for determination of the sub­
sidy amount, if necessary, from a federal or state source. 

The Northwestern Oklaho:na community has estimated a 1980 popu­
lation of 4,200, 1,240 of which will be elderly. Residents are 
concerned about the transportation needs of this group and wish 
to determine the costs of ~ transportation system set up to meet 
those needs. 

Form I is used to estimate the number of expected riders per 
year. For this communi t:y, the expected number of riders is 
3,732, with a low estimate of 2,666 and a high estimate of 4,799· 
Yearly mileage estimates ~re calculated for both demand-respon­
sive and fixed routes. Estimated mileage for the system is 

4.Para-transit services ~re surface passenger transportation 
services existing in b3tween exclusive-ride taxi service and 
fixed- schedule, fixed rate transit service, including serv­
ices such as shared-ride taxi, (Public Transportation, Work 
Shop No. 1, Para-Transit and the Taxi operator, Planning Divi­
sion, OKDOT). 
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19,020. During an average day, the number of demand-responsive 
trips is 16, whereas during the busiest month the number of trips 
per day is estimated at 19. 

Data on Form II provide cost estimates for vehicles, communi­
cation equipment, labor and other items. Assuming a 15-passenger 
van with hydraulic lift, yearly depreciation would be $3,298.10. 
It is assumed that an existing communication system will be used, 
thus no base communication depreciation is charged. A VHF Vehi­
cle communication system is assumed and yearly depreciation is 
$206.00. Other equipment in this example include a fire extin­
guisher priced at $50 with a 10-year life. If money needs to be 
borrowed, an interest charge is necessary. For this example, if 
money is borrowed the current interest rate is applied to the 
vehicle and its associated equipment, the communication system, 
and fire extinguisher. Vehicle operating expenses, mainly a 
function of mileage, are estimated to be $3,889.70. If it is 
assumed that the system operates 8 hours a day, 5 days a week and 
a driver is paid $3.50 per hour, labor cost will be $7,280 in 
1980. By adding the 15 percent for benefits, yearly driver costs 
are $8,372. Finally, Form II includes an area for miscellaneous 
costs. Total yearly capital and operating costs are estimated at 
$15,770.80. 

Form III was used to project cost for alternative systems and 
income for alternative charge rate. Many systems charge a small 
fee if the person is able to pay. Thus, if the charge rate is 
$.50 and 60 percent of the riders pay, yearly income will be 
$1 ,119.60. The first alternative delivery system shown assumes a 
15-passenger van, a demand-responsive system with 2 scheduled 
fixed-route trips per week and driver payment of $3.50 per hour. 
Total yearly costs for this system are $15,770.80. 

The second alternative assumes that two 12-passenger vans 
(one equipped with hydraulic lift and two sets of wheel chair 

locks, the other a standard van without a lift or wheel chair 
locks) are purchased and both fixed and demand-responsive routes 
are set up. Labor costs are $3.50 per hour for 1 full-time and 1 
part- time drivers. Yearly costs equal $19,414.20. The third 
alternative assumes the same as the second except a station wagon 
and 12 passenger van (with lift and wheel chair locks) are pur­
chased and yearly costs are projected at $18,969.30. Finally, 
the fourth alternative assumes the same as the second except an 
auto and 15 passenger van (with lift and wheel chair locks) are 
assumed. Yearly costs equal $18,931.40. 

In summary, community decisionmakers can compare costs and 
income for alternative systems and rate structures from Form III. 
If $.50 were charged and 60 percent paid the fee, yearly income 
would be $1 ,119.60, while if the community provided the service 
as specified by alternative 1, yearly costs would be $15,770.80. 
The decisionmakers would then know that this alternative would 
have to be subsidized by $14,651.20. 
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Summary 

This study has been done to help community planners in the 
early planning stages of a transportation system for the elderly. 
The study does not make recommendations, but rather provides cost 
and income information fer various alternatives and a methodology 
for the estimation of 8. community's needs for such a system. 
Planners should integrate local information in their alternatives 
so that each closely reflects the community's conditions and 
needs. The forms and d8.ta in this guide can be used to develop 
costs and revenue for a county system with multiple locations and 
routes. 
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1. City of Miami 
2. City of Picher 
3. City of Chelsea 
4. Haskell County 
5. City of Ada 
6. Coal County 
7. City of Okemah 
8. City of Cushing 
9. City of Blackwell 

10. City of Salpulpa 
11. City of Cleveland 
12. City of Yukon 
13. City of El Reno 
14. Comanche County 
15. City of Purcell 
16. City of Laverne 
17. City of Guymon 
18. City of Owasso 
19. City of Vici 
20. City of Chandler 
21. City of Newkirk 
22. City of Kellyville 
23. City of Oilton 
24. City of Fairfax 
25. City of Barnsdall 
26. City of Comanche 
27. Carter County 
28. City of Stillwater 



TABLE 1. r1oNTHLY PATTERN OF TRIP-~1AKING 

Month Total Number Percentage Average Number Percentage of 
of Trips of Trips of Trips Monthly Average 

January 4897 5.<'3% 350. 63% 

Fel)ruary 4685 5.(10% 335. 60% 

March 8547 9.12% 611. 110% 

April 8248 8.f:l% 589. 106% 

May 8525 9.10% 609. 109% 

June 8224 8. i8% 587. 105% 

July 8034 8.!.8% 574. 103% 

August 8907 9.!·1% 636. 114% 

September 9209 9.1:3% 658. 118% 

October 9172 9. i9% 655. 117% 

November 7706 8.<3% 550. 99% 

December 7521 8.ft3% 537. ___2§_% 

TOTAL 93675 100% 558. 100% 

TABLE 2. VEHICLE OPERATING EXPENSES, 1979 

Item 

Gasoline 

Tires 

Oil Change, Oil Filter 
and Lubrication 

License 

Tune-Up 

Cost and Usage 

Standarc automobile 15 miles per gallon (MPG) 
@ 96¢ per gallon 

Station Wagon 9 MPG@ 96¢ per gallon 
Van (12 passenger) 9· MPG @ 96¢ per gallon 
Van (15 passenger) 7 MPG @ 96¢ per gallon 
Bus (26 passenger) 5 MPG@ 96¢ per gallon 

Standard automobile, station wagon, and van­
replaced every 25,000miles at $70 per tire 

Bus - replaced every 13,000 miles at $75 per tire 

Standard automobile, station wagon, and van -
every 2,500 miles at a cost of $15 

Bus - every 2,000 miles at a cost of $60 

$4.10 per year per vehicle 

Standard automobile, station wagon and van -
every 10,000 miles @ $45. 

Bus - every 6,500 miles @ $70. 

Mi see 11 aneous Repairs $200 every 10,000 mi 1 es 

Insurance Standard automobile and station wagon - $300 per year 
Vans - $~00 per year 
Bus - $5JO per year 

Communication System VHF or U~F service contract for $84. 

14 Oklahoma Agricultural Experiment Station 



FOR~1 I, PROCEDURE UsED TO EsTI~1ATE THE UsAGE OF TRANSPORTATION BY 

THE P.uRAL ELDERLY PoPULATION 

Specify the service area (name of community, county or multi-county areas) 
for which transportation service is to be provided. The budget analysis is 
prepared for the year if8o . 

A Ca',.""U";fj i" Natlbwed·exlt ~/4.ho'lhQ 

I. Estimated number of riders per year for the service area 

A. Expected number of r.idersper year in fhe service area 
/, ~{I o (Number of persons >55) x 3.01 (expected riders per 

person per year) = 3.7.3~ 

B. Low Estimate 

_./_!'-'. ~IIL.l{J.,_,o"--_(Number of persons >55) x 2.15 (low estimate of 

expected riders per person per year) = ~ 6 GG 

C. High Estimate 

-+IJt-=:?_,l.t,_,o'-_(Number of persons >55) x 3.87 (high estimate of 

expected riders per person per year) = 4. ?1'( 

D. Estimated riders per day 
3;73.::! {Expected number of riders per year)+ 12 = _'3::::...:..1,_/ __ _ 

(average monthly ridership). 
3 1 1 Average monthly ridership + 20 (average operating days 

per month) = (average number of riders per day) I b 
31/ Average monthly ridership+ 20 (average operating days 

per month x 1.18 (Index of the peak usage monthly)= 
average number of riders per day during busiest month f 1 

1A computerized demographic model is used to project the population 55 years and 
older for 1980. The model has the usual components of births, deaths, and migration. 
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II. Estimated r.1ileage for the system 

A. Mileage for demand-responsive system 

1. Method 1 

3JJ.3.:> (Estirrated number of riders per year) x 2.24 (Average 

miles per rider trip} = 

2. Method 1 

Month No. of Monthly % No. of Ave. Miles Miles 
Riders Per Year of Trip-making Riders/Mo. x Per Rider Trip = Per Month 

Jan. ~~23~ 5.23% /9_.5 Ql. Ol !.1 ~J2 
Feb. ~,H::t 5.00% 1U iil ~!.t. {/,1/r. 

March ~'U.d- 9.12% J4o ;;} 01 ~ 26.:l 
April 3 2~;). 8.81% 3~~ :;;} !?.~ 232 
May a, za ~ 9.10% Ho &/. .;)~ Z' I 
June a 2 a~ 8.78% .3 lR ;:1 !l ~ ZH 
July 3 2.3,;} 8.58% ,J~O ~ !I~ '].12 
Aug. d z 3.;:) 9.51% J~.S ~.~{,t z r .s 
Sept. ?.,Z 3;;;]. 9.83% 3n »!-~~ ~~~ 
Oct. ~. z 3 a. 9.79% 3C..S: !;). ~ (J ~UJ. 
Nov. 5. 7 3;). 8.23% 3oZ ~-~~ ~ l(8 
Dec. ~23~ 8.03% .3Qo ;u.~ t.Zl 

Total 100% £,1~a 

8. l~ileage for fixed-route system 

Name of Destination Origir of Frequency of Millls sarved x Ueeks/Months 
Route of Route Route Service Per X Per oun -tn p Per Year 

Week/Month Per Route 

__j_ Dl-" ~ TAe i~ (~'/..s?)fio=/~4 .S:> 
./ 

~ c.-y a :rlte.....l~ __j__ (~ x-3.9) t .5 = 8'"/ 6~ 

----
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II. Operating Expenses (Type of vehicle IS- P..ss,,.3,,_ V ... ) 
1. Gaso 1 i ne 

[ 1979 price ( 96) x A/7. y (Current CPI) = Jl. 9 (, 
. 217.4 /1979 CPI) 

estimated current price] [ /'1.0;/,0 (yearly mileage).;-

_ ___, ___ (miles per gallon) x $__._fk_(Cost per gallon)]= 

2. Tires 

[1979 price ~70) x z'f/~/ ff~;~e~MPI) = #zo. 
estimated current price] [_j_(number of tires per vehicle) x 

$ 70. (cost per regular tire) x 111 02,0 (yearly mileage) 

7 4~ ooo (expected life of tires in tenns of miles)] 
' 3. Oil Change, Oil Filter and Lubrication 

[ 1979 price (*/~) x ~17. '{ (Current CPI) = 1/ IS'. 
217.4 (1979 CPI) -...l.-""'-'----

estimated current price] [ ;~ o;.o (yearly mileage) .;-

:l..SOo (miles between oil changes) x $__LL_(cost each time)] 

4. License 

[ 19 79 p ri ce ( $4. 1 0) x -'f'!?{r..;J"~·. 41-----+TI~~rr.!..J._ 
estimated current price] 

5. Tune-up 
[1 979 price (1<1.>) x .2t7 'I (Current CPI) = #<js. 

217.4 (1979 CPI) 
estimated current price] [ !91 d~D (yearly mileage) .;-

/0, Qoo (miles between tune-up)] x $~(Cost per 

tune-up) 

6. Mi see 11 aneous repairs 

7. 

8. 

9. 

[1979 price($200) x /11177 •. 4<{ (Current CPI)- h:~.oo oo 2' ( l9 79 CPI) - --"-'-'-Ll-"--'"-'-"'---
estimated current price] [ /?.0:1.0 (yearly mileage)+ 

' 10,000] x $ .:ZOO. (cost per 10,000 miles) = 

remote control and incoder or CB Base maintenance ($10) x 
(Current CPI) 

217.4 (1979 CP!) 
Yearly Operating Costs 

$ 213 oo 

IIi. IO 

8~. t..D 

J./()O, DO 

0. DO 

s 3.8'lr7.7l? 
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FORM I I. PROCEDURE USED TO ESTH1AlE ANNUAL COSTS 

I. Capital Expenditures (type of vehicle (s) /5- ftt.ss"llje.- V......, ) 
A. Depreciation 

1. Depreciation for the Vehicle and its associated equipment 

[$~(cost of vehicle) + sumcost of hydraulic lift 

or ramp)+ $~ . .!cos·: of wheel chair1ocks) -

$ __ D_(resale value of vehicle and its associated equipment) 
= $1~ DOS"(depreciable balance) x :?I'!.'I(Current CPI) = 
~ 217.4 (1979CPJ) 

413 oos= estimated cu·rent price.] ~price of vehicle and 

assorted equipment.) I [ 7S".f)OO (expected life of vehicle in 

terms of miles).;. ..Lt~(estimated yearly mileage)]= 

2. Base Communication 

(type of system .bf;..t,~_) [$ (Cost of complete 
system)] x 311. <{ (Cur•rtmt CPI) ] = 

217.4 (1979CPJ) 
____ e.stimated current price.] ___ _....rrice of 

communi cation).;. 10 years = 

3. Vehicle Communication 

(type of system Ji.JJ.I._) [$ ~.!J/,0 (Cost of radio) x 

[ ~7.</ (current CPI) ] = #4 o'o estimated current price. 
217.4 (1979CPI) 

#..?.awo (p~ice cf vehicle communication).;. 10 years= 

4. Other Equipment (fire extinguisher) 
[$ s-O (Cost of eqLipment) x .:1/z,</(Current CPi) ] = 
--- 217.4 (l979CPI) 

If SD estim<ted current price 
llso (price of fire extinguisher).;. 10 years= 

B. Capita 1 Requirements 

[$ 13 ~OS: (cost of vehicle and assorted equipment) + $-'2.._ 
(cost of base communicat·on) + $~(cost of vehicle communication) 

+ $ £D •. (cost of other equipment)] = $ IS' 115. tJo 

Capital Available $~11~ oo 
Interest= [$IS'. I!£. (•:apital requirements) - $ 1s:; ~~~-. (capital 
available)] x ___Lg___% :interest rate) = 

C. Total miles for the system 

System 

Fixed route 

Demand responsive 

Total 

Mi 1 es per year 

/0, 66 0 

( 'f, 0 ~ 0 

18 Oklahoma Agricultural Experiment Station 

3, 2.71(./l> 

tJ. oo 

,2D6, 0 o 

S'. 00 

a.oo 



III. Driver Costs 

A. Full-time driver 

$ ____ (yearly salary) = 

_____ (yearly salary) x 15% (fringe benefits) = 

B. Part-time dri\•er 

fOXS2,=:t o~D (number of hours per year) x $ 3. so 

(hourly 1~age rate) = 

1/7 ,f.~D. (yearly wage) x 15% (fringe benefii:s) 

C. Volunteer Drivers 

$ _____ (paid to volunteers per mile) x -----

estimated miles = 

Yearly labor costs 

IV. Misceltaneous Expenses 
Total yearly costs 

$. ____ _ 

$. ____ _ 

$ 7, .2.fo, OD 

$ I I 4 26. 0 0 

$. ___ _ 

$ ? . .37-&.DD 

$ "· 60 
$ j(;' 770. so 
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FORM I I I. PRocEDURE UsED To EsTir1ATE ANNUAL PECEIPTS AND CosTs FoR 

ALTEI\NATIVE ~;YSTEI,S 
I. [sti~ated annual receipts 

Trip Charge x 

1 73.1.... (number of riders) 

Total Potent·ial Receipts 

r-eceipts at 60~ payment 

Rece·ipts at 7o:; payment 

R.~::~ipts at SO~~ payment 

Specify Vehicle (s) 

Type of System 
labor System 

A. Capital Costs 

Vehicle 
Communication (Base) 
Communication (Vehicle) 
Other Equip. 
Interest 

B. Vehicle Operating Exp. 
C. labor Expenses 
D. Other 

Total 

Charge per rider 
25¢ 50¢ 75¢ 

n 933. DO 

sst rw 
6~3. /6 

7<10. '/D 

1st. 

.11;. nt, CJD 

/,II 1./.,D 
' 
1.30'-.~0 

1. t/12. go 

Alternatives 
2nd. 3rd. 

,If .2, 7 97, DD 

1. t, 7'1. yo 
1.9~'}.30 

;?. ;.3 "1. :w 

4th. 

I v ... ~ :;, v.... 12 P"s"":!l'~ If' &<><•a<r 
IS- P•~u;nae,. 12.· &ssc,.aer than:t.S-J.41t9;.Wa,j)~< Vo. ..... -t. <'e.r 
1>t o1. E K !?R.. -~o F R N. HR DR -1- E R 

f..lp~e.wo.hl Po.:,L J..la~+d)' a,d Hturly p •. a flaudy p4,€l 

~ 2'1.1,10 ,;( "~G..!I.C 2 2']_/, 30 .2. o. 7</. Oo 

~.Ob /).00 ~.DO a ao 
elll ~-0" <i./2 00 1..12. oo 'i.f.r2_. DQ 

S,l:i.() 16.06 /6,0b ~OD 

t>. 06 0.6 0 ~- QD Q,OQ 

3,U-,.i'p .3 Zfi::,IO a ~2f1,/0 ~ oz S:,Cl 
f. 3z.<1,0b c.:z~-s·z 't,o a., ~cz 9o Ld.., ->.S7 'l,O 

t), 00 a,oo (}_ O(J (2, t!Q 

L£ Z7o. <to !..t':/.1'1.4!::1 a tG.7,:w a,, 'l.3L, ¥o 
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FORM I. PROCEDURE UsED To EsTIMATE THE ~sAGE oF TRANSPORTATION nv 
THE RuRAL ELDERLY PoPULATION 

Specify the service area (name of community, county or multi-county areas) 
for which transportation service is to be provided. The budget analysis is 
prepared for the year ___ _ 

I. Estimated number of riders per year for the service area 

A. Expected number of riders per year in the service area 

______ (Number of persons >55) x 3.01 (expected riders per 

person per year) = 

B. Low Estimate 

______ (Number of persons >55) x 2.15 (low estimate of 

expected riders per person per year) = ____ _ 

C. High Estimate 

______ (Number of persons >55) x 3.87 (high estimate of 

expected riders per person per year) = ____ _ 

D. Estimated riders per day 
______ (Expected number of riders per year) + 12 = -----­

(average monthly ridership). 

--------'Average monthly ridership + 20 (average operating days 

per month) = (average number of riders per day) 

------'Average monthly ridership + 20 (average operating days 
per month x 1.18 (Index of the peak usage monthly) 

average number of riders per day during busiest month ___ _ 

Transportation System for the Elderly 21 



II. Estimated mileage for tte system 

A. ~lileage for demand-r·esponsive system (Two methods of calculation) 

1. Method 1 

Month 

Jan. 

Feb. 
11arch 

April 
May 

June 
July 

Aug. 

Sept. 

Oct. 
Nov. 
Dec. 

Total 

____ (Estimated number of riders per year) x 2.24 (Average 

miles per rider trip) = 

2. Method 1 

No. of Honthly % 
Riders Per Year of Trip-making 

5.23% 
5.00% 
9.12% 

3.81% 

9.10% 

3. 78% 

3.58% 

~.51% 

3.83% 

3.79% 

3.23% 
3.03% 

10)% 

No. of Ave. Hiles Bus Miles 
Ri ders/~lo. x Pet· Rider Trip = Per ~\onth 

B. 11ileage for fixed-route system 

Name of 
Route 

Destination 
of Route 

Origin of 
Route 

Frequency of 
Service Per· 
Week or Month 

22 Oklahoma Agricultural· Experiment Station 
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FOR~1 I I. PROCEDURE USED TO ESTIMATE ANNUAL COSTS 

I. Capital Expenditures (type of vehicle (s) ---------

A. Depreciation 

1. Depreciation for the Vehicle and its associated equipment 

[S __ (cost of vehicle)+ S __ (cost of hydraulic lift 

or ramp)+ $ __ (cost of wheel chairlocks) -

S ___ (resale value of vehicle and its associated equipment) 
_ . ) (Current CPI) 
- S __ (deprec1able balance X 217 . 4 (lg 7gcp!) 

----'estimated current price.] ___ (price of vehicle and 

assorted equipment.) I (expected life of vehicle in 

terms of miles).;.. (estimated yearly mileage)]= 

2. Base Communication 

(type of sys tern ) [ $ (Cost of camp 1 ete 
)] -~nt C""PI'"') __ _ 

system x 217.4 (1979CPJ) 

____ estimated current price.] ___ ___,_.rrice of 

communication)_,.: 10 years= 

3. Vehicle Communication 

(type of system __ ) [$ (Cost of radio) x 

(Current CPI) ] t' t d t · 
217 . 4 (l 979 CPI) = es 1ma e curren pnce. 

_____ _,(price of vehicle communication).;.. 10 years= 

4. Other Equipment (fire extinguisher) 

[S ___ (Cost of equipment) x (Current CPI) ] _ 
217.4 (l979CP!) -

-----~estimated current price 
______ (price of fire extinguisher).;.. 10 years 

B. Capital Requirements 

[S (cost of vehicle and assorted equipment) + $ __ 

(cost of base communication) + S ___ (cost of vehicle communication) 

+ $ (cost of other equipment)] = $ _____ _ 

Capital Available $. ______ _ 

Interest= [$ (capital requirements) - S (capital 

available)] x ___ % (interest rate) = 

C. Tota 1 miles for the system 

System 

Fixed route 

Demand responsive 

Total 

M'il es per year 
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II. Operating Expenses (Type of vehicle--------· 

1. Gasoline 

[1979 price (.96) x m•4-+TI;;;;;.:~,.-i"-''-" 
estimated current price: [ _____ , 

_____ (miles per ~;allon) x $ ___ (Cost 

2. Tires 
. ) (Current CPI) _ 

[ 1979 pnce x 217.4 (1979 CPI) - -----
estimated current price: [ __ (number of tires per vehicle) x 

. ____ (cost per re.gular tir·e) x ____ (yearly mileage) 

____ (expected "ife of tires in terms of miles)] 

3. Oil Change, Oil Filter 11nd 

[1979 price ( ) X ffi•4-~~"*'irr..!.L 

estimated current price: [ ___ _ 

____ (miles between oil changes) x $ ___ (cost each time)] 

4. License 
( ) (Current CPI) 

[1979 price $4.10 x 21:''.'4-+(1""9;.;;.79;.=-;;Ci;,PI,.;:):!...!..J._ 
estimated current price] 

5. Tune-up 

[1979 price ( ) x (Current CPI) 

21:'.4 (1979 CPI) 
estimated current price] [ ____ (yearly mileage) .;. 

_____ (miles bet>~een tune-up)] x $ ___ (Cost per 

tune-up) 

6. f1iscellaneous repairs 
(Current CPI) _ 

[1979 price($200) x 21''. 4 (l 979 CPI) - ------
estimated current price] [ (yearly mileage).;. 

10,000] x $ (co~;t per 10,000 miles) = 

7. Two-way radio service contract (VHF or UHF) 
[ . ($ ) (Current CPI _ 
1979 pnce 84 x 21'•. 4 979 CPI - ------. 

estimated current price:! $ ___ (yearly service) x (number of radios) 

8. 

or CB service ($10) x (Current CPI)x (number of radios) 

Insurance 
217.4 (1979 CPI) 

Current CPI 
[1979 price x2' 7. 4 1979 CPI 
estimated current price:! 

9. Communication system at base station (UHF or VHF) 
[ . (S ) (Current CPI) _ 

1979 pr1ce 372 x 2,. 4 (1979 CPI) - -------
estimated current price·] Maintenance contract for base station 

remote control and incoder or CB Base maintenance ($10) x 
(Current CPI) 

217.4 (1979 CPI) 
Yearly Operating Costs 
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III. Driver Costs 

A. Full-time driver 

$ ____ (yearly salary) 

_____ (yearly salary) x 15% (fringe benefits) 

B. Part-time driver 

______ (numb::!r of hours per year) x $ ___ _ 

(hourly wage rate) = 

_____ .(yearly wage) x 15% (fringe benefii:s) 

C. Volunteer Drivers 

$ _____ (paid to volunteers per mile) x -----

estimated miles = 

Yeurly labor costs 

IV. Miscellaneous Expenses 
Total yearly costs 

$. ____ _ 

$. ___ _ 

$ ___ _ 

$'------

$. ___ _ 

$ ___ _ 

$ ____ _ 

$ ____ _ 
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FORM II I. PROCEDURE USED TO ESTIMATE ANtJUAL r.ECEIPTS AND CosTS FOR 

ALTERNATIVE SYSTH\S 
I. Estimated annual receipts 

Trip Charge x 

_____ (number of riders) 

Total Potential Receipts 

Receipts at 60% payment 

Receipts at 70% payment 

Receipts at 80% payment 

I!. Estimuted Costs 

Specify Vehicle (s) 

Type of System 
Labor System 

A. Capital Costs 

Vehicle 
Conrnuni cation (Base) 
Conrnuni cation (Vehicle} 
Other Equip. 

Interest 

B. Vehicle Operating Exp. 
c. Labor Expenses 
D. Other 

Total 

Charge per rider 
25¢ 50¢ 75¢ 

Alternatives 
1st. 2nd. 3rd. 4th. 
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OKLAHOMA 

Agricultural Experiment Station 
System Covers the State 

Main Station - Stillwater, Perkins and Lake Carl Blackwell 

1. Panhandle Research Station - Goodwell 

2. Southern Great Plains Field Station - Woodward 

3. Sandyland Research Station - Mangum 

4. Irrigation Research Station - Altus 

5. Southwest Agronomy Research Station - Tipton 

6. Caddo Research Station - Ft. Cobb 

7. North Central Re·search Station - Lahoma 

8. Southwestern Li•1estock and Forage 
Research Station - El Reno 

9. South Central R·~search Station - Chickasha 

10. Agronomy Research Station - Stratford 

11. Pecan Research Station - Sparks 

12. Veterinary Research Station- Pawhuska 

13. Vegetable Research Station- Bixby 

14. Eastern Research Station -Haskell 

15. Kiamichi Field Station - Idabel 

16. Sarkeys Research and Demonstration Project- Lamar 
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