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ERRATA 

l. Page 13. The Jacksonville Area Planning Board 
Policies and Standards Handbook was prepared by 
the Jacobs Company, Inc., Alan M. Voorhees and 
Associates, Inc., and the JAPB. The handbook 
published in June 1973 and adopted by the Jack­
sonville Area Planning Board, sets forth a set 
of policies to guide its decision-making pro­
cess. The explicit statements of goals, policies 
and standards are also intended to inform other 
organizations and individuals as to what the JAPB 
aspires to achieve, and how it will conduct its 
planning and administrative responsibilities. 

2. Page 40. Reference is given to the use of the 
transit attitude survey data. This data was used 
as a guide only in the development of the modal 
split models. The Jata shown in summarized form 
in Tables 8 and 9, were plotted aginst the 1968 
JUATS information and adjusted (in most cases 
downward) to reflect a conservative estimate of 
transit patronage. The modal split model curves 
were lower than the attitudinal responses, parti­
cularly in the higher levels of mass transit diver­
sion. The lower end of the modal split curves were 
left much the same as that reported in the 1968 
JUATS. 

3. Page 83. An additional footnote should be added 
indicating the primary reference sources used to 
estimate the transit operating costs. These were: 

(a) Jacksonville Transportation Authority actual 
operating costs for 1973 and previous years; 

(b) The American Transit Association Transit 
Operating Reports through 1973, and 

(c) The Mass Transit Demonstration Projects in­
formation developed under contract 602 (Project 
No. PA-MTD-2). 
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Authority for Study 

The Jacksonville Urban Area Mass Transportation Study 
began on August 1, 1972. The Federal Department of 
Transportation, Urban Mass Transportation Administra­
tion funded two-thirds of the study costs, while the 
Consolidated City of Jacksonville and the Florida De­
partment of Transportation each contributed one-sixth 
of the cost. 

The Jacksonville Area Planning Board (JAPB) adminis­
tered the study using the consultant firms of Campbell, 
Foxworth and Pugh, Incorporated, and Reynolds, Smith 
and Hi 11 s, Incorporated. 

Scope of Study 

The major thrust of the Study was to undertake an inter­
dlsclpl inary team effort among the JAPB staff and the 
consultant•s transportation planning and urban design 
professionals. As part of the continuing Jacksonville 
Urban Area Transportation Study (JUATS) primary objec­
tives were: 

1. To develop a mass transportation improvements pro­
gram to meet Jacksonville 1 s long-range (1990) 
transportation needs. 

2. 

3. 

4. 

s. 

To integrate transit planning with desirable land 
use planning and development. 

To closely consider environmental and urban design 
Impacts of transit systems. 

To quantify patronage, indentify funding sources 
and assess the financial feasibility. 

To provide the data and information necessary for 
developing an Integrated and balanced highway and 
mass transportation system. 

Need for Balanced Transportation 

There is a significant need for public transit serv­
ices for the elderly, low-income, young, handicapped, 
and persons without access to a private vehicle. 
These ••captive riders•• depend upon public transit 
for their mobility needs. In addition, there is a 
growing latent demand for transit services by those 
who own or have access to a private vehicle. This 
••non-captive•• group demands a fast, rel table, and 
convenient means of travel, which can effectively 
compete with the private automobile. The decision 
to use transit involves numerous factors including 
access time to the transit system, travel time on 
the transit vehicle, the fare, the trip purpose, 
and the time of day. 

The ••energy crlsts•• which began in late 1973 pre­
sents a new and significant consideration for 
transportation system planning. The uncertainty 
of fuel availability and the rising costs to own 
and operate a private vehicle are influencing on 
the daily lives and travel habits of most Jackson­
ville residents. Thus, a vastly improved transit 
system may be the key to urban mobility during not 
only peak travel times but even off-peak times in 
the near future. 

The projected travel demand coupled with the 
••energy crisis•• and in general the public 1 s nega­
tive reactions to new roadways in relatively high­
density areas leads to the conclusion that: 

-1-

Jacksonville must develop a well-balanced 
transportation system that includes both 
new roadways, and vastly improved transit 
facilities. Roadway development should 
concentrate upon new circumferential routes 
and improvements to present roadways, while 
transit development should focus upon higher­
density areas and the Downtown. 
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Jacksonville Transit Demand and Patronage Growing 

In December of 1972, the Jacksonville Transportation 
Authority (JTA) acquired the bus system from the 
Jacksonville Coach Company. Since that time the JTA 
with financial assistance from the Urban Mass Trans­
portation Administration (Grant approval on February 
26, 1973), Florida aepartment of Transportation and 
the Jacksonville City Council, has significantly im­
proved the bus service and operation. Some of the 
major changes are: 1) Basic fares have been reduced 
from $0.30 to $0.25 ($0.10 for senior citizens), 2) 
Severa 1 new ''express'' bus routes servIng the Jack .. 
sonvllle li><i>wntown Area fromout1ylng suburban "park­
n-ride" facil itles at shopping centers have been 
initiated, 3) Mini-bus service connecting peripheral 
parking lots with the downtown area has been initiated, 
~) several local bus route extensions and other appro­
priate modifications have been made, and 5) The dis­
semination of transit information and marketing pr~­
grams have been improved. 

These improvements coupled with the "ener9y crisis" 
and rising costs to own and operate a private vehicle 
have greatly Influenced many persons to utilize tran­
sit services. 

Durin9 the first eight months of 1974 bus ridership 
has totallecd over ~OO,OO(i) passengers or over 27 per­
cent more than the numaer of transit riders during 
the same period in 1972. Over 1,000,000 passengers 
have been carr! ed each month of 1974 and the annual 
total is expected to surpass 13,000,000. The suc­
cess of the JTA thus far is also indicated when 
patronage figures are compared to the national aver­
age. Since June, 1973 the monthly percentage in­
crease of patronage in Jacksonville has been con­
sistently 10 percent or m0re than the national 
average. 

The impressive ridership figures clearly indicate 
that Jacksonville citizens are responding to improved 

transit service as well as responding to higher costs 
to travel by an automobile. There is a trend toward 
transit usage and the current "latent" demand as well 
as the anticipated significant increase of transit 
demand in the future must be planned for now and 
appropriate and effective facilities provided to 
adequately meet these demands of the future. 

The Recommended Rapid Transit Plan 

The findings, conclusions, and recommendations of 
the major study were developed with the close in­
volvement of the JAPB and the JUATS Technical Co­
orcdinating Committee. The recommended three-phase 
transit improvement program is as follows: 

Phase I - Implementation ef the "Immediate Action 
Program" shou l.d be Initiated In 1974. 

-3-

This phase includes 120 r0ute miles of 
express buses, 35(i) miles of feeder/local 
bus route service and is generally de­
signed to develop increased transit rider­
ship during the years prior to the opening 
of the rapid transit system. Fast express 
bus service with convenient park-and-ride 
facilities is recommended, especially for 
Downtown travel. The initial JTA express 
bus service which began in March, 1974 is 
the first step in implementing this type 
of service. 

The present bus system routing should be 
substantially modified within the aown­
town Area. Exclusive rights-of-way and 
preferential treatment for buses should 
be implemented at an early date. A re­
routing plan must be fully Integrated 
with the continuing planning process now 
under the auspicies of the aowntown De­
velopment Authority. 



In addition, the program of dewntown peri­
pheral parking facilities served by mini­
buses and/or conventional buses is recom­
mended. The initial JTA program r•spirit 
SpeclaJI•) begun in early 1974 is a first 
step toward an effective peri phera 1 park­
lng mint-bus program and expansion and 
improvements should continue. 

Phase I I and I I! - The recommended 34. 0 mile fixed~ 
guideway rapid transit system in­
cludes 33 rapid transit stations, 
65 miles of express bus routes and 
360 miles of feeder bus routes. 
Transit vehicles, ~ncluding spares, 
number 250 for the rapid transit 
system and 300 for the express and 
feeder bus systems. 

The total system is designed to 
provide a high level of service 
with a relatively high capacity. 
Emphasis is placed upon serving 
the Downtown Area as well as 
attracting a sunstantlal number 
of persons desiring to cross the 
St. Johns River during peak hours 
of travel. The rapid transit sys­
tem basically forms a radial net­
work with four corridor routes: 
North, Southwest, Southside-Arling­
ton, and Southeast. The express 
buses serve those travel corridors 
which are not likely to require the 
higher capacity fixed-guideway sys­
tem by 1990 but are still expected 
to require peak hour improvements 
in transit service. The feeder bus 
system generally provides a collec­
tion and distribution function for 
the rapid transit system. 

The 23.5 miles of fixed-guideway 
recommended in Phase II, should be 
in full operation by 1981. There­
maining 10.5 miles of Phase II I Is 
recommended to be complete by 1985. 

Transit Service Characteristics 

The transit attitude survey and projected patronage 
levels show conclusively that the level of service 
provided by a transit system is a most important con­
sideration. The time between vehicles, the vehicle 
speed and the locations of stations wi th regard to 
activity centers are the key factors . The recommended 
rapid transit service standards are given below: 

RAPID TRANSIT SERVICE STANaARDS 

Basic Fare 

Transfer 

Vehicle Maximum Speed 

Fixed-guideway 
Express Bus 

Headways 

Fixe<!l-guldeway 

Express Bus 

-4-

25 cents 

Free 

65 m.p.h. 
60 m. p.h. 

2 min. during 
hour 

8 min. during 
peak hour 

10 min. during 
hour 

20 min. during 
peak hour 

peak 

off 

peak 

off 



Loca 1 Bus 

Owe 11 Times (1 ) 

Fixed-guideway 

CBD 
U riDan 
Suburban 

Technology Characteristics 

(Variable) 
8-15 min. during 

peak hour 
20-30 min. during 

off peak hour 

Peak Off Peak 

20 sec. 
20 sec . 
10 sec . 

15 sec. 
15 sec. 
10 sec. 

A light-weight, medium volume rap id transit system 
supplemented by high-performance express buses Is 
recommendecl. These vehicles would meet the required 
service standard as well as the environmental and 
engineering performance criter ia setforth in the mode 
selection process. 

Rapid Transit Vehicle - The Rapid Transit vehicle 
should be of light-weight construction and modern ap­
pearance. It sheuld be electr ically powered and cap­
able of full automated operat ion. The previous 
service standard already stated must -be met. The 
neise level ancl pollution from the vehicle and the 
system as a whole shall be kept to a minimum. The 
vehicle should be of sufficient size to accommodate 
a train capable of moving 450 passengers per hour per 
direction at 2 minute headways. Loading convenience 
and riding quality should be physically, especially 
for elderly and handicapped, and psychological ·ly 
pleasing. The vehicle should be designecl for a fail­
safe operation. 

(1) These could be adjusted during off peak times · 
to accommodate elderly ancl hancllcapped persons. 

High Performance Express Buses - The express buses 
should be capable of operating at speeds up to 60 miles 
per hour with an acceleration rate of 2.5 miles per hour 
per second on dry pavement, and a deceleration rate of 
3.0 miles per hour per second. They should have a seat­
ing capacity of at least 53 passengers and be designed 
for ease of access by the handicapped. The vehicles 
should have the least energy consumption power system 
that technology has on the market and should be rela­
tively pollution free. 

Potential Rapid Transit Candidates - The Transit 
Technology section of this report describes several 
potential rapid transit vehicle candidates for use in 
Jacksonville. Some of the specific manufacturers are 
Ford, Westinghouse, Wabco (bought out by Rohr), Trans­
portation Technology, Dashaveyor, Krauss-Maffei, and 
Boeing - the manufacture of the Standard Light Transit 
Vehicle. The selected technology must be capable of 
accommodating a peak hour passenger demand of at least 
14,000 in one direction and be expandable to 20~000. 

Patronage, Operating Cost, and Rev~nue 

Patronage - The projected number of transit passengers 
using the transit system for Phase I, I I and II I Is 
summarized below: 

Recemmended 
Phase 

Phase I All-Bus 
System Express & 
Loca 1 Buses 

Phase II 23.5 mi 1 e 
Fixed-guideway 
Rapid . Transit with 

Average 
Prejection Weekday 
__ Ye.;;;..a.;;;..r;_..._ Passengers 

1980 93,000 

1981 120,700 

Express & Feeder bus 

Phase Ill 34.0 mile 1985 193,500 
Fixed-guideway Rapid 
Transit with Express 
and Feeder buses 

1990 256,000 
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Annual 
Passengers 

26,970,000 

35,003,000 

56,115,000 

74,240,000 



With an aggressive transit improvement and marketing 
program, patronage in 1980 is expected to more than 
double today's ridership. Increased growth coupled 
with high-speed rapid transit and the supplementary bus 
network are anticipated to increase transit usage by 
over five times before 1990. 

It is estimated that 23.3 percent of all persons travel­
ing during the peak morning rush hour in 1990 will use 
the recommended transit system. Further, about 35 per­
cent of the persons desiring to cross the St. Johns 
River in one direction during the peak hour in 1990 
will be utilizing the recommended transit facilities. 
In addition, nearly 54 percent traveling to the Down­
town Area during the rush hour in 1990 will use tran­
sit. Furthermore, an estimated potential 10,000 
future parking spaces within the CBD could be elimin­
ated due to the rapid transit system. 

Operating Cost - The estimated operating cost includ­
ing inflationary costs for the recommended transit 
system from 1980 to 1990 for the proposed three phased 
program is as follows: 

Recommended Annual Operating Cost 
Phase ·Year Estimate (in dollars) 

Phase 1980 $tli), 090, 000 

Phase II 1981 $15,413,00(!) 

Phase Ill 1985 $22,252,000 

1990 $30,689,000 

Passenger Revenue - Revenue estimates are based upon 
passenger revenue only. Additional revenue from adver­
tising and from charter services wer,e not included. It 
was assumed that parking at rapid transit stations and 
express park-and-ride stops would be free. The affect 
upon revenue of three fare charge alternatives based 
upon a constant patronage for each alternative was 

l 

estimated. Revenue generated for each alternative for 
Phase I, II, and IJI for selected years is 1given below: 

· Estimated Annual Revenue (in 1, 000' s 
Dollars) 

Phase Phase II Phase Ill 
Fare 

Alternative 1980 1981 1985 1990 

Alternative A $6,743 $ 8,751 $14,029 $18,560 
25 cents 1975-1990 

Alternative B $8, 0~)1 $10,501 $19,640 $29,696 
25 cents 1975-1979 
30 cents 1980-1984 
35 cents 1985-1989 
40 cents 1990 

Alternative C $9,440 $12,251 $19,640 $29,696 
30 cents 1975-1979 
35 cents 1980-1989 
4(!) cents 1990 

Capital Costs 

The estimated capital cost for const~ucting and equlp­
ing the recommended 34-mile rapid transit system and 
its supplementary system of express ~nd feeder buses Is 
estimated at $529.9 million including inflationary cost 
estimates ($331.4 million in current 1974 dollars). 
Construction should begin as soon as possible to re­
duce the public investment due to inflationary trends. 
For example, a five year delay could result in a $197.4 
million Increase in construction costs alone. 

Financing the Plan 

Both Federal and State assistance will be necessary 
to finance the capital costs of the recommended ~ap!d 
transit system. With the growing need for transit 1m-
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provements across the nation, it may be very difficult 
to receive federal funding. However, in order to re­
ceive any substantial amount of funding a transit plan 
must be adopted and detailed engineering studies com­
pleted. The possible annual funding by level of 
government for the capital expenditure is as follows: 

The Federal Government, through its Urban Mass Trans­
portation Administration, could fund 80 percent or 
$423.92 million. The Florida Department of Trans­
portation1s funding share would be lO percent or $52.99 
million as would be the City of Jacksonville 1s share. 
The recommended construction schedule indicates that 
between $35 and $36 million of Jacksonville 1s capital 
funding share should occur during the 1978-1980 period. 

The potential funding sources at the state level in 
addition to the 10% capital grant funding include: 

1. 8th cent gas tax (109% could be used for transit 
improvements), 

2. 9th cent gas tax (109% could be used for transit; 
referendum required), 

3. Direct State aid, 

4. Surplus general revenues, 

5. Motor Vehicle license tag fees, and 

6. General Sales Tax. 

Potential funding sources at the local level which 
merit consideration and detailed analysis include: 

1. General Sales Tax 

2. Ad Valorem Tax 

3. Revenue Sharing 

4. 

5. 

6. 

]. 

8. 

9. 

-]-

Resort Tax 

Local Gasoline Tax 

Local Motor Vehicle License Tag Fee 

Special Benefit District Tax 

Sale or Lease of Transit Property 

Bond Issue 





Chaplcz• l·lnl•oducllon 





Jacksonville (Duval County) ts located In northeastern 
Florida and serves as a trade and service center for a 
broad region In northern Florida and southern Georgia. 
Among other Important economic roles~ Jacksonville is 
a regional Insurance and financial center, an import­
ant seaport and industrial area and the location for 
three major naval installations. Unlike most other 
large F1orida count ies , the growth of Jacksonville has 
been in response to increased economic opportunity 
rather than as a resu1 t of its env i ronmental amenities. 

On Au9ust 8~ 19G7~ the people of ~uval County voted 
consolidation of County and City Governments . Since 
consolidation became effective on October 1, 1 968~ 
Jacksonville has experienced rap id economic and popu1a­
t ion growth. This 11Bo 1 d New CIty of the South11 i s 
we l l on its way to developing into a s trong and dynamic 
urbanized area . 

The Ci ty of Jacksonv i lle compri ses 840 squa re mil es 
(537,664 acres) and ~ s th most spacious City in the 
Continental United States. Abou t two-thirds of the 
1and is suo t ab1e for deve1opment wi th approx imately 30 
percent al ready developed. 

A tremendous financ ial investment has been made since 
1967. Nearly 5 mf 11oon gross squa re feet of off ice 
space have been constructed and/or under construction 
since consoltdation. From 1967 to 1971, single-family 
residential units Increased by 7,800 and multiple family 
dwelling units by 17,000 or nearly 180% of the total 
number of multiples built from 1950 to 1966. The 
rapid growth of office, retail commercial and multiple­
family developments is expected to continue in the 
1970•s and 1980 1 s. 

Transportation Planning in Jacksonville 

In September, 1967 data collection for the Jacksonville 
Urban Area Transportation Study (JUATS) began and was 
completed in May, 1969. The boundaries of the urban 

study area (same as mass transit study) were establish­
ed by the Jacksonville Area Planning Board (JAPB) In 
cooperation with the Florida ~epartment of Transporta­
t ion (F~OT) and the Federal Highway Adm inistration. 

The study area includes all of ~uval County, as well 
as that portion of Clay County north of the north 
branch of Black Creek and that portion of St . Johns 
County nor th of an easter ly project ion of the Duval­
St. Johns County Line. Figu re !-1 shows the area of 
study for both JUATS and th i s study. 

Each ma j or phase of JUATS was documented In a techn ica l 
report desc r[ bl ng a11 aspects of the study . Techn ical 
Report No . 9 was comp leted In March, 1973 and included 
concepts and plans wh ich were developed and tested , 
Previous Jacksonville area plans were evaluated, and 
new roadway corridors were developed us ing port ions of 
prev ~ ous plans and suggest ions from the JUATS Techn ica l 
Coordinat ing Comm i ttee , The end resu lt after adjust= 
ments and mod i f icat ions was the des ignat ion of a re­
commended transportation plan to serve the fo recast 
199G popu lat ion . The recommended JUATS Expressway 
and Highway Plan is displayed in Figure i -2. A 11 Com­
prehensive Plan for Streets and Highways 11 report was 
published In March, 1974 to update transpo r tat ion 
planning in the Jacksonville urban area. 

The Jacksonvi11e Urban Area Mass Transportation Study 

In August of 1972, the consultant firms of Campbell, 
Foxworth and Pugh, Inc., and Reynolds, Smith and Hills, 
Inc., were contracted by the Jacksonville Area Planning 
Board to conduct the Jacksonville Urban Area Mass 
Transportation Study. The study was financed in part 
through an urban mass transportation grant from the 
U. S. ~epartment of Transportation under the provi­
sions of the Urban Mass Transportation Act of 1964 as 
amended. The Florida Department of Transportation and 
the Jacksonville Transportation Authority also parti­
cipated in funding and other services. 
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Fig. 1-2 
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The major thrust of the study was to undertake an 
inter-disciplinary team effort. Through active 
participation of the JAPB and the consultant's pro­
fessional disciplines, travel demands were to be accom­
modated through location and design of transit facili­
ties aimed at complementing desirable land use de­
velopment and preserving the natural environmental and 
aesthetic merits of the area. 

The recommendations of this Mass Transportation Study 
are intended to be fully integrated with the Jackson­
ville streets and -highways system in an update trans­
portation program. Thus the transit networks will 
form a system which will balance travel demands with 
facility needs using the mode most appropriate for 
serving each sector of the community. 

Purpose of Study 

This report presents pertinent transit planning informa­
tion which will be used to implement a vastly Improved 
transit system as well as to help maintain a continu­
Ing and coordinated transportation planning process 
In Jacksonville. 

The basic work phases of the transit study were: 

Phase I 

Phase I I 

Phase I II 

Develop community goals and objectives, 
prepare a detailed study design, organize 
appropriate data and supplementary sur­
veys prepare of a critical path schedule. 

Conduct Interview surveys, develop models 
and test alternative land use plans and 
mass transit systems. 

Evaluate alternative transit systems as 
to general economic feasibility, level 
of service and adaptability to local 
conditions. Determine a recommended 
mass transit plan, program of imple­
mentation, phase of development schedule, 
capital and operating cost estimates and 
patronage estimates. 
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There is great diversity amang the residents of Jack­
sonville and consequently there are differing travel 
needs. Although most residents wt11 continue to rely 
heavily on the private vehicle, there will be signifi­
cant number who do not own or have access to a private 
vehicle. This group Includes persons who are handi­
capped, disabled, of low income, elderly, young, persons 
of one-automobile families, or no license individuals. 
This group, often referred to as ••captive riders 11 , re­
quire mass transit service. At the same time, persons 
who do have access to a car Ci>r, 11nQn-captive riders 11 , 

increasingly desire an efficient alternative mode of 
transportation, especially for work trips. 

The private vehicle has played the leading role in 
travel within the region and the vast majority of plan­
ning and constructiCi>n of transportation facilities has 
been aimed at accommadatlng the Increasing vehicular 
traffic. The improvement In mass transit services has 
received only token attention. However, the influx of 
people and employers Into urban areas now requires a 
more balanced and integrated system of streets and 
highways and mass transit faci11ties. Furthermore, 
the energy shortage has emphasized the necessity for 
vastly improved mass transportation. 

The private vehicle is expected to continue to be the 
principle means of transportation for most persons in 
the near future. However, traffic congestion Is be­
coming a more serious problem during peak travel periods 
and the cost of operating an automobile continually rises. 
Unfortunately bus transportation Is restricted because 
It must compete with the automobile for space on the 
roads. Furthermore, since bus operating funds are fairly 
1 lmlted, the areal coverage and frequency of service are 
minimal. An Integrated system of various transportation 
facilities, each supplementing and complimenting the 
other is clearly necessary to serve effectively Jacksen­
ville1s future travel desires. 

This integrated transportation system ln Jacksonville 
should be developed within the framework of a set of 

transpartatlen goals and objectives. The following are 
the bread transportation goals and objectives as well­
as specific mass transit goals and objectives. 

Transpartation Goals and Objectives- The following 
transpartation goals and objectives were abstracted 
from the Jacksonville Area Planning Board Policies 
and Standards Handbook. 

GOALS: The major transportation system should be de­
signed: 

1. To encourage the mGst legical development of the 
met rop0 1 i tan a rea. .~-

2. To serve and support existing and future land use 
and development, and minimize conflicts between 
the transportation system and the social and 
natural environments in which they function. 

3. To encourage more rational land use patterns 
through co0rdlnated planning and programming of 
transportation improvements. 

4. Te provide a variety of modes of trave 1 to meet 
the different needs of peopl~, business, and in­
dustry. 

5. To serve the transportation needs of all members 
and activities of the community for efficient, 
economical, and safe movement of people and goods. 

6. To reduce traffic congestion. 

]. To minimize, insofar as practicable, the number 
and mileage of ground transportation facilities 
while providing adequate service In all modes of 
transportatIon. 

8. 
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To Increase transit ridership and attract a larger 
percentage of total person-trips to the transit 
system. 



9. To improve the interrelationship between the var­
ious modes of transportation se rving the personal 
and economic needs of the Jacksonville area. 

10. To reduce air pollution noise, and other environ­
mental problems caused by ground transportation 
systems. 

OBJECTIVES: 

1. To encourage the growth of the area in a planned 
and 0rderly manner through the development of a 
transportation plan which is c0mpatible with pro­
posed future development. 

2. 

3. 

4. 

s. 

6. 

7. 

To minimize disruption of existing developments, 
including residential areas, industrial complexes, 
planned publ tc open space, community facilities, 
and other land uses. 

To accommodate future travel demand for different 
modes at an optimum level of service commensurate 
with cost, comfort, and efficiency. 

To accommodate future travel demand at the mini­
mum, reasonable cost with potential for expansi0n 
and extension to satisfy needs beyond the design 
year. 

To achieve a high level of citizen participation 
s0 that the transportation planning process is 
responsive t0 change in citizens' needs and com­
munity goals and objectives. 

To preserve and protect natural scenic beauty, 
historic buildings, and historic sites while 
providing a desirable level of accessibility. 

To improve the visual quality of transportation 
facilities in the urban area by following good 
location and geometric design standards. 

Mass Transit Goals and Objectives- The following goals 
and objectives are recommended for guiding the develop­
ment of mass transit for the Jacksonville Urban Area 
and were approved by the Technical Coordinating Committee. 

GOALS: 

1. 

2. 

3. 

4. 

s. 

6. 
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A mass transit system that will be easily accessi­
ble to all residents as an alternate mode of trans­
portation so as to increase access to employment, 
medical facilities, educational facilities, major 
shoppJ~g faciltties, recreational ana : c~ltural 
facilities and other primary activity areas. 

A mass transit system that will serve and support 
appr0ved existing and future land use development 
plans and be highly coordinated with the planning 
efforts of the Jacksonville Area Planning B0ard 
to encourage proper development and re-development 
of residential, commercial and industrial land uses. 

A mass transit system that will help to enhance the 
environment and minimize noise a~d air polluti0n 
and other environmental problems caused by ground 
transportation systems. 

A mass transit system that will form a integral 
part of the total transportation plan for Jackson­
ville by supplementing and complimenting the ex­
pressway and highway system. 

A mass transit system that will help to minimize, 
insofar as practicable, the number and mileage of 
ground transp0rtation facilities while providing 
adequate service in all modes of transportation. 

A mass transit system that will contribute to the 
alleviation of vehicular traffic congestion through­
out the region, especially in the downtown and adja­
cent areas. 



]. A mass transit system that will contribute to the 
reduction of vehicular parking space demands with­
in the downtown area. 

OBJECTIVES: 

1. The mass transit system should provide a service 
which is responsive to the travel desires of the 
people. 

2. The mass transit system fare should be comparable 
with that of the operating costs of an automobile. 

3. The mass transit system should provide service 
which Is convenient and comparable to alternate 
travel modes in terms of travel time, accessi­
bility to major destinations, dependability, 
comfort and safety. 

4. The mass transit system should seek to achieve 
a high degree of coordination with the planning 
efforts of the local planning agencies. 

5. The mass transit system should encourage the de­
velopment of high density activities and uses 
around stations or major stops which will in 
turn help support the system. 

6. The mass transit system should operate at accept­
able minimum noise levels and should minimize, 
harmful emissions. 

]. The mass transit system should have aesthetically 
pleasant transit vehicles and other related faci­
lities. 

8. The mass transit system should take advantage of 
existing rights-of-way whenever possible. 

9. Capital and operation costs for mass transit should 
be held to practical limits while maximizing serv­
ice. 
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Chaplet Ill· Eai1llng and Pulutc Dcuclopmcnl 





From its creation in 1222, Jacksonville was a trans­
portation hub for a wide territory, particularly by 
boat on the St. Johns and by land to interior Florida 
and North Georgia. Tourists began to arrive in great 
numbers following the Civil War and the railroads began 
their building and extensions with Jacksonville as the 
focal point. Thus, with its excellent harber and rail­
road facilities, Jacksonville has long been a major 
center of commerce and industry. 

In 195m, 304,000 people lived in 9uva1 County with two­
thirds or 204,500 residing within the City Limits of 
Jacksenvllle. The Jacksonville central area lost 3,500 
residents during the 1950-1960 decade while the sur­
rGunding suburbs grew by nearly 155»000. The opening 
Gf the Mathews Bridge (1952) and the Fuller Warren 
Bridge (1954) was a major factor contributing to the 
rapid grewth of areas adjacent to and beyond the eastern 
shore of the St. Johns River i.e., Arlington, Southside 
Estates, Pottsburg, Jacksonville Beach, San Jose and 
others. These areas accounted for nearly one-half of 
the county population increase in the 1950's. 

While the economic and population growth in the early 
1960's was comparatively slow, the last half of the 
decade saw the new consolidated government of Jackson­
ville take shape In 1967, the Isaiah D. Hart Bridge 
open in 1968, and substantial new commercial and re­
sidential developments constructed as evidenced by the 
building of the 30-story Gulf Life Tower in 1967. By 
1970, the county's residents numbered 528,865, a net 
increase of 73,400 over the previous ten years. Dur­
Ing this period the central area lost populatien 
(36,300) while areas to the east of the St. Johns River 
gained 58,000 and the remainder of the county grew by 
abeut 51,700. 

The dynamic 1970's clearly show that Jacksonville's 
growth has not diminished. in fact, it is one of the 
fastest growtng cities in the nation from both an 
economic and population standpeint. Numerous office 
and commercial centers have been developed and numerous 

others are planned. Some of the major office construc­
tion during the 1970's include: 

1) Independent Square: 37-story tower nearing com­
pletion in Downtown CBD; tallest in Flerida; 
900,000 gross square feet, 

2) Atlantic Bank: 18-stories nearing completion in 
Bowntown CBD, 

3) 

4) 

5) 

6) 

7) 

S) 

9) 

1 0) 

11 ) 

12) 
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Regency Tower: 12-stories nearing completion in 
the Regency activity center, 

BlackstGne completed in 
D0wntown. 

Blue Cross Building: 20-stories (added t0 exist­
ing 10-story) completed in January, 1974; 500,000 
total square feet, 

San Marco Towers: 9-storles completed in 1972 just 
south of southside downtown area, 

IBM Building: 6-stories completed in 1972 in south­
side Downtown, 

St. L~kes Professional Building: 6-stories com­
pleted in 1972 in major Medical Center, 

Duval Federal: 5-stories completed In 1972 in 
l!)owntown CBD, 

The Oaks (Phase 1): 5-sterles completed in 1972 
in major office center, 

One Regency Place: 4-steries cempleted in 1972 
in major regional shepping center, 

Five Paints Haas Butlding: 4-stories completed 
in 1972 in Riverside Medical Area, 



13) Koger Executfve Center: Several 2 to 3-stary 
offices completed during 1960-1972 period (450,000 
square feet), and 

14) The 0aks (Phase II): 5-story under construction 
in major office center. 

In addition to numerous commercial developments, there 
has also been substantial residential construction In 
the 1970's. Thousands of multiple-family, condominium 
and, to a lesser extent, single-family residences have 
been constructed. The trend toward multiple-family 
apartment and condominium housing is Increasing as is 
the continuing gain In the number of mobile homes. 

The region Is currently fairly prospereus and the ~own­
town Area is being revitalized through strong and 
coordinated planning and develepment by the aowntown 
Development Authority, other government agencies and 
local business leaders. In terms of urban city growth 
and development, Jacksonville is now on the threshold 
of becoming truly the "Bold New City of the S(l)uth 11 • 

Population and Employment Projections 

As sh(l)wn in Table 1 a substantial grewth in population 
is ferecast. By 1980, 660,000 persons are expected to 
be living In Jacksonville and by 1990 the figure is 
expected to be 850,000. Thus, more than a 60 percent 
population increase during the twenty years following 
1970 is ant§c~pated. Signifncant economic growth for 
both the ~owntown Area and the region is also expect­
ed to centlnue at a relatively rapid pace. By 1990 
the total employment in Jacksonville is projected to 
be about 353,000, or over 80 percent higher than the 
1968 total of 194,000. 

U.S. CENSUS 

1950 
1960 
1970 

Table 

aUVAL COUNTY P0PULATION 

1950 - 1990 

JUATS PROJECTIGNS 

1980 
1990 

POPULATION 

304,00(!) 
455,000 
528,865 

660,000 
850,000 

The distribution of both population and employment in 
1990 will be substantially determined and influenced 
by transportation and land use policies established in 
the next few years. Figures 111-1 and 111-2 illustrate 
the 1990 population and employment distributien based 
upon the 1990 Comprehensive Land Use Plan and the Re­
commended Transit Plan. 

Major Activity Centers 

The location and type of major activity centers or 
traffic generators are a key element in the design of 
transportation and terminal systems. Figure II 1-3 dis­
plays the majer existing and planned activity centers. 
As shown in Table 2 the dominant center is the Jacks(l)n­
ville Central Business atstrict which emp1ayed about 
21,000 in 1968. Through proper planning and develop­
ment Including vastly impreved transit services, this 
reg hma 1 center i s expected to emp 1 ey a beu t 48, (!)(i)Q by 
199(!). 

Total employment in Southside aowntown, which presently 
features the Gulf Life and Prudential Office towers, 
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Fig. 111-1 
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Fig. 111-2 
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Fig. 111-3 
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MAJOR ACTIVITY CENTER 

1 ) ~owntown CBD 

2) Southside Dewntown 

3) Southwest Downtown 

4) University Hospital 
Medical Center 

5) Koger Office Park 

6) Regency Center 

7) Oaks Office Center 

8) Gateway Center 

9) Florida Junior College 
(Downtewn) 

1 0) University of North 
Florida (Southside) 

11 ) Phillips Plaza Center 

TOTAL 

% of Duval County 

SOURCES: 
1JUATS 1968. 

TABLE 2 

MAJOR ACTIVITY CENTER EMPLOYMENT 

EST I MATED {1) PROJECTED 1990(2) 
BASE YEAR EMPLOYMENT EMPLOYMENT INCREASE 

21,000 48,000 27,000 

6,400 12,000 5,600 

5,300 14,000 8,700 

3,500 8,000 4,500 

1 '900 3,500 1 ,600 

1 ,200 8,500 7,300 

500 2,500 2,000 

1 ,oao 2, 100 1,100 

1 ,000 2,200 1 ,200 
(5,500 Students) 

0 3,000 3,000 
(10,000 Students) 

800 2,000 1 ,200 

42,600 105,800 63,200 

21.9% 30.0% 39.7% 

2Transit Study Data: Jacksonville Area Planning Board Land Use ~ata for Recommended 
Transit Plan. 
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the rapidly expanding Baptist Hospital/medical center 
complex and other office and commercial developments, 
is expected to employ 12,00Q by 1990. The St. Johns 
Place proposal will be the major development. A third 
major employment center, Southwest Downtown with the 
Blue Cross Office Tower, the Peninsula offices and 
future ~ffice-commercial developments, is forecast to 
employ about 14,000 persons in 1990. These three 
centers comprise the ••oowntown Area•• and employed 17 
percent of all Duval County workers in 1968. During 
the period 1eading up to 1990, the Downtown Area Is 
expected to attract about 26 percent of all new employ­
ment and employ about 21 percent of the total county 
work force by 1990. 

Other major traffic generators include the University 
Hospital and medical center, the Koger Office Park, the 
Oaks Office Center, the Gateway shopping Center, the 
Regency Shopping Center, the planned lmeson Industrial 
Park and the Blunt Island Employment Center. The 
Florida Junior College (Downtown Campus), the University 
of North Florida campus and the Phillips Plaza Center 
will also generate fairly heavy traffic. 

The eleven activity centers shown in Table 2 employed 
about one out of five county workers In 1968 and are 
expected to employ three out of ten workers in 1990. 
Hence, nearly 40 percent of the emp1oyment increase 
from 1968 to 1990 is expected to be wnthin these major 
activity centers. These centers now account for an 
estimated one-quarter of the work trnps being made 
during peak morning and afternoon rush hours. Traffic 
congestion within and at numerous major access points 
and bridge crossings leading to these centers continues 
to increase. By 1990 these centers will probably account 
for over one-third of peak hour work related traffic, or 
over two and one-half times the 1968 volume. Without 
an efficient alternative to the private vehicle traffic 
congestion and delays will probably be severe. 

Comprehensive Land Use Planning 

Jacksonville is rapidly changing Into a truly modern, 
urbanized city. Its economic and population growth 
Is expected to accelerate in the near future. Through 
coordinated land use and transportation planning, this 
growth can be accomplished with positive environmental 
impact. initial signs of the effect of the heavy 
growth of the late 1960 1 s are evidenced by Increased 
traffic congestion, urban sprawl, increased air pollu­
tion from vehicles, loss of the natural environment, 
anal more and more land devoted tG> roadways anal park­
ing lots. These same trends are characteristic of 
rapiC!Ily expanding auto-dominated cities, such as Los 
Angeles C!luring the 1950 1 s and 1960 1 s and Atlanta in 
the 1960's and 1970's. 

A region Is able to control how and where growth takes 
place, and to govern Its effects on the environment 
only through the Implementation of a coordinated pro­
gram of land use and transportation. Jacksonville 
still has time to employ the tools of urban land plan­
ning by adopting a transportation system which will 
help direct and organize this growth In a manner 
necessary to achieve full urban mobility and a desir­
able level of development intensity compatible with 
market demands. 

The qua1~ty of transportation services Is often the 
primary indicator of an urban area•s environment. 
For example, New York is known for its subways, San 
Francisco for its cable cars and now the BART rapid 
transit system, anal Los Angeles for Its acres of free­
ways, complex interchanges and millions of cars. 

The Jacksonville Area P1annins Board in late 1973, 
aC!IopteC!I its first Comprehensive Land Use Plan. It is 
to be used as a general guide for future land devetop­
ment and Is recommended for use by public agencies and 
private developers in clay to day decisions. 
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A major element of the Plan relating to new development 
is expressed as follows: 

110rderly and efficient growth is best realized in 
areas equipped with adequate utilitles and public 
service facilities, or which will be so equipped 
in time to serve any new development. New de­
velopment must be shown to have a favorable econo­
mic, environmental~ physical and social impact not 
only as an entity in itself. but also on the com­
munity at 1 arge.•• 

In addition the 1990 Comprehensive Land Use Plan re­
commends ••a b imGda 1 ba 1 ancecd system of thoreughfares 
and transit facilities···~···· The plan further re­
commends that initial emphasis on transit improvements 
be focused upon improved bus service~ while rapid tran­
sit and people-mover systems are recommended in long 
range plans. 

The Role of Mass Transportation 

Transportation facilities can form urban patterns as 
evidenced by the wide ranging capability of the auto­
mobile and resulting urban sprawl. Motor vehicles re­
quire land for parking an~ road facilities necessary 
to efficiently accommodate peak hour demands with re­
latively little use in off peaks. New roadways tend 
to force development to spread to the fringes of exist­
ing urbanized areas or to leap-frog resulting in costly 
utility construction or detrimental ecological impact. 
This results in Increased cost to all citizens. The 
recommended Transit Plan provides a high level of serv­
Ice in those areas of Jacksonville that have or wtll 
have the required public facilities and utilities. 
Furthermore, careful design of the system, especially 
stations, can result on a very favorable impact on the 
community. 

One of the primary potential values of a well-designed 
rapid transit system Is that it can encourage the com-

pact organization of housing, shopping, medical faci­
Tltles, and office space around transit stations. This 
leaves more open space for parks, green belts, agricul­
ture and the natural environment. Thus, land, an in­
creasingly valual!lle asset is used to its best advantage. 

Because buses are flexible in routing and are not as 
permanent In their commitment to serve areas, they do 
not support the creation of more dense land use patterns. 
However, a high-speecd, high-capacity fixed-guideway sys­
tem can substantially shape the future form and redevelop­
ment of Jacksonville. Conse~uently, the system can be­
come a vital asset if rapid transit and land use plans 
are correlated and implemented concurrently. 
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While much of Jacksonville 1 s early develepment eccurred 
north of the St. Johns River, the completion ef the 
Acosta and Main Street Bridges stimulated the Southside 
into a major population center. The Mathews Bridge sub­
sequently spurred the development of the Arlington Area 
and with the censtructlon of the Arlington Expressway 
development continued eastward. 

Since the completion of Interstate 95 much ef the re­
cent development has occur red south and southeast of 
the downtown area. One end resu l t has been heavy peak 
hour travel demands at all bridge crossings of the St . 
Johns River except the Buckman. Since the St . Johns 
River forms a natural barrier to the south and east of 
the Downtown CBO the achievement of the adopted 11 Plan 
for Downtown 11 wi ll require vast acces s Improvements. 
Studies of highway transportat lon p revealed in JUATS, 
show that access across the St. Johns River must be in­
creased by the add at ion of five bridges to adequately 
accommodate 1990 travel demands. Highway construction, 
part icularly bridges over the scenic St . Johns River, 
are very expensive and difficu l t to just i fy on an en­
vironmental Impact basis. While some addit ional bridge 
const ruction is anticipated acros s the St . Johns an 
effective mass transit system could reduce the number 
of the new bridges . Thus, leaders of the Jacksonville 
c0mmunlty commissioned the Jacksonville Urban Area Mass 
Transportation Study to search for alternatives to the 
automobile and a more balanced regional transportation 
system. 

Existing Highway System 

The existing highway network in Jacksonville Is com­
posed of both a surface street and expressway system. 
Generally, the system is radially oriented to downtown, 
however, a grid network of streets exists In the older 
central city north and west of the St. Johns River. 
Interstate 95, Interstate 10 and the Arlington Express­
way {Alt. 1) represent the spine of the roadway system. 
Major facilities serving demands east of the downtown 

area are composed of several surface streets including 
Atlantic Boulevard (S.R. 10), Beach Boulevard (U.S. 90) 
and the Phillips Highway (U.S. 1). The total mileage 
0f roadways may be broken down Into 404 miles of primary, 
Interstates and expressways, 2,554 miles of City main­
tained a~d secondary roads, and 130 mi les of private 
r<l>ads.(lJ Bridge tells at major water barriers have 
provided a sound econ0mic base for expansion of the 
expressway system and will continue to pr0vlde the 
necessary funding fo r key elements of the highway plan. 

The St . Johns River , however, i s a natural obstacle to 
the smooth f low of traff ic and i s present ly spanned by 
six bridges connect ing the nor th and west wi th the eas t, 
s0utheast and the beaches . The Mathews, Acosta, Fu l ler 
Warren, and Ma i n St reet Br idges are pa r t icu lar bottle­
necks dur ing peak t raff ic per iods as i s the interchange 
of interstate 10 and Roosevelt Bou leva rd (A l ternate 17) 
and Beach and At lant ic Bou leva rds In the southside area . 
These cond i t ions wl1 1 become increas ingly more severe 
in future years as deve lopment cont inues to occu r south­
east, east and seuthwest of the downtown area. 

Since the major roadways converge In the downtown area, 
thru-trafflc as we11 as veh icles with downtown dest lna­
tlens must use the same facilities. The completion of 
Interstate 295 sheuld facilitate travel moving complete­
ly through the Jacksonville Area . However, the Central 
Business District is in the midst of a building boom 
wi11 generate greater traffic demands on the already 
overloaded river crossings. In addition, the anticip­
ated growth of the region will generate additional 
traffic within and through the central Jacksonville 
areas. 

Existing Mass Transit Operation 

The transit service In Jacksonville is presently pro­
vided by motor bus. The Jacksonville Transportation 

1Annual Financial Repe>rt, Streets and Highways Division, 
li>epartment of Public Werks, February- 4, 1974. 
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Author! ty (JTA) acquired the system on December ll, 
1973 and currently operates it through contract manage­
ment with the Jacksonville Coach Company. Since the 
acquisition, there have been a number of significant 
Improvements in transit service. Following is a list­
ing of the major events of the JTA since It took over 
the bus operation: 

1. Reduction of fares- January 22, 1973. 

2. Urban Mass Transportation Administration Grant 
for purchase of 45 new transit cG>aches -
February 26, 1973. 

3. Six new routes introduced including express serv­
ice to Downtown - June 4, 1973. 

4. Reduction G>f fare to 10 cents for senior citizens 
and elimination of zone fares- October 1, 1973r 

5. Holiday Special and other new services- December 
3' 1973. 

6. Introduction of 5 Spirit Specials (park-n-ride 
service in Downtown area) - January 28, 1974. 

7. Four new express bus routes- March 4, 1974. 

During 1972 the average number of bus passengers each 
weekday was about 36,000. However, since the JTA 
assumed the service there has been a dramatic rise In 
patronage. This increase in the utilization of bus 
transit service can be primarily attributed to the 
following: 

t. reduced fares to all citizens, 

2. introduction of new express bus service providing 
faster transit service from park-n-ride facili­
ties at shopping centers to the Jacksonville 
Downtown area, 

3. the substantial rise in gasoline and other costs 
tG> operate a private vehicle, and 

4. improved marketrng and advertising of the bus 
transit service. 

In January of 1973, the JTA reduced the basic fare 
from $.30 to $.25 and weekly passes for adults and 
students from $5.70 to $5.00 and $3.00 to $2.50 re­
spectively. In October, 1973 senior citizens fares 
were reduced to $.10 per ride. 

Patronage in 1974 has been an impressive 27 percent 
higher than the 1972 patronage totals. Figure IV-1 
shows the trend comparison of bus transit ridership 
in Jacksonville for the 1972-1974 period. During the 
first eights months of 1974 ridership has numbered 
over 900,000 passengers, or more than 27 percent greater 
than the same period in 1972. The average number of 
weekday passengers in 1974 has been about 47,000. More 
than 1,000,000 passengers have been carried each month 
of 1974 thus far and it is expected that the annual 
total will surpass 13,000,000 passengers. 

Figure IV-2 compares the JTA's transit success with the 
national average for patronage Increase during 1973 and 
1974. In all cases the JTA has had a higher monthly 
percentage increase than the national average. Since 
June, 1973 this increase has been consistently 10 per­
cent or greater. 

These impressive patronage figures clearly indicate that 
Jacksonville citizens will respond to improved transit 
services and that there is a trend toward transit usage 
and demand. Some of the 11 latent11 demand has begun to 
use transit and a greater proportion of this demand can 
be expected to utilize transit if the system is continu­
a 11 y improved. 

The bus system serving the Jacksonville area in 1973 
is shown in Figure IV-3. It should be noted that nearly 
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all bus routes enter the downtown area, loop through the 
congested street network and then return back to the same 
outlying areas in which they originated. This situation 
creates excessive operating mileage and costs, increases 
passenger travel times and inconvenience, and contributes 
to downtown area congestion and pollution. Future im­
provements should address this fundamental problem of 
transit operations. 

A study of the existing bus operatlon(2} was published 
in 1970, and the Jacksonville Transportation Authority 
in cooperation with the Florida Department of Trans­
portation has updated the study. The JTA has already 
implemented some of the proposed improvements. It has 
also begun implementation of the initial phase of the 
mini-bus operation in the downtown area proposed in 
the Jacksonville Downtown People-Mover Study. (3) 

Travel Patterns and Characteristics 

In 1968 the Florida Department of Transportation con­
ducted a comprehensive home interview survey within 
the Jacksonville Urban Area. The Jacksonville Urban 
Area Transportation Study 11JUATS 11 thus provided the 
basic travel ventory and characteristics used for 
forecasting future person trips the evaluation of 
existing service . 

2Present and Future Needs, Jacksonville Duval Area, 
Jacksonville Area Planning Board, Alan M. Voorhees & 
Associates, Inc., September, 1970 . 

3Jacksonvl11e Downtown People-Mover Study, Florida De­
partment of Transportation, Daniel, Mann, Johnson & 
Mendenhall and Rliff-Fellman & Associates, March, 1973 . 

While this data base is sufficient for highway planning, 
an additional survey related directly to the potential 
use of a vastly expanded mass transit system was con­
sidered essential. The survey was designed to quantify 
latent transit demands and reveal the attitude of Jack­
sonville residents toward expanding and financing 
public transportation improvements . The original JUATS 
data was also updated and adjusted from results of the 
Transit Attitude Survey to reveal the area-wide patterns, 
characteristics and potential transit demands for both 
fixed-guideway rapid trans i t and surface bus systems. 

Jacksonville Urban Area Transportat ion Study Survey 
Summaries - JUATS origin and destination data summar­
ies show that 1,388,858 person trips were made on the 
ave rage weekday in 1968 (See Table 3). Of these, tran­
sit travel (excluding school bus trips) accounted for 
only 3.3% or 45,557 trips. Almost 90% of all person 
trips or 1,242,213 were made by automobile. Transit 
travel in 1968 was somewhat higher for persons travel­
ing to and from work, however, this still accounted 
for only 4. 5% of the total work person trips . 

The trip purpose distribution for transit trips in 1968 
is shown in Table 4. It is significant that approxi­
mately 92% of all transit trips were home-based while 
82% were made to or from work (45%) or school (37%). 
Many of these trips are concentrated in peak travel 
periods requiring much higher service levels and equip­
ment demands . 

Mass transit can most effectively serve the Downtown 
Area and as this center of regional activity continues 
to expand, an Increasing portion of transportation de­
mands wi 11 concentrate there. In 1968 over 80,000 
total person trips either began or ended in the Down­
town Area . It can be seen in Figure IV-4 that in 1968 
over 25% (20,500) of all people traveling to and from 
the Downtown Area come from the southwest (corridor 4). 
Northwest corridors 5 and 6 account for nearly 30% 
(23,800). Trips from the east and southeast (corridor 
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Table 3 

AVERAGE WEEKDAY PERSON TRIPS 

JUATS 1968 

TRIP MAKER TOTAL TRIPS ! 
Auto Driver 855,94, 61.6 

Auto Passenger 386,264 27.8 

Pub 1 i c Bus Passenger 45,557 3.3 

School Bus Passenger 82,770 6.0 

Taxi Passenger 12,025 0.9 

Truck Passenger 6,293 0.4 

TOTAL 1,388,858 100 . 0 
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Table 4 

PUBLIC TRANSIT TRIPS BY PURPOSE 

JUATS 1968 

PURPOSE TO 

PERSONAL 
PURPOSE FROM H0ME WORK SH0PPING BUSINESS SCHOOL 0THER TOTALS 

HCi>me 0 9,584 1,017 1 '193 7,293 1 ,398 20,589 

Work 9' 138 0 108 204 0 51(!) 9,960 

Shopping 1 ,077 83 70 0 0 29 1 ,259 

Personal Business 1,565 144 27 303 61 27 2,127 

SchCi>ol 8,231 233 0 166 85 492 9,207 

Other 1 '140 368 53 82 273 499 2,415 

T0TAL 21,151 10,412 1 ,275 1,948 7,816 2,955 45,557 
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area 1, 2 and 3) totalled about 37% (30,000) each week­
day. Thus an indication is provided as to the heaviest 
traveled corrtdors which should receive initial em­
phasis in early transit action programs. 

Transit Attitude Survey- This interview survey was 
one of the major work elements of the Jacksonville 
Urban Area Mass Tr~nsportation Study . It was con­
ducted In late 1972. While it was designed to obtain 
current origin - destination data for updating the 1968 
JUATS survey the other primary objectives were: 

(1) To determine the citizen's desires for meeting 
selected transportation goals and objectives. 

(2) To determine the probable use of a new mode of 
transportation. 

(3) To reveal the mass transportation funding sources 
which Jacksonville residents feel are most appro­
priate. 

Survey Design - The questionnaire includes three types 
of questions - household data, trip data and attitude 
and responses. Household data included the number of 
residents in the household, the number of persons 5 
years of age or over, the number of automobiles owned 
or garaged at the household, the age of each household 
member, and the total annual family income . 

Each household member was asked about the details of all 
trips made on a specified weekday. The trip data in­
cluded the origin and destination address, travel mode, 
trip purpose, trip costs and the availability of an 
automobile for any trips made as a non-driver. 

Respondents who had made one or more trips were asked 
several questions to assist in determining the prob­
ability of transit usage for the previous day trips 
under specific time and cost advantage. 

Since the desired information was very extensive two 
procedures were used: (a) Telephone interview and 
(b) Mail-back questionnaire. With the exception of 
family Income, the telephone survey obtained data re­
lated to household information and personal travel. 
The mail-back questionnaire provided information re­
lated to transportation goals and family income. Inter­
viewers were instructed to obtain mail-back information 
if the questionnaire had not been returned within 3 days 
of the initial telephone contact. The interview docu­
ments and procedures were carefully designed so that 
much of the Information could be compared and merged 
with the JUATS data.(4) 

After selecting a sample of 1,000 interviews from re­
cords of the Jacksonville Electric Authority, interview 
letters were mailed to each respondent explaining the 
purpose of the survey and requesting their cooperation. 
The letter, signed by the Mayor of Jacksonville, dis­
played and listed advantages of fixed-guideway and ex­
clusive busways and indicated that a telephone inter­
viewer would contact them in one or two days. A mail­
back questionnaire was also included which asked the 
respondents to indicate their choice for improving 
transportation in the Jacksonville Area and their pre­
ferred method of financing. A concerted effort was 
made to obtain interview information from all persons 
selected for interview. This effort which Included a 
telephone interview resulted in nearly a 90 percent 
completion of the interviews. 

Summaries of the responses for the questions related 
to transportation goals and objectives are shown In 
Figure IV-5. When compared to the fact that at the 
time of the interview that only about 4 percent of 
travel was be transit this analysis reveals that there 

4Technlcal Memorandum Number One: Data Collection 
Jacksonville Urban Area Mass Transportation Study, 
Jacksonville Area Planning Board, Campbell, Foxworth 
& Pugh/Reynolds, Smith and Hills, May, 1973. 
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seems to be a widespread sentiment toward improvements 
in public transportation for solving the six basic 
transportation goals of: 

(1) Reducing in traffic congestion. 

(2) Improving access to the Downtown Area. 

(3) Reducing air pollution. 

(4) Improving transportation at the least cost. 

(5) Providing better service to the handicapped, 
elderly and low income. 

(6) Improving transportation with minimum disruption 
to established communities. 

When it was determined that the respondent favored 
public transportation further questions were asked to 
reveal his choice of the means of public transportation. 
Thus, each respondent favoring public transportation 
was asked the fo11owing additional questions: 

(1) Do you feel that improving bus service on surface 
streets should have first priority? 

(2) Do you feel that the exclusive busways, explained 
In our recent letter, should have first priority? 

(3) Do you feel that a rail transit system, explained 
in our letter, shou1d have first priority? 

(4) Do you feel that other means of public transporta­
tion should have first priority? 

The results, as shown in Figure IV-6 reveals that the 
representative sample of Jacksonville residents prefer 
rail rapid transit over busways and surface bus improve-

ments as a means of improving the public transportation 
system. On the average only about 34 percent of the re­
spondents favored the conventional type surface bus, 
while 53 and 13 percent favored rail rapid transit and 
exclusive busways systems. 

Respondents were also questioned as to their support for 
a tax increase to improve mass transportation. As shown 
In Table 5 56 percent indicated that they would support 
a tax Increase while 44 percent indicated they would not. 
Of those responding positively 38 percent indicated an 
increase in gas tax was the preferred funding method. 
Of those responding negatively 24 percent preferred new 
federal funds to finance transit Improvements while 
another 24 percent favored a bond Issue. Generally, 
low income groups were not as willing to support an 
additional tax while the majority of middle and higher 
groups indicated they would support a transit tax. 

Trip Rates - The trips recorded in both the JUATS study 
and the transit attitude survey reflect relationships 
between 1and use, socio-economic data and trip produc­
tion. Trip length and choice of travel mode are gener­
ally dependent upon primary trip purpose and service 
levels provided by each travel mode. However, these 
characteristics vary by trip purpose for different 
levels of car ownership and family income. 
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The variation in trip generation rates is primarily a 
result of householcl income and car ownership character­
istics. This was verified in the 1972 Transit Attitude 
Survey, the results of which compare favorably with the 
data collected In the 1968 JUATS Study as shown in Table 
6. The overall trip production rate by car ownership 
group has changed very little since the 1968 study and 
therefore the trip productions and attractions rates 
developed from JUATS date by car ownership were con­
sidered adequate. 
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Table 5 

ATTITUDE SURVEY 
TAX RESPONSE 

If it is found that funds would be insufficfel')t)to build or operate a rapid transit system 
would you support an additional tax to do so?\1 

PREFERRED METHOa OF FUNDING 
THOSE RESPONDING YES 

Pr(j)perty Tax 

Gas Tax 

Sales Tax 

Utilities Tax 

Other 

TOTAL 

Ye~ 56 Percent 
No 44 Percent 

(PERCENT) 

23.0 

38.0 

23.0 

2.0 

14.0 

100.0 

PREFERRED METHOD OF FUNDING 
THOSE RESPONDING NO (PERCENT) 

8Gnd Issue 24.1 

Diverting Highway Funds 13.0 

New Federal Funds 

Other 

24. 1 

38.8 

100.0 

1 Interviewers asked this question of thGse interviewed over the telephone. 
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PERSON TRIPS 

DWELLING UNITS 

TRIPS PER DWELLING U~IT 

PERCENT TRANSIT 

1After Expanding 5% Sample. 

Table 6 

TRANSIT ATTITUDE SURVEY COMPARISON 

NUMBER OF CARS OWNED 

(!) 

J.U.A.T.S. 1 SURVEY J.U.A.T.s.l SURVEY 

83,600 233 646,768 2,394 

31,995 80 88,203 352 

2.61 2.91 ].33 6.8(!) 

22 .43 23.08 2.68 2.68 
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J.U.A.T.s.l SURVEY 

590,364 5,099 

51,814 450 

11 . 40 11 . 33 

1.32 .68 



Attitudes Toward Patronage - To provide an indication 
of rapid transit usage, several questions regarding 
each trip maker•s attitude toward transit use were in­
cluded. A summary of responses is given in Table 7. 
Many previous studies have shown that the use of a 
public transportation system can generally be predict­
ed on the basic levels of service provided in terms of 
cost and time savings and the frequency at which serv­
ice is provided. The mail-back questionnaire was de­
signed to determine the most important factors in the 
selection of public transportation in the Jacksonville 
Area. Time savings and convenience were reported to 
be the most important. Nearly 37 percent and 44 percent 
of respondents Indicated that these two were the most 
important factors, respectively, in using transit. This 
response has also been reported In previous surveys and 
led to the development of other more specific questions 
regarding each trip which provided the basis for de­
velopment of modal split models with time, cost and 
convenience (walking distance and waiting time) as 
major criteria for estimating future transit patronage. 

The telephone interview survey was designed to assist 
in determining the most probable usage of a vastly 
Improved publ lc transportation system under a wide 
range of time and cost assumptions . After obtaining 
origin, destination, trip purpose~ mode of travel, and 
time of day, specific respondents were asked whether 
they would have used a rail rapid transit system for 
the specific trips made under yesterday•s conditions, 
if they could be assured specific travel times and 
travel costs. Table 8 indicates the potential rapid 
transit usage summarized by travel time differences 
while Table 9 provides the same summary by cost differ­
ences. This data was used as a guide only in the de­
velopment of the modal split models. 

While the responses as shown in Tables 8 and 9 appear 
high, it is clear that travel time is a major considera­
tion in choice of travel mode. Furthermore, it is clear 
that transit usage will increase as time savings on the 
transit system increases and that the lower car owner­
ship categories will have the higher usage. For example, 

about 38 percent of those persons with one automobile 
available indicated they would use the transit system 
for their work trip if the trip would take them 10 
minutes less than if they drove their car. However, 
this percentage would drop in half if the transit trip 
would require 20 minutes more. In terms of cost sav­
ings, of those persons who owned two cars nearly 34 
percent said they would use rapid transit for their 
work trip if it would cost 25 cents less. However, if 
it cost 25 cents more, only about 8 percent would use 
rapid transit. 

It should be remembered that this transit attitude sur­
vey was conducted in late 1972. If another survey were 
undertaken now it is speculated that there would be a 
significantly greater favorable response for improved 
mass transit and more emphasis on cost savings benefits. 

Transportation Models and Travel Projections 

The interaction of private and public modes of travel 
in urban areas can be simulated by mathematical models 
which relate the level of service provided by compara­
tive transportation systems and the social and economic 
characteristics of the community to trip making by the 
urban area residents. With these models future travel 
patterns can be reliably determined from estimates of 
demographic characteristics. 

This section describes the formulation and development 
of models used in estimating and analyzing public trans­
portation patronage in the Jacksonville area and the 
application of these models to anticipated future land 
uses. A more detailed description of the technical 
aspects of the methodology and application of simula­
tion techniques is presented in a supplemental report. (5) 

5Technical Memorandum Number Two: Traffic Models and 
Modal Split Development, Campbell, Foxworth & Pugh, 
Incorporated, updated September, 1974. 
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TaiDJe 7 

MOST IMPORTANT FACTOR IN USING TRANSIT 

Percentase lndicatins Most lm~ortant 

TIME COST C0MFORT C0NV. T0TAL -
Fami l:t Income 

Under $2,999 
Percent 20.Q 34.3 (l).Q 45.7 ](l)(:).Q 
$3,(l)(i)(j) - $5,999 
Percent 20.8 25.0 0.0 54.2 100.0 
$,,000 - $9,999 
Percent 41.9 1,.9 2.5 38.7 100.0 
$10,000 - $14,999 
Percent 43.9 12.8 2. 1 41.2 100.(1) 
$15,0(1)(1) - $24,999 
Percent 48.7 .9 6. 1 44.3 100.0 
$25,000 or More 
Percent 45.8 (j),(j) 12.5 41.7 1(1)0.0 

TOTAL 36.9 1,.9 2.4 43.8 10C!>.O 
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Table 8 

POTENTIAL RAPID TRANSIT USAGE BY TIME SAVINGS 

Percent of T0tal Person Trips Which W0uld be ~iverted to Rapid Transit 
1972 - Attitude Survey Responses 

Car Ownershie 
(i) 1 

M0re Time Less M0re Time Less More Time 
Via Transit Same Time Via Transit Same Time Via Transit 

29mlno 10mlno Time (1 Omi no) 20m in. lOmin. Time (lOmin.) 20min o 10mino 

16.0 5Glo0 57 0 1 62.7 20o2 28.7 38.0 38.2 14.4 24 . 5 

32.6 53.5 67.0 6].0 13.0 27.2 49 0 1 41.7 9.6 21.1 

1 9 0 1 45.0 67.0 67.0 13.7 23.0 27. 1 28.7 ].5 16.7 

Table 9 

POTENTIAL RAPID TRANSIT USAGE BY COST SAVINGS 

Percent of Teta1 Person Trips Which W0uld be Diverted to Rap id Transit 
1972 - Attitude Survey Responses 

()) 
Car Ownersh te 

1 
M0re Cost More Cost More Cost 
0n Transit Same Less Cost 0n Trans it Same Less Cost en Transit 

(25¢) Cost 25¢ 50¢ (25¢) C0st 25¢ 50¢ (25¢) 

21. 0 32 .7 sa . 1 62 .6 9. 7 19.8 41. 0 48.6 ].8 

15.4 26 . 9 69 . 2 75 . 0 6. 3 18.9 40 . 7 45 . 7 4. 3 

23 . 7 34 . 5 53 . 7 6~). 9 9. 4 16 . 8 3li> . 5 4li> . 3 5. 1 

-42-

2+ 
Less 

Same Time 
Time (10min.) 

32.0 35 . 2 

30.5 4(!). 9 

21.2 22.4 

2 

Same Less Cast 
Cost 25¢ 50¢ 

17.6 33.7 47 . 3 

10 . 0 31.8 46 . 4 

10 . 9 22 . 9 32 . 6 



Selection of Models - Models that are used to synthe­
size traffic demands in urban areas are generally de­
veloped to a degree of detail required for the trans­
portation problem under consideration. The emphasis 
in model development for this study was directed to­
ward the modal split process that is essential tore­
flect improvements in the transit system. The series 
of trip distribution, trip end and modal split models 
used in the study were mutually exclusive in their de­
velopment but interdependent in their application. 

The selection of the series of models was based pri­
marily upon availability of data wh ich could be em­
pirically derived and reliably forecast. Thus the 
models were designed to account for transit improve­
ments which would result in time and cost savings, 
ease of access to the transit system and user atti­
tudes toward the physical characteristics of the 
system. Factors such as comfort~ safety~ reliability 
and other subjective measures could not be reduced to 
explicit expressions, however, they were accounted for 
lmpl icitly in the empirical relationships established. 
The models necessary to project future travel fall into 
the following basic categories: 

Car Ownership- Estimates the number of dwell­
Ing units with no car, one car or more than one 
car in each JUATS traffic analysis zone. 

Person Trip Production - Estimates the number 
of trips per dwelling unit by trip purpose and 
car availability category. 

Trip Attractions - aetermines the number of trip 
ends at the non-home end of trips by purpose 
i.e., the number of work trips at employment 
centers, the number of school trips to educa­
tional facilities, the number of shopping trips 
in retail commercial activities, etc. 

Trip Distribution - Distributes trips between 
productions and attractions, based on the re­
lative travel times between traffic zones . 

Modal Split- Estimates the number of transit 
and highway trips according to the competitive 
characteristics of the two systems reflected in 
time and cost advantages. 

Since millions of decisions are performed in the total 
projection and modal split process high speed electron­
ic computers are essential. Model split programs de­
veloped by the consultant and the UMTA transit planning 
packages were utilized throughout the model development 
and projection process. 

Model Development - The analyses described in this re­
port were developed from the household survey conducted 
by the Florida Department of Transportation for the 
JUATS Study in 1968. These data were supplemented by 
a small sample transit attitude survey conducted with­
in Jacksonville. In addition, data on travel times 
and travel costs, population, income, car ownership, 
employment and school attendance were collected from 
several sources and utilized as input to the models. 

Car Ownership Model - Because households are the basic 
unit in transportation studies and the basic measurement 
in census surveys they represent an ideal unit for traf­
fic estimation. The 11car ownership mode1 11 is designed 
to estimate the number of dwelling units in each traffic 
zone expected to own a given number of cars. 

The car ownership model expresses the probability of a 
household in the traffic zone owning no cars, one car, 
or more than one car, in terms of income and the dwell­
ing unit locations within the study area (transit ac­
cessibility). Figure IV-7 depicts the three sets of 
models in their final form. 
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Accessibility indexes are indicative of household proxi­
mity to transit service. A high accessibility area 
includes households with relatively good transit serv­
Ice and in which the probability of owning more than 
one car is comparatively lower. In a low accessi­
bility area, which encompasses suburban and rural 
areas, more cars are necessary for desired mobility 
since transit service is increasingly diminished. 

Trip Production- To facilitate the simulation of de­
cisions made In travel, it is helpful to classify trips 
according to their general trip purpose. Five basic 
purposes were considered: home-based work, home-based 
shopping, home-based school~ home-based other and non­
home-based. Although a more detailed breakdown is 
possible, the analysis was limited to these purposes 
because of the lack of sufficient data particularly 
for transit trips. 

The number of cars owned has been shown to be the 
prime factor in the choice of mode as well as the 
ability and desire t0 make a trip. Figure IV-8 illus­
trates the wide variation of trip production by car 
ownership groupings and thus the necessity of the car 
ownership variable as the primary stratifier in esti­
mates of mass transportation usage. It is evident 
that households owning no cars make fewer trips than 
those having an automobile. Furthermore, when more 
than one car is present the rate of trip making is 
significantly higher than with only one car in the 
household. The portion of transit riding is logically 
higher for 0 car families than one car families, and 
for one car families Is much higher than 2 car families. 

In addition to the variation of trip production by pur­
pose and car ownership levels~ the effect of income has 
been shown to influence the number of daily household 
trips. Generally, as income increases, trips Increase, 
but at a decreasing rate. The relationship is shown in 
Figure IV-9 which represents the final set of trip pro­
duction rate models developed for the study. 

The h0me-ends 0f trips are directly related to income 
and car ownership but the non-home end has no such re­
lationship. Rather it Is very closely related to 
social and economic factors such as employment and 
school attendance. Thus, it is necessary to work with 
aggregated traffic zone data rather than with individual 
activities or groups of similar activities. Multiple 
linear regression analysis was used to develop an equa­
tion for each trip purpose using the independent vari­
ables of retail employment, total employment, other 
employment, cars and school attendance. A special rate 
was developed to predict shopping attractions, as these 
trips were found to be closely related to the shopping 
facility and the number of retail employees located at 
the site. Final equations used to estimate trip attrac­
tions are shown in Table 10. A detailed explanation of 
the trip attraction model development is given in a 
supplemental report. 

Table 10 

PERSON TRIP ATTRACTION EQUATIONS 

HOME-BASED WORK = 1.53 x TOTAL EMPLOYMENT 

HOME-BASED SHOPPING= 2.33 x CBD RETAIL EMPLOYMENT 
13.90 x SHOPPING CENTER REAIL 

EMPLOYMENT 

HOME-BASED OTHER 

HOME-BASED SCHOOL! 

NONE-HOME-BASED2 

= 0.92 x CARS + 0.30 TOTAL SCHOOL 
ATTENDANCE+ 1.69 x RETAIL 
EMPLOYMENT + 0.33 OTHER EMPLOY­
MENT 

= 

= 

0.42 x (GRADES 7-12) ATTENDANCE 
+ 1.46 x COLLEGE ATTENDANCE 

0.46 CARS + 0.44 COLLEGE ATTEND­
ANCE + 2.65 RETAIL EMPLOYMENT+ 
0.09 OTHER EMPLOYMENT 

!DOES NOT INCLUDE SCHOOL BUS TRIPS. 
2usED TO PROJECT PRODUCTIONS AND ATTRACTIONS BY ZONE. 
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Trip Distribution - The models previously discussed 
were used to determine the number of trip ends in each 
traffic zone by productions and attractions. It is 
also necessary to distribute these trip ends to form 
a pattern of one way trips between origin and distina­
tion. Trips originating in each zone are assigned a 
destination in other zones by a mathematical trip dis­
.tribution· (gravity) model which is calibrated tore­
produce current or basic travel patterns within accept­
able degrees of accuracy. Since these models had been 
calibrated for the JUATS study the identical distribu­
tion rates were used without adjustment in this study. 

Modal Split - The models used to predict the selection 
of public and private modes of transportation are per­
haps the most important and complex, therefore, special 
consideration was given to their development. A series 
of diversion curves was developed which predict the per­
centage of total person trips that can be expected to 
use public transportation. These curves are a function 
of trip purpose, the competitive characteristics of the 
highway and transit system (including travel time and 
cost on each system), the origin of the trip maker and 
his destination, and the number of cars available to 
the trip maker. This multi-dimensional model illustrated 
In Figure IV-10 predicts the future transit pattern and 
influences the location and design of the recommended 
mass transportation system. A detailed discussion of 
the model formulation and its calibration has been docu­
mented in the supplemental report mentioned previously. 

Travel Projections 

Future land use and demographic data, mathematical models 
and the 1990 highway and mass transportation systems were 
all used in the forecast of future travel. Trip ends 
without regard to transportation mode were projected for 
each traffic zone then distributed with the gravity model. 
The resulting data provided input to the modal split models 
which determined both highway and transit travel. These­
quence of activities which compose the travel projections 
and modal split process is shown in Figure IV-11. 
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A major work element of the study involved a mass 
transit mode analysis. This included an inventory to 
collect current data and information on existing and 
proposed transit technologies. All related reports 
and information from the Consultants• Transit Library 
were gathered. Previous reports included those prepared 
by members of the consultant firms as well as studies 
by other consultants and public agencies. A listing 
of the primary sources are given in a previously pub­
lished document.! 

To further compliment and update the existing litera­
ture, questionnaires were sent to many transit manu­
facturers Involved in the production of mass transit 
equipment in the U. S. and abroad. Each company was 
asked to provide specific information on vehicles, 
guideways, control systems and a list of performance 
and service criteria. 

A systematic technique of comparing the characteristics 
of different transit systems was developed in order to 
analyze the data more effectively. Initially, all 
equipment was placed into one of three general cate­
gories primarily based upon the peak hour capacities 
attainable by each system. High volume transit sys­
tems were established to be those with a peak hour 
directional capacity of over 20,000 persons. This 
major category was further subdivided according to 
the type of suspension system, i.e., steel wheel-steel 
rail, rubber tired, and magnetic support vehicles. 
Medium volume mass transit included all systems having 
a peak hour directional capacity of between 6,000 and 
20,000 passengers. Steel wheel-steel rail, rubber 
tire, monorail, exclusive busways, and magnetic support 
technologies are included in the medium volume category. 
Any equipment with peak capacity below 6,000 passengers 
per hour was included in the low volume group such as: 

1Technlca1 Memorandum Number One: Data Collection 
Jacksonville Urban Area Mass Transportation Study, 
Jacksonville Area Planning Board, Campbell, Foxworth 
& Pugh/Reynolds, Smith and Hills, May, 1973. 

limited tramlines, limited busways, rubber tire, and 
air cushion systems. 

Mode Evaluation Criteria 

Each type of equipment was evaluated on the basis of 
different operational qualities, and the criteria used 
for evaluating various transit modes for use in test­
ing alternative transit systems were composed of per­
formance standards, system characteristics, vehicle 
characteristics and costs. 

Performance Standards - Maximum Speed - The maximum 
speed for the fixed-guideway vehicle should be 65 m.p.h. 
and 60 m.p.h. for express buses. 

Acceleration - The acceleration rate should be between 
2.5 to 3.0 miles per hour per second. This range met 
the service levels estimated for testing alternatives. 

Deceleration - The deceleration rate should be between 
2.5 and 3.0 miles per hour per second. 

Maximum Grade - The vehicle should be able to achieve 
a maximum grade of 6% without significant loss of 
speed. 

System Characteristics- Flexibility- The system must 
be flexible In terms of its off-peak hour operations. 
Since the patronage of the system will be less during 
the off-peak hours the system should be able to accom­
modate fewer passengers at lower costs- i.e., re­
quiring fewer vehicles and energy for effective opera­
tion. 

Degree of Automation - The system must have a high 
degree operational automation. 

Switching - The system must be capable of fast, safe 
and efficient switching to accommodate directional 
change in routing. 
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Safety- The system should be fail-safe. Even though 
the transit equipment Is safe It must be so designed 
to el lminate passenger apprehension. 

Right-of-Way - The right-of-way requirements should be 
within the range of 18 - 30 ft. for a two directional 
system. The amount of right-of-way required for the 
system will have a direct affect on how the system will 
"fit" Into the environment and the visual acceptance of 
that "fit". See Figure V-1 fer comparison of mode right­
of-way requirements. 

Propulslen - The system must provide a low energy con­
sumption level consistant with its capacity and ability 
to divert passengers from other modes. 

Vehicle Characteristics - Vehicle Dimensions - The 
transit vehicle should be as small as possible, how­
ever, large enough to effectively accommodate passenger 
demands. 

Vehicle Seating - The vehicle should accommodate a 
range of seating capacity of 30 - 60 persons and a 
load factor of 1.3 to accommodate standing passengers . 
There should be comfortable seating which will accom­
modate var ious user groups such as the handicapped . 
The vehicle s ize Is a function of system capacity; 
hence, sma11e r vehicles cou ld be used in trains as 
long as the projected transit demand can be adequately 
accommodated. 

Rid ing Quality- The riding qua li ty of the veh icle 
should be physical l y as we11 as psychologically com­
fo rtable to the passenger . The acceleration and de­
celeration rates of the vehic l e and changes in the 
al ignment shou ld not cause undue strain on the passenger . 

Loading Conven ience - Passengers should be able to get 
on and off the vehicle wi th ease. Veh ic les which re­
qu ire step-up loading such as buses and certain tram 
1 ines lessen the rate of passenge r flow which will 

fincrease headways and dwell tames. Also loading and 
unloading should be conven ient for the handicapped 
and their special problems. 

Noise Pollution- The system should not produce ex­
cessive no ise or vibration levels in adjacent areas. 

Air Pollution- The system should omit a minimal 
amount of air pollution at the vehicle, i n terms of 
fumes, odors and dust. 

Costs - Qperation Costs - The system should be capable 
of being operated with a minimum cost on a passenger 
mile basis . 

Capital Costs - The system should be capable of being 
constructed within the future financial capabilities 
of the City, State and Federal Governments. 

Fisure V-2 shows the matrix displaying interrelation­
ships between the criteria and the various modes 
analyzed. 

Moede Inventory 

The following is a general discuss ion of the various 
modes inventoried and grouped Into the th ree major 
classifications: high, medium and low volume capacity. 

High Volume Mass Transit - The deslgnatiG>n "high 
volume" refers te transit systems built expressly for 
large metropolitan areas where ri dersh ip demands war­
rant high capacity networ ks . High population and 
employment densities, land values, and heavy highway 
traffic congestion make a high capac i ty t ransit system 
an essential transportat ion i ng redient in very large 
urban areas . Due te the high patrG>nage demands heavy­
duty transit equipment is required in order to accom­
modate the service requirements. The great weight 
Imposed upon the equipment and guideways requires 
formidable propuls ion, suspension and structural stan­
dards. 
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Steel Wheel-Steel Rail -The steel wheel-steel rail 
system is the first evaluated in the Mode Analysis 
Summary (Figure V-2). At present, this type of tran­
sit is the most widely used and accepted form of rapid 
transit. Developments of this mode was begun In 1863 
with the London Subway powered by steam locomotives. 

Electrically powered vehicles have been in use since 
1898 and a wide range of equipment Is now available. 
Systems such as PATH In New York, TTC in T0ronto, and 
more recently the BART system In San Francisco are 
typical of conventional rail rapid transit systems. 

Generally the steel wheel rail vehicle performs well 
in comparison with many other modes of transit. High 
maximum speeds are frequently attainable with power­
ful electric motors and good adhesion characteristics 
of the suspension. Commonly this equipment operates 
with an acceleration and deceleration rate of 3.0 
MPH/SEC. This, along with a high maximum speed, is 
considered essential to maintain a reasonable speed 
with close station spacing. 

Although many of these systems presently require on­
board operators, there is a wide variety of equipment 
to choose from which requires only supervisory person­
nel in a central control facility. These automated 
features reduce the possibility of human error, in­
crease safety, and generally reduce operating costs. 
Additionally, many of the automatic controls contain 
fail-safe circuitry which further enhances the safety 
aspect. 

Another attractive feature of rail rapid transit in 
comparison to a freeway or expressway Is the narrow 
right-of-way for two-way operations. A typical two 
directional guideway requires only 27 feet of right­
of-way, which Is a major factor in holding environ­
mental disruptions to a minimum. 

One of the most appealing aspects of the steel wheel 
system is the vehicle itself. More recent models 

such as the BART vehicle in San Francisco or the new 
Toronto Transit Vehicles provide an attractive, com­
fortable, aesthetically pleasing interior and with 
the newer welded tracks exhibit a good riding quality. 
Platform loading makes boarding by pedestrians as well 
as the elderly, handicapped and disabled as convenient 
as possible. 

This type of transit system Is among the most expensive 
to acquire and operate because of the necessity of heavy 
construction and large vehicles that must be used to 
meet the demands placed upon it. Operating costs tend 
to be high; however, with automated controls these costs 
can be decreased to some extent. If population, employ­
ment densities, travel demands and other factors warrant 
a system of this type, the costs can be offset by the 
exceptionally long life of the equipment as well as the 
total benefits accrued when compared to other forms of 
transportation. 

Rubber Tire - The better adhesion characteristics of 
rubber tires on a concrete surface led to the develop­
ment of the rubber-tired transit vehicle. Although 
similar In appearance and operation to the steel wheel 
vehicle, many claim a better ride quality as well as 
reduced noise levels. Paris, France has Installed 
this equipment on three lines replacing conventional 
steel wheel equipment that has been in operation since 
1914. Montreal and Mexico City are also utilizing 
rubber-tired vehicles. Since most noise from con­
ventional steel wheel transit equipment comes from 
movement through switches, the advantage of the quiet­
er rubber tire equipment is diminished while travel­
ing over the switches. In addition, the result of the 
combination concrete-steel rails is a complex track 
configuration which is both expensive to construct and 
to maintain. 

Generally, the performance of this equipment approxi­
mates that of steel-wheel equipment. Speeds are some­
what lower, but better acceleration and deceleration 
allow closer headways and a higher average speed. One 
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major drawback Is that the adhesion characteristics 
of rubber tire equipment are largely dependent upon 
weather conditions. Rain~ snow, and mud tend to have 
a considerable affect upon these characteristics. 

High capital costs for this system are the result of 
the more complex tracks with both flanged steel wheels 
and rubber tires as well as costs involved in con­
struction of an entire track system with concrete run­
ning surfaces and steel rails. In addition, the in­
ability of rubber tires to support the same weight that 
steel wheels can~ requires lighter weight rubber-tired 
vehicles. Generally, more cars must be purchased to 
accommodate the same capacity as comparable to steel 
wheel vehicles. 

Magnetic Support - Recently, a great deal of research 
and development have been done on magnetic support tran­
sit equipment. The vehicle Is actually suspended mag­
netically a fraction of an Inch above the track surface. 
Magnetic power Is used for suspension, propulsion, and 
guidance. Speeds of over 100 MPH can be attained be­
cause of the absence of friction. Because of the 
absence of moving parts touching the track, the vehicle 
offers the lowest noise level and linear Induction 
motors provide emission-free power. The source of 
power, however, may emit pollutants. Control of the 
system can be completely automatic with personnel re­
quired only at the central control facility. 

Experience with this equipment is presently limited to 
test facilities. Krauss-Maffei, a West German Transit 
Equipment Manufacturer, is presently testing the "Trans­
rapid", their newest magnetic levitation vehicle In 
Munich, Germany. Likewise, Rohr Industries has an­
nounced plans to build a simtlar .vehicle in Chula 
Vista, California. Manufacturers feel that implementa­
tion in revenue service can be expected In the next 
several years. Costs for any new system such as this 
can be expected to be high due to problems encountered 
when placing new technology into revenue service. 

Medium Volume Mass Transit- The term ''Medium Volume" 
refers to systems which have an hourly capacity in 
one direction of between 6,000 and 20,000 passengers. 
In cities where passenger demands are insufficient to 
require high volume transit equipment, many alternatives 
are avail able which offer high quality transit for 
lower capital and operating costs. 

Steel on Steel -A wide range of steel-wheeled rail 
rapid transit equipment has been designed for medi­
um volume situations and is readily available. Systems 
such as the Skokie Swift Line of the Chicago Transit 
Authority, the Highland Branch of the Massachusetts 
Bay Transportation Authority and the Lindenwold Line 
near Camden, New Jersey are typical of medium volume 
steel wheel-rail transit systems which are in opera­
tion In the United States. This equipment, however, 
is found in use more frequently in European Cities. 
Both the Frankfurt-On-The-Main and Dusseldorf systems 
are medium volume systems which have been developed 
from the heavier volume steel wheel systems. 

Other than capacity characteristics, the basic differ­
ence between high and medium volume steel transit 
lies In the lighter materials and construction techni­
ques. The lower demands result in smaller vehicles 
and many of these systems are built at or above grade 
with provisions for both platform and street level 
loading. Automated controls are available. However, 
there are few systems in operation at this time. 

While operating and capital costs are high when com­
pared to other medium volume systems, the reduced 
structural costs and flexibility Qf operation results 
In a much less expensive system than the conventional 
high-volume rail lines. During the pa~t year, the 
City of San Francisco and Boston have developed a 
joint bldded proposal to have the same light rail 
rapid transit car built for use In each City. Such 
joint bid proposals can reduce the capital cost for 
transit equipment. 

-ss-



MODE ANALYSIS SUMMARY 
PERFORMANCE STANDARDS OPERATIONAL SYSTEM CHARACTERISTICS 

SYSTEM CLASSIFICATIONS MAXIMUM FLEXIBILITY: 
ACCELERATION DECELERATION ~~EAK 

DEGREE : SWITCHING SAFETY A 0 W PROPULSION 
SPEED AUTOMATION 

HIGH VOLUME MASS TRANSIT 
(CAPACITY OVER 20, 000 PASSENGERS 

PER I-O.JR PER DIRECTION) 4 4 3 4 

STEEL ON STEEL 80 MPH 3.0 MPHPS 3. 0 MPHPS GOOD FULLY RELIABLE GOOD 27 1 ELECTRIC 

4 4 4 " 
RUBBER TIRE 50 MPH 3.2 MPHPS 3. 2 MPHPS GOOD FULLY UNTESTED GOOD 231411 ELECTRIC 

6 6 6 6 LINEAR 

MAGNETIC SUPPORT 100 MPH 3.0 MPHPS 3.0 MPHPS POOR FULLY UNTESTED GOOD 20' 
INDLICTION 
MOTOR 

MEDIUM VOLUME MASS TRANSIT 
(CAPACITY 6 , 000-20,000 PASSENGERS 

PER HaJA PER DIRECTION) I 3 3 

STEEL ON STEEL 80 MPH 3. 0 MPHPS 3. 0 MPHPS GOOD PARTIAL RELIABLE GOOD ELECTRIC 

8 8 8 DEVELOP- 8 

RUBBER TIRE 70 MPH 2 .0 MPHPS 2 . 0 MPHPS GOOD FLLLY MENTAL FAIR 28 1 6' ELECTRIC 

4 4 4 DEVELOP- 4 

MONORAIL 50 MPH 2.5 MPHPS 3.0 MPHPS FAIR PARTIAL MENTAL FAIR 27 1 ELECTRIC 

2 3 3 3 

BUSWAYS 65 MPH 2.0 MPHPS 3.0 MPHPS GOOD NONE N/A FAIR 421 DIESEL 

5 5 5 5 LINEAR 

MAGNETIC SUPPORT 65 MPH 3. 0 MPHPS 3.0 MPHPS GOOD FULLY UNTESTED GOOD 14 1 
INDUCTION 
MOTOR 

LOW \OLUME MASS TRANSIT 
(CAPACITY UP TO 6,000 PASSENGERS 

PEA HOUR PER DIRECTION ) 
10 10 10 10 

LIMITED TRAMUNE 50 MPH 3 . 0 MPHPS 3 . 0 MPHPS GOOD NONE RELIABLE GOOD 24 1 ELECTRIC 

2 3 3 

LIMITED BUSWAYS 65 MPH 2.0 MPHPS 3 . 0 MPHPS GOOD NONE N/A FAIR 24 1 DIESEL 

8 8 

RUBBER TIRE 30MPH NDA NDA GOOD FLLLY RELIABLE GOOD 24 1 ELECTRIC 

12 DEVELOP- 12 LINEAR 

20-40 MPH NDA 16 1 6" 
INDUCTION 

AIR CUSHION NDA GOOD FULLY MENTAL GOOD MOTOR 



VEHICLE CHARACTERISTICS COSTS TECHNICAL ILLUSTRATIVE 
VEHICLE DIMENSIO~~ MAXIMUM VEHICLE RIDING LOADING NOISE AIR OPERATION CAPITAL 

FEASIBILITY EXAMPLES REFERENCES 
HEIGHT !WIDTH I LENG GRADE ClUALITY CONVENIENCE FOLLUTlON FOLLUTlON COSTS COSTS 

I. Columbia Transit Program: Phase I F ina I Report Concept 

9 9 9 12 9 BARTO Formulation, April, 1970, p. p. (1-6) 

10'6 11 10' 6" 751 10% 72 SEATED GOOD GOOD MEDIUM LOW HIGH HIGH DEMONSTRATED TClfO'ITO. 
NEW YORK 2. Smith, Wilbur, and Associates, Urban Transportation Concepts 

11 11 11 11 11 2 MONTREAL Center City Transportation Project, September, 1970 p . p. 187 to 190. 

12 1 o'' 8' 3" 56' 6 . 3% 40 SEATED GOOD GOOD MEDIUM LOW HIGH HIGH DEMONSTRATED 
PARIS 
MEXICO CITY 3. TEl , Consulting Engineer, Incorporated, Niagara Frontier Mass Transit 

6 6 6 6 6 
TRANS RAPID Study , Buffalo-Amherst Corridor Feasibility: Analysis of Transit 

12 1 111 9 10 11 120 1 15% 144 SEATED GOOD GOOD VERY LOW LOW NDA VERY HIGH POOTOTYPE (GERMANY) Modes, March, 1971. 

~- Simpson & Curtin, Transit Equipment, I nterm Report 5, Dade County 

Department of Traffic and Transportation, Apri 1, 1971. 

4 4 4 
FRANKFURT, 5. Krauu~affei , Transurban 

NDA 81 aw 72' NDA 64 SEATED GOOD GOOO MEDIUM LON HIGH HIGH DEMONSTRATED DUSSELOORF 
6. Drauss-Maffei, Transrapid, 

8 8 8 8 8 2 WESTINGiOJSE. 

10 101 a• au 30 16 11 10% 28 SEATED GOOD GOOD MEDIUM LON MEDIUM MEDIUM BEING TESTED 
FORO. WASCO 7. Bay Area Rapid Transit District, Special Report to Bondholders, 
OASHAVEYOR September, 1972, p.p. 6-12. 

1 1 1 1 SEATTLE 

14 10 11 10 • au 601 Qll NDA 62 SEATED GOOO FAIR MEDIUM UDW HIGH HIGH DEMONSTRATED 
DISNEYLAND 8. Westinghouse Corporation, Response Fro1n CFP Ectuipment Inventory 
TOKYO Questionnaire . 

4 4 4 4 SAN BERNANDINO 

10 10 11 a• 6 11 40 10 11 NDA 53 SEATED FAIR POOR HIGH HIGH VERY HIGH HIGH DEMONSTRATED 
BUSWAY 9. Rohr Corporation, Response from CFP Equipment Inventory Questionaire. 
SHIRLEY HWY. 

5 5 5 TRANSURBAN IO. Schl indler, ltd, Response form CFP Equipment Inventory Questionai re. 

1018 11 s• 1o 11 15% NO~ GOOD GOOD VERY UDW LON NDA MEDIUM BEING TESTED TACT SYSTEM 
( C?ffiMANY) II. Montreal Transportation Commiuion , The Montreal Metro. 

12. Transportation Technology Incorporated, Manufacturers Equipment 

Publication, 1970. 
10 10 10 1U 10 GENEVA, 

10 1 6 11 9' 461611 10% 46 SEATED GOOD POOR MEDIUM LOW HIGH MEDIUM DEMONSTRATED 
OOTTERDAM 
TOOONlD 

4 . 4 4 4 2 

10 10 11 8' 6'' 401 au NDA 53 SEATED fio\IR POOR HIGH HIGH VERY HIGH LOW DEMONSTRATED 
HARRISBlro. 
PA. 

8 8 8 8 

10 1 611 8101 201 10 11 NDA 14 SEATED GOOD GOOD LON LON NDA MEDIUM DE~RATED WESTINGHOUSE 

TRANSPORTATlON 
81 111 7181' 141 211 NDA 10 SEATED GOOD GOOD VERY LOW LOW NDA MEDIUM DEMONSTRATED TECHI'O.OGY 

Fig. V-2 



Rubber Tire- In an attempt to overcome the high capital 
and operating costs of rail rapid transit, the medium 
volume rubber tire vehicle was developed. Thus far, 
these systems have only been able to attain capacities 
high enough to deem them medium volume systems. Costs 
are reduced by the use of light-weight unmanned ve­
hicles, operating either singly or In trains en exclu­
sive rights-of-way. The right-of-way can be either 
above, below, or at grade. Suspension Is achieved by 
rubber-tire tracks moving over concrete and steel sur­
faces. Steering of the vehicle Is controlled by main 
guide wheels located on either side at the front of 
the vehicle. The probability of an accident is reduced 
by the elimination of human error and quicker reaction 
time afforded by computer control. Ride quality Is 
simi lar to that experienced with high volume systems. 

Several manufacturers such as Ford, Westinghouse, 
Vought Aeronautics, WABCO and Dashaveyor have built 
equipment of this type. The Westinghouse Skybus is 
presently In operation In Pittsburg and the Tampa and 
Seattle Airports. Other manufacturers expect to have 
their systems In revenue service In the near future. 

Monorail -There are two basic types of monorail sys­
tems, I.e., the Alweg Monorail Is typical of the sup~ -
ported monorail which runs on a large rectangular 
normally elevated concrete beam. Support and traction 
are provided by rubber tires which are mounted ' horiz­
ontally and run on the side of the beam. Flexibility 
of seating arrangements Is limited due to the Intrusion 
of the wheel housings Into the car interior. The Alweg 
System has been used In a number of 11amusement park11 
(Disneyworld) applications, and two full-scale com­
mercial applications- In Seattle, Washington and Tokoyo, 
Japan. Beth of these systems were built to serve special 
sltuatlc!ms, which differ significantly from n0rmal urban 
transit service. Neither system was built with multiple 
station stops, however, a limited stop was later added 
to the Tokoyo system. 

• 

The second type of monorail ts the suspended system 
of which the Safege is a prime example. In this sys­
tem rubber tires run along two closely spaced 11ratls11 
mounted Inside a precast concrete beam. There are 
four large rubber tires per truck for support plus 
four smaller tires to provide guidance. There are no 
systems of this type In revenue service. However, a 
test track near Orleans, France has been In operation 
for over nine years. 

Busways - During the past few years, considerable 
attention has been devoted to the Idea of using buses 
to perform the same function as rapid transit trains. 
Several:cltles including WashlngtGn, D. C. (Shirley 
Highway), Atlanta (MARTA) and Los Angeles (San Ber­
nardino Busway) proposed or actually have buses opera­
ting on their own rights-of-way. Generally, these 
systems use a standard 51 passenger, two door, delsel 
bus, operating In a combination of aerial structures, 
surface, and sometimes subsurface rights-of-way. 

Acceleration and deceleration rates under favorable 
weather conditions tend to be teo low for optimum 
rapid transit operations, and during Inclement 
weather are even lower. This factor makes It diffi­
cult to maintain close headways at safe stopping 
distances. There Is presently no proven method of 
automating bus operations, thus the safety of the 
system is dependent on each driver. Generally 11en­
street11 lGading is used without platforms Increasing 
delays and door-to-dGGr travel times. 

One particularly Important consideration of busway 
usage Is their right-of-way needs. For an exclusive 
busway, a total of 42 feet is required for two way 
operations. This Includes two 12 foot running lanes 
with a center 12 fGot emergency lane, plus an addi­
tional three foot walkway on each side. The emer­
gency lane Is necessary to tempGrarlly store disabled 
buses, provide separation between two buses approach­
Ing each other from opposite directions and to provide 
a detour area while repairs are being made to the run-
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ning surface. The safety walk is necessary to provide 
a means for passengers of a disa~led bus to reach the 
next station safely or transfer to another bus. Fur­
ther problems are encountered with the step loading 
necessary on ~uses and narrow aisle space making mobi­
lity for the handicapped and disabled very difficult. 
Air and noise pollution are serious drawbacks to the 
deisel engine. Capital costs for busways are high 
due to the necessity for building wide rights-of-way 
with expensive structures. The operations costs for the 
busway system are the highest of any mode analyzed. 
This is chiefly due to the necessity for an operator 
with each vehicle, the high maintenance and increasing 
fuel costs. 

Magnetic Support - The higher construction and opera­
ting costs required for a h!gh volume magnetic support 
system have led to the development of a smaller version. 
Basically, the two systems are much the same in concept 
with suspension and linear movement provided by a sys­
tem of powerful e.letn:>magnets, rapidly changing polarity 
and creating 11ft and thrust, Vehicles can be operated 
independently or linked together In a train. Once 
coupled, vehicles can ~e separated at switches without 
stopping. Changes in direction are controlled by magnets 
which can be actuated from the central control facility 
or from within the vehicle. The switch is independent 
of weather c0nditions and has no moving parts. 

0ne medium volume magnetic support system which is pre­
sently undergoing testing in Germany is the Transurban 
TACT system manufactured by Krauss-Maffael in Munich . 
Preliminary marketing of the equipment i s presently 
underway in this country and in Europe . The province 
of 0ntario recently selected Krauss-Maffael to develop 
a test facility under revenue service in Toronto. A 
particularly attractive aspect of this system is that 
only 14 feet of ri.ght-of-way are required for a two 
directional operation . This is the narrowest rlght-ef­
way required by any of the alternative systems under 
consideratien . Also the absence of any meving parts 

teuching the guideway and the quiet linear induction 
motor make this a practically noiseless means of trans­
port. As with ether electrically pewered systems there 
is no air pellution at the vehicle. 

Capital and operating costs are as difficult te pin­
point with this system as they are with the larger 
magnetic support system. However, manufacturers cest 
projections appear to be in line with many other medi­
um volume systems. 

Low Volume Mass Transit - In many smaller cities where 
even lower patronage demands exits or in large cities 
where there is need for collection and distributien 
fer a large rapid transit system, equipment with much 
lewer capacities can be utilized. Capital cests which 
generally relate directly to system capacities are 
somewhat lower with low volume systems. This is due 
in part to the need for fewer structures and simple 
construction techniques in building for lighter loads. 
In many cases the transit vehicles can operate ever 
existing rights-of-way In an aerial guideway often 
mingling with traffic on city streets or over tracks 
in street medians. 

ever the past several years new technelogy has gen­
erated a completely new breed of low volume systems, 
personal rapid transit systems (PRT). Frequently 
used over short distances, these systems employ small 
vehicles capable of moving small numbers of passengers. 
They provide very short travel times through the use 
of computer controlled vehicles eperating at very 
close headways . There is much literature available on 
these new systems, and also a wide variety of equipment 
being developed with some in revenue service. 

Limited Tramline- Tramlines have found much wider 
acceptance In Europe than in this count ry. Most Euro­
pean cit ies with transit fac i lit ies have employed 
tramline equipment in one form or other . Line hauls 
as well as collect ion and dist ri bution can be performed 
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with tram equipment. Geneva, Switzerland, Rotterdam, 
Hamburg, Munich, and Toronto all use tramlines. 
Limited traml lnes are primarily used for collection 
and distribution functions complementing higher volume 
line haul transit equipment. 

Trams are essentially light volume steel wheel-steel 
rail vehicles. They may operate with only one vehicle 
or be linked together In articulated fashion to carry 
more passengers . Propulsion is generally provided by 
electric motors which take their power from overhead 
wires. 0perations are usually carried out In city 
streets or in the street medians. Trams are frequently 
requlrecd to observe the same traffic regulations as 
automobile traffic and thus its abi1oty to offer favor­
able time savings when compared with the automobile is 
restricted. Loading is done from the curb or street 
with steps providing ingress and egress. Boarding is 
very difficult for the elderly and handicapped. Noise 
levels greater than the auto are created by the tram~ 
but since electric power is used there is no air pollu­
tion by the vehicle. 

The reliability of this vehicle and vast experience 
with its technology make maintenance on the system 
relatively inexpensive. However, the need for an 
operator with each vehicle plus in-street operations 
usually make it relatively expensove to operate and 
cumbersome for other street traffic. Capital costs 
are somewhat lower because of the time tested con­
struction techniques and less expensove materials 
involved. 

Limited Busways - The most widely used form of tran­
sit in the United States is the public bus. Because 
of the inherent advantages of travelling over the 
existing street system and no need for construction of 
special guideways, buses were acquired by many cities 
as a solution to their trans i t needs . However, In­
creasing automob i le congestion, prevalent in most 
American cities, has made it impossible for buses to 

operate in their most efficient manner. In an effort 
to make bus operation more effective many operational 
improvements have been tried. 

The limited busway system is much the same as conven­
tional bus systems operating en public streets. How­
ever, in areas of greatest congestion a private right­
ef-way is provided. Generally, the greatest possible 
advantage is taken of existing structures or streets . 
In same cities such as Houston, Texas and Harrisburg, 
Pennsylvania, one lane of an existing street is closed 
in the downtown area. Buses can then freely move ahead 
of traffic and C>ffer some travel time savings. Once 
outside the congested area the exclusive bus l~ne is 
removed and buses flew with other traffic. In other 
instances separate rights-of-way may be constructed 
for buses, hC>wever, In limited busways only a few such 
facilities are presently in operation. The use of re­
verse direction er contraflew lanes for buses during 
peak hour travel also offers opportunities for improv­
Ing transit service. 

This mode offers the advantage of low capital costs 
and what may appear to be a relat ively simple solution. 
HC>wever, i t is difficult to close a traffic lane or 
street that is already fully utilized by automobiles . 
In many places, such as downtown areas it may be Im­
possible to build the required structure for buses 
only. In addition, a bus lane generates continuous 
pressure upon public officials to reopen the facility 
to autos unless there i s a steady stream of buses 
utilizing the bus lane . The problem ef high operations 
costs is significant with this mode as operators are 
required for each bus. This, combined with the ex­
tremely high fuel and maintenance costs of bus transit 
make the operations of this system one of the most ex­
pensive long term alternates. 

Rubber Tire - Low volume rubber tire transit systems are 
being researched and developed and made available by 
many major manufacturers of transit equipment. Recent 
applications of new technology have allowed large cor­
porations such as WABCO, Rohr, and Westinghouse to de-
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velop new and innovative systems. Typically, they can 
be employed in major activity centers or featured as a 
novel mode of transportation in large tourist attrac­
tions. Vehicles are supported by rubber tires which 
ride atop concrete slabs. Guidance Is achieved in 
several ways, either from horizontal guide wheels 
which press against walls along the guideway or another 
mechanism which gains direction from a center guide 
beam in the middle of the guideway. Electric power 
provides smooth acceleration, deceleration, and ride 
quality as well as a pollution free propulsion system. 
Small cars provide comfortable, attractive transporta­
tion for all passengers. Speeds with this low volume 
system are considerably lower than with the other modes 
evaluated. Computer controls potentially eliminate the 
need for operations personnel and provide efficient, in­
expensive operating costs. 

Air Cushion - The air cushion transit vehicle is sup­
ported by a thin cushion of air, a fraction of an inch 
above its guideway. The system consists of small per­
sonal vehicles which could operate non-stop from origin 
to destination bypassing Intervening stations. The 
vehicles are propelled by jets of air coming from the 
surface of the guideway. 

Support, propulsion, and switching are all accomplished 
by forced air coming from the surface of the guideway 
which is provided by a stationary blower. The vehicle 
itself is completely passive and needs no power or con­
trols of its own. Central computers allow for efficient 
fail-safe operation. Presently, manufacturers such as 
Transportation Technology, Inc. and Uniflow have de­
veloped air cushion systems which lend themselves readily 
to major activity centers or other applications similar 
to those of the low volume rubber tire systems. However, 
further technological and production advances may make 
this type of transportation alternative available for 
inter-urban transit In the future. 

Modes Selected for Testing 

After reviewing all available data on transit modes and 
considering Jacksonville 1 s future growth, the Consultant 

and Planning Board staff selected two prototype modes 
for alternative testing. Both modes fell into the 
medium volume classification i.e., express buses with 
exclusive right-of-way and preferential treatment and 
a fixed-guideway medium volume rapid transit system. 

It was felt that either or a combination of these two 
modes could meet the 1990 mass transportation needs of 
Jacksonville. The purpose of the alternative testing 
phase of the study was to determine which of the pro­
totype modes would best meet these needs based on de­
tailed demand estimates, operating/capital costs, 
environmental impact, community goals and objectives, 
and land use planning objectives. 
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UnlIke many American cities Jacksonville is on the 
threshold of fairly rapid growth with population fore­
cast to nearly double between 1970 and 1990. Because 
of the potential for rapid transit to act as a catalyst 
to help guide and shape the urban form of Jacksonville, 
there is a unique opportunity to exploit the advantages 
of joint land use and transportation development. 

In the face of much higher costs for energy and the 
possibility of scarce supply in the future, transit 
study alternatives were also designed to emphasize the 
development of a plan which: 

1) Would provide a high level of transit service. 

2) 

3) 

4) 

Would include facilities capable of relatively 
high capacities which could be readily increased 
0ver time. 

Would require a relatively low operating cost. 

Would reduce the complete reliance on fossil fuels. 

While alternative tests were designed primarily to 
quantify patronage and revenue, the alternatives were 
also related to environmental and community impacts, 
and capital and operating costs. The objectives of 
the transit alternative testing work element were to: 

1. Determine expected patronage of each alternative 
transit system and, following evaluation, select 
the most desirable from a service and usage stand­
point. 

2. 

3. 

4. 

Test alternate land use plans and the impact on 
traffl c demands. 

Test both high and low levels of transit service 
and the impact on transit patronage. 

Simulate a balanced transportation system by test­
ing alternate expressway and highway networks in 
conjunction with the transit alternatives. 

5. aevelop service standards to achieve a balance 
between operating costs and patronage. 

In achieving these objectives, three alternate transit 
systems were tested. Each test featured alternate land 
use plans, major roadway networks, and transit operat­
ing service standards. The first two (maximum all-bus 
and maximum fixed-guideway) were designed to provide an 
estimate of the range of patronage that could be expect­
ed with high levels of service but distinctly different 
transit technologies. Following the evaluation of these 
two Initial tests and several work sessions with the 
Jacksonville Area Planning Board, a third or final test 
system was developed. 

11Maxlmum A11-Bus 11 Transit Alternative Test I 

A system which represented a vast improvement in the 
present bus system was developed and tested to provide 
an estimate of the heaviest possible patronage an all­
bus system operating at a very high level of service 
could generate. 

Test Assumptions - Since bus systems do not influence 
the future growth and development of an urban area to 
a significant degree, the original JUATS land use plan 
and data were used. The JUATS land use plan generally 
reflects a continuing trend of urban sprawl, thus it 
was considered appropriate for the all-bus alternative. 
It was also assumed that the entire recommended JUATS 
Streets and Highways Plan (See Figure 1-2) would be 
implemented to serve the sprawl type development. 

In addition, It was assumed that the all-bus system 
would operate under high service standards (See Table 
11). As indicated in the Attitude Survey, the majority 
of Jacksonville citizens demand fast and convenient 
transit service. Hence, all local and express buses 
were tested with six minute headways during peak periods 
(7:00 A.M. - 9:00A.M. and 4:00 P.M. - 6:eo P.M.) and 
with fifteen minute headways during off-peak or base 
periods. This represented an extremely high service 
level requiring 710 local buses and 105 express buses 
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or about five and one-half times the present number of 
buses operating during the peak hour. 

A basic fare of $.25 was used for each transit trip and 
all transfers were free. The average travel speed of 
the local buses varied from 9 m.p.h. to 15 m.p.h. with 
an average of 12 m.p.h. The express buses varied be­
tween 24 m.p.h. and 27 m.p.h. and averaged 26 m.p.h. 

System Network - Alternative Test 1 (See Figure VI-I) 
featured an extensive network of express bus routes 
covering 122 miles. The basic function of the buses 
was to provide a fast transit service to and from the 
Jacksonville Downtown Area. Express buses would begin 
in suburban areas and stop only at designated express 
bus and park-and-ride stops. Many of those using the 
express services going downtown would either drive 
their automobile to a bus stop or be driven to a bus 
stop. 

Alternative Test 1 also included the 1973 bus system 
with some extensions and route modifications to re­
flect future growth resulting in over 400 route miles 
of local buses. A major improvement tested was the 
total rerouting of all buses In the downtown area to 
allow better transferring between bus lines, faster 
and more efficient bus operation and improved vehicular 
circulation. The reroutings were developed using the 
Jacksonville Downtown Plan•s 11 transitway11 recommenda­
tion for the Central Business District. 

Capital and Operating Costs - The total estimated 
capital cost In January 1974 dollars for the all-bus 
system alternative ranged between $99,300,000 and 
$122,710,000. (See Table 12). This included direct 
costs of new passenger buses, spare components, serv­
Ice trucks and cars, fare boxes, bus shelters, bus 
stops, communication and control systems, new main­
tenance facilities, and park-and ride facilities. 
Roadway improvements required for preferential 

treatment and exclusive rights-of-way for buses were 
also Included. Indirect costs for engineering, plan­
ning and design, administrative and legal work, and a 
contingency of 15 percent of the total direct costs 
were also included in the estimated capital costs. 

The estimated 1990 -annual operating cost for the all­
bus alternative in January, 1974 constant dollars was 
$30,900,000 (see Table 11), or about seven times the 
present bus system operating cost. The primary reason 
for the high operating expense is the increasing higher 
cost of labor to run the system. 

1990 Patronage and Revenue Estimates - Under the stated 
assumptions the average weekday patronage on the all­
bus system was estimated to be 225,000 passengers. 
(See Table 11) This represented about 7.8 percent 
of all person trips in the JUATS area. More significant 
was the expected number of persons utilizing transit 
services to and from the Jacksonville Downtown Area. 
An estimated 58,800 or 25 percent of all persons travel­
Ing to and from the Downtown would be expected to use 
bus transit if It were convenient and efficient. Over 
39 percent of Downtown workers could be expected to use 
the transit service. The 1990 bus system revenue gener­
ated from fares only ($.25 per passenger and free trans­
fer) is estimated at $15,750,000. Hence, an operating 
annual of $15,150,000 would be required to operate the 
all-bus system if it were operated as tested and fares 
were held at $.25. Some of this would be offset by 
revenue from advertising. 

11Maximum Flxed-Guideway11 Transit Alternative Test 2 

The second alternative transit system tested was a 
fixed-guideway rapid transit system with a supplement­
ary and complementary network of local and feeder buses. 
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Table 11 

GENERAL COMPARISON OF ALTERNATE TESTS 1, 2 and 3 
TRANSIT SYSTEMS FOR 1990 

1. One-Way Route Miles 

Express Bus 
Local and Feeder Bus 
Fixed-Guideway Rapid Transit 

(Construction) 

ALTERNATE TEST 1 
ALL-BUS SYSTEM 

122 
414 

ALTERNATE TEST 2 
FIXED-GUIDEWAY FEEDER 

BUS SYSTEM 

476 
51 

ALTERNATE TEST 3 
FIXED-GUIDEWAY AND 

FEEDER AND EXPRESS BUS SYSTEM 

84 
314 
36 

2. Buses Operating (Weekday) 

(Peak Hour) 710 Local Buses 
105 Express Buses 

570 Feeder Buses 
244 Fixed-Guideway 

215 Feeder Buses 
45 Express Buses 

240 Fixed-Guideway 

3. Average Vehicle Speed 

Local and Feeder Buses 
Express Buses 
Fixed-Guideway 

4. Average Headways (Minutes) 

Bus: Peak Period 

Base Period 

Fixed-Guideway: Peak Period 
Base Period 

12 MPH 
26 MPH 

6 

15 
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16 MPH 

46 MPH 

6 

15 

1.5 
5 

15 MPH 
27 MPH 
33 MPH 

17 Local 
10 Express 
32 Local 
20 Express 

2 
10 



5. 199Q system Patronage 

Weekday 
Annual 

'· 199Q System Operating Costs 
(January, 1974 Constant Dollars) 

Weekday 
Annual 

7. 1990 System Revenue (Fares Only) 
(January, 1974 Constant Dollars) 

Weekday 
Annual 

8. 1990 0pera t i en Subsidy 

Operating Deficit 

Table 11 
(Continued) 

ALTERNATE TEST 1 
ALL-BUS SYSTEM 

225,000 
63,000,000 

$106,60()) 
$30,900,000 

$56,250 
$15,750,000 

$15,150,000 

ALTERNATE TEST 2 
FIXEB-GUIDEWAY FEEDER 

Bus- SYSTEM 

454,00Q 
131,700,00(!) 

$111 '8Q0 
$31,3())0,000 

$113,500 
$31,780,000 

$480,000 
(Gain) 

ALTERNATE TEST 3 
FIXED-GUIDEWAY AND 

FEEDER AND EXPRESS BUS SYSTEM 

205,0())(!) 
59,500,000 

$60,100 
$16,830,000 

$51,250 
$14,875,000 

$1,955,00Q 

NOTE: The 1972 Bus System Covered 340 Reute Miles and Operated 115 Buses Dur ing Peak Perieds with 
Average Headways of 19 Minutes. 
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Table 12 

ALTERNATE 1 - ALL-BUS TRANSIT SYSTEM (1990) 
CAPITAL COST ESTIMATES 

A. DtRECT COSTS 

JANUARY, 1974 DOLLARS 

COST/UNIT 
($ THOUSANDS) 

I • Passenger Buses (D i ese 1 with A/C*) 

II. 

Ill. 

IV. 

v. 
VI. 

VII. 

A. Loca 1 Buses 
B. Express Buses 

Spare Component Units 

Fare BQxes 

Service Trucks 

Servtce Cars 

Garage Equipment 

CQmmunication and Control 

VIII. Bus Shelters 

A. Minor 
B. Major 
C. CBii> 

IX. New Maintenance Facility 

X. 

XI. Park-N-Ride Facilities 

A. Right-of-Way 
B. Construction (Paving, 

Fences, Lights, etc.) 

47 - 50 
55 - 58 

22 - 25 

7 - 8 

12 - 14 

4 - 5 

3-5 - 4.5 
20 - 25 

600 -900 

6,000-7,000 

1.5 - 2 

25/Acre - 35/Acre 
45 - 55 
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UNITS 

615 
115 

55 

730 

22 

22 

340 
28 

1 

2 

2,000 

90 Acres 
90 

TOTAL COST 
($ MILLIONS) 

28.91 - 30.75 
6.33 - 6.67 

1.21 - 1. 38 

0.51 - 0.58 

0.26- 0.11 

0.09- 0.11 

0.20 - 0.30 

0.90 - 1.50 

1.19 - 1.53 
0.56- 0.70 
0.60 - 0.90 

12.00 - 14.00 

3.00 - 4.00 

2.24- 3.16 
4.04 - 4.96 



X II. Roadway Improvements 

Exclusive Lanes 
Access to Park-N-Rlde 
CBD Improvements 
Bridge Toll Improvements 

B. INDIRECT COSTS 

I. 

II. 

II I. 

En9lneerlng, Planning, Design 
and Architecture** 
(8% of Construction) 

Administration and Legal 
(5% of Construction and R.O.W.) 

Contingencies 
(15% Gf Total Direct Cost) 

TOTAL ESTIMATED CAPITAL COSTS 

Table 12 
(Continued) 

COST/UNIT 
($ THOUSANDS UNITS 

TOTAL COST 
($ MILLIONS) 

20.00 - 30.00 

2.98 - 4.04 

1.97 - 2.69 

12.31 - 15.13 

$99.36 -122.71 

* 815 (Needed for Dally Operations) + 75 (Spares) + 40 (Replacements) - 200 (Existing) = 730 (Total Number 
Required) .• 

** CenstructiGn Costs for Items VI liB, VIIIC, IX, XIB and XII (Direct Costs Total = 37.20 - 50.56). 
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The selection of test route alignments and station 
locations was primarily based upon: 

1. Direct service to the Downtown Areas and other 
concentrated employment centers. 

2. Service to other major traffic generators such 
as regional shopping centers~ higher educational 
Institutions, and medical facilities. 

3. Convenient access to residential centers. 

4. Utilization of existing public rights-of-way 
along expressways, highways and railroads. 

5. Potential redevelopment and/or new development. 

6. Service to low Income, elderly, and handicapped 
persons. 

7. Environmental and community impacts. 

8. Urban design considerations. 

System Network- Several alternative test networks were 
developed and analyzed and following work sessions with 
the JAPB the Alternative Test 2 system was developed 
for full computer testing (See Figure Vl-2). It con­
sisted of 51 miles of fixed-guideway with 30 stations 
supplemented by 476 route miles of local and feeder 
buses. 

Test Assumptions - For testing purposes the rapid tran­
sit system was assumed to be of medium-sized, light­
weight techno 1 ogy opera·t i ng on exc 1 us I ve fixed-guideways 
and capable of carrying up to 20,000 passengers in one 
direction tn one hour. The maximum speed assumed was 
60 m.p.h. The rapid transit route headways were every 
three minutes during peak hours. Hence most stations 
Including those In the Downtown area would have a rapid 
transit train arriving every 90 seconds. During off­
peak periods rapid transit route headways were 10 min­
utes. 

The entire local and feeder bus system was tested at 
6 and 15 minute headways during peak and off-peak 
hours, respectively. The required buses during the 
peak hour was 570, or nearly 400 percent more than the 
present bus system. For testing purposes, the present 
bus system routes were substantially modified to re­
flect the fixed-guideway or 11 backbone 11 network. About 
two-thirds of the present bus routes were altered to 
focus direct service to the fixed-guideway stations. 
The remaining bus routes continued to provide addition­
al transit service to the Downtown area. The feeder 
bus system would provide an alternative means of access 
to the high-speed system and would also expand the 
actual service area of the rapid transit system. For 
example, a passenger could transfer from the fixed­
guideway system station to a feeder bus and finish his 
trip two miles from the station. 

As part of the testing procedure, revised land use 
data by traffic analysts zones were developed which 
generally reflected the potential impact of the fixed­
guideway system. The consultants and the Jacksonville 
Area Planning Board used the preliminary 1990 Compre­
hensive Land Use Plan as a general guide to prepare 
this data. The data was prepared for all original JUATS 
traffic analysis zones as well as new zones developed 
for testing purposes. The JUATS area-wide population 
and employment control totals were held constant but 
their distribution was modified to reflect the potential 
impact on development and the updated Land Use Plan. 

In addition, a modified 1990 JUATS Streets and Highway 
network was developed. (See Figure Vl-3). This road­
way network was prepared for testing purposes only and 
was developed under the following broad considerations 
or assumptions: 

1) Conformance with the 1990 Comprehensive Land Use 
Plan prepared by the Jacksonville Area Planning 
Board. 

2) Alternative Test 2 would be implemented. 
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3) Time and financial constraints as well as general 
public debates will postpone seme roadway con­
struction. 

In addition the Jacksonville Area Planning Board staff 
and the JUATS Technical Coerdinating Cemmittee reviewed 
the test roadway networks and appreved it for the test. 

Capital and 0peratin~ Cests - The total estimated capital 
cost in January, 197 constant dollars for the Alterna­
tive Test 2 transit system ranged from $516,000,000 to 
$625,570,000 (see Table 13). This included direct costs 
ef reute and guideway construction, station construction, 
land acquisition, electrification, control and communica­
tien, rapid transit and bus vehicles, yards and shops, 
etc. Indirect costs for engineering, planning, design 
and architecture studies, administration and legal work, 
system testing, and a contingency of 25 percent of the 
system construction was also included. 

The 1990 annual operating cest for the Alternative Test 
2 fixed-guideway and feeder bus system as tested would 
be an estimated $31,300,000 in constant January, 1974 
dollars (see Table 11). About three-quarters of this 
operating' cost weuld be due to the feeder bus system. 

1990 Patronage and Revenue Estimates - The expected 
number of average weekday riders on Alternative Test 
2 ts 454,000 er more than double the all-bus alternative 
(see Table 11). This represented nearly 17 percent of 
all person trips within the JUATS area. One of the 
primary reasons contributing to the greater number 6f 
riders ls the comparatively faster travel speed via 
rapid transit for Alternative Test 2. For example, the 
average rapid transit vehicle speed including dwell 
times er statien stops was 46 m. p. h. Also, the feeder 
buses averaged about 16 m.p.h . largely because most of 
them did not operate wlthin expected congested areas, 
such as the downtown . aue to this faster travel speed 
and overall higher level of service, a higher pro­
portional of non-CBO traffic could be expected to be 
diverted for automobiles to the rapid transit and 
feeder bus· system. 

The number of persons traveling to the Dewntown area 
via transit was significantly higher as well. Nearly 
40 percent of all Downtown area person trips and over 
56 percent of all downtewn area work trips would be 
expected to be via the transit system. 

The 1990 annual revenue from fares only ($.25 per 
passenger and free transfers) is estimated at $~1,786,000 
in January, 1974 constant dollars. 

Final Transit Test Alternative 

Following the evaluation ef the all-bus alternative test 
and the fixed-guideway alternative test results, and dis­
cussions with the JAPB, a third and final test alterna­
tive which combined elements of both Test 1 and 2 was 
develeped. (See Figure Vl-4). It featured 36 miles ef 
fixed-guideway rapid transit, 84 route miles .of express 
buses, and 314 route miles of local - and feeder buses. 
In order to provide more direct service via rapid tran­
sit the number of stations per route mile was increased 
resulting in a total of 34 stations. This, however, re­
sulted in a somewhat slower average vehicle speed . 

Test Assumptiens - Probably' the most significant 'change 
In the testing was the service characteristics to be 
tested. Whereas the previous two tests had atl buses 
operating at 6 and 15 minute headways during peak and 
off-peak hours respectively, the third alternative 
system was tested with 10 and 20 minute headways for 
express buses and 10 to 20 and 20 to 45 minute headways 
for local and feeder buses respectively. The average 
for the latter buses was 17 and 32 minute headways 
during peak and off-peak h0urs, respectively. (See 
Table 11) The rapid transit route headways were also 
changed from 3 and 10 minutes, as tested for Alterna­
tive Test 2, to 4 and 20 minutes during peak and off­
peak periods. Hence, while the Alternative Test 3 
transit network had essentially the same area serv­
iced as Alternat ive Tests 1 and 2, the level of 
service tested was much lower . 
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A. 

Table 13 

ALTERNATE 2 - FIXED-GUIDEWAY TRANSIT SYSTEM (1990) 
CAPITAL COST ESTIMATES 
(JANUARY, l974 DGLLARS) 

COST/UNIT 
~~ THOUSANDS) UNITS 

DIRECT COSTS 

I. Land Acquisition 200 - 300 51 M i 1 es 

II. Route Construction 800 - 900 51 Miles 
(Elevated System) 

Ill. Guideway Construction 2,800 - 3,500 51 Miles 
(Elevated Guideway) 

IV. Stations (Elevated, Including Parking) 1 '500 - 1 '800 3G 

v. Yards and Shaps 

VI. Electrification (Pawer) 600 - 750 51 Miles 

VII. Fixed-Guideway Vehicles 250 - 300 27G 

V Ill. Centra 1 and Communication 

IX. Feeder Bus System 

A. Buses 47 - 50 570 
B. Spare Camponent Units 22 - 25 30 
c. Fare Boxes Q."]- G.8 570 
D. Service Trucks 12 - 14 10 
E. Service Cars 4 - 5 10 
F. Bus Shelters 3-5 - 4.5 250 
G. New Maintenance Facil lty 4,000 - 5,000 2 
H. Bus Stops 1.5 - 2.0 2,000 
I. Control and Cammunication 1.2 - 1.5 570 
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TOTAL COST 
($ MILLIONS) 

10.20 - 15.30 

40.8G - 45~90 

142.80 -178.50 

45.00 - 54.00 

11. 48 - 1 5. 30 

30.6G - 38.25 

67.55 - 81.0G 

40.80 - 45.90 

26.79 - 28.50 
0.66 - 0.70 
G.39 - 0.44 
o. 12 - o. 14 
0.04 - 0.05 
0.88 - 1. 12 
8.00 - 10.00 
3.00 - 4.00 
0.70- o.a5 



B. I NO I RECT COSTS 

I. 

II. 

Ill. 

IV. 

Engineering, Planning and Design 
Architecture {9% of Construction) 

Administration and Legal {10% of 
Construction and R.O.W.) 

System Testing {3% of Construction 
and R.O.W.) 

Contingencies {25% of Construction) 

TOTAL ESTIMATED CAPITAL COSTS 

Table 13 
{Continued) 

COST/UNIT 
{$ THOUSANDS) 
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UNITS 
TOTAL COST 

{$ MILLIONS) 

16.52 - 20.20 

18.36 - 22.44 

5.51 - 6.73 

45.90 - 56.10 

$516.10 -625.42 
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Table 14 

ALTERNATE 3 - FIXEa-GUIDEWAY TRANSIT SYSTEM (1990) 
CAPITAL COST ESTIMATES 
(JANUARY, 1974 aOLLARS) 

COST/UNLT 
UNITS 

1!)1 RECT COSTS 
($ THOUSANDS~ 

I . Land Acquisition 200 - 300 36 Miles 

II. Route Construction (Elevated System) 800 - 900 36 M 11 es 

Ill. Guideway Construction 2,800 - 3,500 36 M lles 

IV. Stations (Elevated, Including Parking) 1,300- 1 '500 34 

v. Yards and Shops 

VI. Electrification (Power) 600 - 750 36 M i 1 es 

VII. Fixed-Guideway Vehicles 150 - 200 240 

V Ill. Control and Communication 

I X. Feeder and Express Bus System 

A. Feeder Buses 47 - 50 215 
B. Express Buses 55 - 58 45 
c. Spare Component Units 22 - 25 17 
ll>. Fare Boxes 0.7 - 0.8 260 
E. Service Trucks 12 - 14 7 
F. Service Cars 4 - 5 7 
G. Bus Shelters 3.5 - 4.5 200 
H. New Maintenance Facility 4,00Q - 5,000 1 
I. Bus Stops 1.5 - 2.0 1,600 
J. Control and Communication 1.2- 1.5 260 

-n-

TOTAL COST 
($ MILLIONS) 

7.20 - 10.80 

28.80 - 32.40 

100.80 -126.00 

44.20 - 51.00 

8.40 - 10.71 

21.60 - 27.00 

36.00 - 48.00 

28.56 - 32.13 

10.10 - 10.75 
2.47 - 2.61 
0.37 - 0.42 
o. 18 - 0.21 
0.08 - o. 10 
0.03 - 0.04 
0.70 - 0.90 
4.00 - s.oo 
2.40 - 3.20 
0. 31 - 0.39 



B. I NO I RECT COSTS 

I. Engineering. Planning, Design and 
Architecture (9% of Construction) 

II. Administration and Legal (10% of 
Construction and R.O.W.) 

Ill. System Testing (3% of Construction 
and R.O.W.) 

IV. Contingencies (25% of Construction) 

TOTAL ESTIMATED CAPITAL COSTS 

Table 14 
(Continued) 

COST/UNIT 
($ THOUSANDS) 
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UNITS 
TOTAL COST 

($ MILLIONS) 

11.66 - llt.26 

13.68 - 16.92 

4. 10 - 5.a8 

32. ~a - 39.60 

$357.80 -437-52 



Revised land use data which reflected new rapid transit 
station locations were prepared by the JAPB. This data 
along with a minor change (see Figure VI-S) in the JUATS 
highway netwerk tested for Alternative 2 were prepared 
for computer input to determine patronage. 

Capital and Operating Costs Estimates - The total esti­
mated capital cost of the Al ternative Test 3 System 
ranged between $357,800,000 to $437,520,000. (See 
Table 14). This Included all direct and indirect cost 
Items used for the Alternative Test 2 estimate. The 
1990 annual operating cost for Alternative Test 3 was 
$16,830,000 which Is about one-half the operating costs 
of either Test 1 or Test 2 (see Table 11). As was the 
case with Test 2, three-quarters of the system•s oper­
ating expense was due to the surface bus operating costs. 

1990 Patronage and Revenue Estimates - Even with the 
significantly lower level of service the fixed-guideway 
transit Alternative Test 3 system could be expected to 
attract 205,000 passengers on an average weekday In 
1990 (see Table 11). This would represent about 7 per­
cent of all person trips made within the Jacksonville 
Urban Area. Most significant is that almost 27 percent 
of all person trips g(i)ing to and from the downtown area, 
or 61,100 person-trips would be via transit under the 
Alternative Test 3 transit system and the level of serv­
ice tested. Nearly 40 percent of downtown workers would 
be expected to use this transit system In 1990. 

Evaluation of Alternative Tests and Conclusion 

The primary considerations In the evaluation of the 
three tested transit alternatives were: 

1. Patronage and revenue verses capital and operating 
costs. 

2. Transit service potential. 

3. Reduction of future highway needs. 

4. Land use development potential. 

5. Downtown area development potential. 

Patronage and Revenue vs Capital and Operating Costs -
Estimates of the total cost of each alternative tran­
sit system tested for a thirty-year period were made. 
To derive these estimates a transit improvement phas­
ing program for each alternate was determined and a 
capital cost established using January, 1974 dollars. 
These costs were then increased to reflect both phase 
of construction and/or Improvement and estimated In­
flationary increases. Construction and right-of-way 
costs were Increased by 10 percent compounded annually 
and rapid transit vehicles, bus vehicles and all other 
costs were Increased 5 percent, 3 percent and 5 per­
cent compounded annually, respectively . 

Table 15 indicates the estimated capital cost for 
each alternative transit test system including vehicle 
replacements and inflationary costs for the 1975-2005 
period. The estimated cost of the all-bus alternative 
is $302,500,000, the 51-mile fixed-guideway and feeder 
bus alternative $1,003,600,000, and the 34-mile fixed­
guideway and express and feeder bus alternative 
$693,300,00(!). 

Utilizing the 1990 patronage, revenue and operating 
cost estimates and the estimated phasing program for 
transit improvements for each alternative test system, 
annual estimates of operating costs and passenger re­
venue were determined for the 1975-2005 period (see 
Table 16). These estimates were made In order to 
compare the three tested alternative transit systems 
fer the thirty-year period and to establish 11order-of­
magnltude11 total costs of each alternative to Jackson­
ville. 

While the all-bus alternative would cost the least as 
far as capital expenditure, the expected higher cost 
of operating an extensive bus system over a long 
period would substantially increase the total cost. 

-79-



Fig. Vl-5 

JACKSONVILLE 
URBAN AREA 
MASS TRANSPORTATION 
STUDY 

• MODIFIED HIGHWAY PLAN 
USED FOR ALTERNATE 
TEST 3 

HIGHWAYS NOT TESTED 

CAMPBEU FOlCWORTH AND PIJGH 

REYN()U)S, SMITH ANDHii..LS 
IMASSOCIA 

Rf OMME\JE-D PLAN 



CAPITAL COSTS 

Direct 

Indirect 

CQntingency 

SUB-TOTAL 
(January, 1974 Dollars)* 

Table 15 

ESTIMATED CAPITAL COST OF TRANSIT ALTERNATIVE TESTS 
1975 - 2005 (DOLLARS IN MILLIONS) 

ALTERNATIVE TEST 2 
ALTERNATIVE TEST 1 FIXED-GUIDEWAY 

ALL-BUS FEEDER BUSES 
(HIGH LEVEL OF SERVICE) (HIGH LEVEL OF SERVICE) 

$ 91.4 $ 475.1 

5.8 44.9 

4.6 26.7 

101.8 546.7 

Additional Vehicles After 1984 90.0 60.0 

Inflationary Costs** 110.7 396.9 

TOTAL $302.5 $1,003.6 

*Estimates based upon assumed development phasing program for each alternative. 

ALTERNATIVE TEST 3 
FIXED-GUIDEWAY 

FEEDER & EXPRESS BUSES 
(LOW LEVEL OF SERVICE) 

$328 . 7 

32.9 

20. 1 

381.7 

36.0 

275.6 

$693.3 

**Construction costs inflated 10%, R/W 10%, rapid transit vehicles 5%, buses 3%, other costs 5%; all 
compounded annually. 
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Costs 

Capital* 

Operation** 

Total Costs 

Passenger Revenue 

Revenue 
(Fares Only)*** 

A. Net Cost 

Table 16 

TOTAL CGST TO JACKSONVILLE 
FOR TRANSIT ALTERNATIVES 

1975 - 2005 
(DOLLARS IN THOUSANDS) 

ALTERNATE TEST 
1 

$ 302,500 

1,865,530 

$2, 168,03(!) 

529,800 

$1,638,230 

ALTERNATE TEST 
2 

$1,003,600 

1 '498, 409 

$2,502,009 

1 '215' 350 

$1,286,659 

Federal and State Share of 
Capital Costs 

Feder a 1 (80%) 

State (10%) 

B. Total Funding Share 

Total Cost of Jacksonville 

242,000 

30,250 

$ 272,250 

$1,365,980 

802,880 

100,360 

$ 903,240 

$ 383,419 
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ALTERNATE TEST 
3 

$ 693,300 

749,601 

$1,442,901 

545,100 

$ 897,801 

554,640 

69,330 

$ 623,970 

$ 273,831 



Table 16 
(Continued) 

* A. Includes replacement of one-third of bus fleet every four (4) years. 
B. January, 1974 Dollars plus inflation rates of 10% f0r construction costs, 10% 

f0r right-Qf-way, 5% f0r rapid transit vehicles and other costs, and 3% for 
bus vehicles compounded annually. 

** January, 1974 operating costs inflated at 5% compounded annually. 

*** 25 cent fare in 1975; increased to 30 cents in 1985, 35 cents in 1990 
and 40 cents in 2000 (fare increases at about 2% compounded annually). 
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The total capital and operating cost for this alter­
native is estimated at $1,638,000,000 for the thirty-
year period. It should be pointed out also that in 
order to maintain the projected patronage levels on 
the all-bus system the relatively high level of serv­
ice (frequent headways) would have to be maintained. 
Hence, if the number of buses were reduced in order to 
decrease the operating cost, there would be a corre­
sponding decrease In ridership and revenue. 

Alternative Test 2 would cost an estimated $1,287,000,000 
during the 1975-2005 periodp or over 20 percent less than 
the all-bus alternate test. It is expected that if this 
extensive transit system were constructed and operated 
at the high level of service (frequent headways) as 
tested, the resultant higher patronage would nearly pay 
for the system's operation in the long run. Thus, the 
primary cost concern for this alternative is the higher 
capital expense. 

The estimated total capital and operating costs for 
Alternative Test 3 would be a little under $900,000,000 
over the thirty-years. Since the number of buses opera­
ting would be reduced the operating cost would be much 
lower than the other alternatives . 

It should be pointed out, however, that the patronage 
would still be about the same as the all-bus alterna­
tive. and the anticipated operating subsidy would be 
substantially less that the all-bus system. Thus, the 
major cost consideration of Alternative Test 3 would 
also be the capital cost. 

Considering the assumptions that the federal government, 
under the UMTA program, and the state, through the De­
partment of Transportation, could contribute 80 percent 
and 10 percent of the transit capital costs, respectively, 
and that there would be no federal or state operating 
subsidy, Alternative Test 3 would result in the least 
total cost to Jacksonville over the 30-year period. The 
average annual cost including Inflationary costs to 
Jacksonville for Test 1, Test 2 and Test 3 Is $45.53 
million, $1.28 million and $0.91 million, respectively. 

Transit Service Potential -Another major consideration 
In determining the most desirable transit system for 
Jacksonville Is the system's potential passenger capa­
city carrying as well as the system's capability of 
providing minimum travel times. The conventional bus 
has the advantage of route flexibility and the potential 
of providing more direct access to trip destinations. 
However, buses which must mix with other vehicular 
traffic and which stop frequently to pick-up or dis­
charge passengers provide relatively slow service. 
Preferential bus treatment can help to increase bus 
travel speeds but only to the downtown area for the 
most part. Even with special treatment express buses 
would still average no higher than between 24 and 27 
m.p.h. 

Buses also have a rather limited capacity to carry 
passengers. If transit demands are not too great 
(less than ,,000 passengers per hour per direction) 
busways could adequately accommodate the demand, 
although the travel speed would be relatively slow 
as mentioned above and passenger comfort may be a 
problem. While the Jacksonville Downtown Plan recom­
mends an exclusive transitway for buses in the CBD 
the actual number of buses utilizing the transitway 
will be limited by the capacity of this roadway to 
handle the buses, the traffic signalization phasing, 
and private vehicle and bus turning movement conflicts. 

It is well recognized that the major concern of most 
people when considering transit service is convenience 
and time. The major advantage of a fixed-guideway 
rapid transit system is its capability of providing 
fast vehicle travel speeds. Station spacing, dwell 
times, acceleration and deceleration rates, and ve­
hicle top speed are the critical variables which 
affect the average travel speed of rapid transit ve­
hicles. For example, the Alternative Test 2 rapid 
transit vehicles averaged 46 m.p.h. largely due to 
the 1.7 mile average station spacing. The one-mile 
spacing of stations in Alternative Test 3 contributed 
to the reduced vehicle travel speed of 33 m.p.h. 
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Another primary advantage of the fixed-guideway rapid 
transit system is its ability to adjust to changing 
transit demands over time to accommodate more or less 
passengers. For instance, the seating and standing 
capacity of the rapid transit vehicle and the number 
of vehicles per train can be readily changed. The 
frequency of rapid transit service (headways} can also 
be adjusted to accommodate a higher or lower passenger 
demand. This capability of increasing the system's 
carrying capacity is particularly important in an 
urban area which Is expected to grow significantly in 
the future. 

Reduction of Future Highway Needs - The recommended 
JUATS Streets and Highways Plan was developed to a 
great degree without any detailed transit planning. 
Although a future transit system was assumed and a 
predetermined percentage of person-trips were assumed 
to use the transit system, the distribution of these 
trips throughout the region did not take into account 
desirable route alignments, stat ion and bus stop loca­
tions and frequency of service. These factors are 
critical in the determination of potential number of 
transit riders and the distribut ion of these transit 
trips within the urban area. 

The patronage estimate for each alternative transit 
test clearly revealed that the greatest potential for 
transit usage are those trips made to and from the 
downtown area and from one area to another area pass­
ing through the Downtown . It is this portion of daily 
traffic which contributes most toward traffic conges­
tion and it is also this traffic demand which trans­
portation planning must direct itself . 

The need for additional streets and highways and im­
provements to existing facilities will continue . 
However, the location of new roadways will be a matter 
of debate and future publ ic opposition to new major 
highways in dense urban areas i s likely to intensify. 
The public hearing process, env ironmental Impact studies, 
and f inanc i ng problems can be expected to greatly delay 

construction of roadways directed at accommodating 
central city mobility demands. 

Part of the evaluation of the alternative transit sys­
tem tests involved an estimate of the average number 
of weekday and peak hour person trips crossing the St. 
Johns River (excluding trips across the Dames Point 
Freeway) which would be diverted by transit in 1990. 
{See Table 17) . The conclusion reached was that all 
of the proposed bridges (21 traffic lanes) in the 
JUATS Streets and Highways Plan would be needed to 
serve the anticipated 1990 traffic demands across the 
St. Johns River with the all-bus transit alternative 
and under the land use assumptions tested. The number 
of person-trips in the peak hour and peak direction was 
44,500 for the all-bus system. About 30 percent or 
13,300 could be diverted to the all-bus system. That 
would mean that approximately 25,000 pr ivate vehicles 
would still be crossing the river during the peak hour 
and peak direction. This would require about 21 traffic 
lanes in one direction for a level of service C. Hence, 
the all-bus system would not be expected to reduce the 
need for all of the proposed bridges in the JUATS high­
way plan. In addition, the number of buses entering 
and leaving the CBD during peak travel hours would 
number almost 1,000. This volume of buses would require 
an extensive network of exclusive right-of-way and pre­
ferential street treatment for buses. 

The Test 2 transit alternative could attract an esti­
mated one-half of the expected peak hour traffic de­
mand crossing the St. Johns River or 20,400 persons. 
There would still be about 17,000 private vehicles 
being used to cross the river in one direction during 
the peak hour. Thus, about 14 bridge traffic lanes in 
one direction across the river would still be required. 

Alternative Test 3 could att ract an estimated one-third 
of the peak hour person tr ip demand crossing the river 
or about 15,000 people . The remain ing pr ivate vehicle 
demand would requ i re 18 t raf f ic lanes In one di rection. 
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TRANSIT SYSTEM TESTED 

Maximum All-Bus Test 1 

Maximum Fixed-Guideway Test 2 

Fixed-Guideway Test 3 

Table 17 

ESTIMATED 1990 PERSON TRIPS ACROSS ST. JOHNS 
RIVER DIVERTED BY ALTERNATIVE TRANSIT TEST SYSTEMS 

TOTAL PERSONS CROSSING 
ST. JOHN'S RIVER DURING PERSONS DIVERTED 

PEAK HOUR IN ONE DIRECTION BY TRANSIT 

44,500 13,300 

41 ,000 20,400 

45,000 15,000 
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BRIDGE TRAFFIC LANES FOR 

VEHICLE TRAFFIC 

21 

14 

18 



Land Use ~evelopment Potential 

One of the principle objectives of this mass trans­
portation study was to Integrate transit and land use 
planning so that the transit system can play a major 
role in guiding future growth and redevelopment. 

Experience in cities with rapid transit show conclu­
sively that an effective rapid transit system can act 
as a catalyst for land development. With proper plan­
ning, better utilization of land~ conservation of the 
natural environment and the reduction of urban sprawl 
can be the direct results of a rapid transit system. 
Furthermore, rapid transit can play a key role In the 
revitalization of older portions of the city which 
must be rebuilt. 

The areas around many of the rapid transit stations 
can be developed as an integrated unit featuring 
multiple-family and commercial uses. Proper planning 
from both private and public sectors of the community 
can result In significant residential and office de­
velopment located within walking distance of rapid 
transit stations. Thus, the system becomes more 
accessible with resulting higher usage. 

Historically, the conventional bus has had very little 
Impact on the determination of land use developments 
and the distribution of growth In urban areas. There 
Is 1 lttle indication that this trend can be altered 
and thus, the future growth of Jacksonville is not 
expected to be effected by bus transit. The one possi­
ble exception could be the short-term growth of the 
~owntown Area which will require greatly improved bus 
service if it is to prosper and expand. 

Conversely, the catalytic effect of rapid transit on 
land development in downtown areas have been evidenced 
in Montreal, Toronto, and San Franc isco, where there has 
been a tremendous residential and commercial develop­
ment adjacent to and within proximity of the modern 
rapid transit stations. 

Downtown Area Development Potential 

The Plan for Downtown Jacksonville (CBD) was formally 
adopted on January 12, 1971 by the Jacksonville City 
Council. The major elements of the plan call for con­
centration of office and retail activities within the 
CBD core area. It is envisioned that the Downtown will 
become not just a place to work, but the place to work, 
entertain and visit. Office towers are already rising, 
hotel and convention facilities are planned, and numer­
ous office, commercial and entertainment facilities are 
in the planning stages. 

Of paramount importance to the Plan is the prov1s1on of 
adequate transportation facilities to serve the future 
travel demands of downtown. It cannot be over empha­
sized how vital mass transit is to the achievement of 
the Plan•s goals and objectives. The potential number 
of private vehicles going Downtown by 1990, for ex­
ample, will be nearly three times the present volume. 
If transit does not divert a substantial share (30 to 
40 percent) of these potential vehicle trips, the Down­
town Area 1 s planned growth most likely will not be 
achieved as potential developments will locate In new 
activity centers elsewhere. 

While it is strongly urged that bus service to the 
urban core be vastly improved in the short-term the 
most effective and ultimate solution is a high-speed, 
high-capacity fixed-guideway rapid transit system. 
With such a facility, the full growth potential of 
the Downtown Area could be attained with much of the 
vast amount of space now consumed by parking lots 
utilized for more productive and beneficial uses. 
More people could conveniently get into the Downtown 
Area because both highway and rapid transit access 
would be provided with a substantial net increase In 
the total Downtown Area transportation system•s capa­
city. 
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Conclusion - The five primary considerations described 
above were the major determinants in the development 
of the recommended transit plan. The basic conclusion 
reached following the final evaluation of the alterna­
tive transit tests was that the long-range transit 
program for Jacksonville must include a medium-capacity, 
light-weight, fixed-guideway rapid transit system. 
This type of transit technology must form the 11 backbone11 

of the total transit system and buses must serve a 
secondary role or feeder function to the high-speed 
rapid transit system. 
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Based upon the results of the alternative test evalua­
tions, work sessions with the Jacksonville Area Plan­
ning Board and the JUATS Technical Coordinating 
Committee, the recommended rapid transit system shown 
in Figure VI 1-1 was determined. The Plan includes 34 
miles of a fixed-guideway rapid transit system with 
33 stations, 65 route miles of express buses and 360 
route miles of feeder buses. Transit vehicles including 
spares number 250 for the rapid transit system and 300 
for the express and feeder bus systems. 

The system is designed to provide a high level of serv­
ice at a relatively high capacity. Emphasis is placed 
upon serving the Downtown Area and major corridor and/or 
centers outside the Downtown Area. It is designed to 
attract a substantial number of persons crossing the 
St. Johns River and those with destinations in high 
density corridors during peak periods of travel. It 
also provides a vast improvement in transit service for 
those persons who rely on public transportation such as 
the poor, elderly, handicapped and those without access 
to a private vehicle. 

It would be premature to recommend a specific rapid 
transit technology at this time. More detailed engi­
neering and design studies will be required after the 
system concept proposed in this study is adopted. 
Furthermore, transit technological advances are cur­
rently being made at a rapid rate and should be given 
detailed consideration just prior to engineering de­
sign. The final hardware and manufacturer should be 
selected on the basis of bids from a specific set of 
engineering specifications. 

The general technology needed for the fixed-guideway 
system is a medium-sized, 1 ight-weight vehicle capable 
of adequately accommodating at least 14,000 passengers 
per hour in one direction and capable of expanding to 
20,000. Thus, the I ight-weight steel-on-steel, rubber 
tired, air cushion or magnetic-levitated systems opera­
ting on fixed-guideways could accommodate the long­
range needs of Jacksonville. Present candidate manu­
facturers include Ford, Westinghouse, WASCO, Transporta-

tion Technology, Dashaveyor, Krauss-Maffei (Transurban) 
and the Boeing Light-Rail Vehicle. 

Recommended Service Standards 

The service levels tested with the alternate transit 
systems provide a means of evaluating the relationship 
of service and patronage i.e. as service increases so 
does ridership. It was apparent from the transit tests 
that the final service standards selected for the re­
commended system must be truly competitive with other 
forms of urban travel in terms of overall travel time, 
costs, comfort, safety, and convenience if the rapid 
transit system is to achieve the patronage necessary 
to achieve its full potential. 

Based on the alternative tests and analysis of exist­
ing operations !n other cities, the recommended tran­
sit service standards were selected and are discussed 
below: 

Headways - Headways of two minutes in peak hours, and 
eight minutes in off-peak hours are recommended for 
the rapid transit system. Both the peak and off-peak 
headways are within the general range of those on exist­
ing and planned rapid transit systems shown in Table 18. 

The recommended headway standard for the express bus 
routes is 10 minutes and 20 minutes during peak and 
off-peak hours, respectively. The headways recommended 
for the feeder buses vary between 8 and 15 mi nutes dur­
ing peak hours and 20 to 30 minutes during off-peak 
periods. 

Station Dwell Times- The station dwell times selected 
for the rapid transit system take into account the 
different requirements for peak and off-peak hours at 
stations. The recommended dwell times are: 
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CITY 

Tekyo 
Chicago 
Beston 
Teronto 
Montreal 
Mexico City 
San Francisco (BART) 
Washington (WMATA) 
LondGn 
Philadelphia 
Cleveland 
New York City 
Buffalo (Buffale Amherst Corridor) 

Table 18 

PEAK AND OFF-PEAK HEADWAYS 
SELECTED RAPID TRANSIT SYSTEMS 

Headways (minutes)(l) 
PEAK 

2. 0 to 5.0 
1.' to 4. 2 

2.0 
2.3 

2. 0 te 5. 0 
3.0 te 3.8 

1.5 
2.0 
2.0 

1. 7 te 2. 7 
2. 5 te 5. 0 
1.5 te 6.0 

2.0 

1 SOURCE: Statistics of Urban Public Transpart by International Unien ef Public Transport, 
B r us s e 1 s , 1 9 68 • 
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OFF-PEAK 

3.0 te 8.0 
3.7 to ].6 
8.0 to 9.0 

3-5 
4.0 te 6.0 
3.8 to 7.7 

15.0 
3.0 to 12.0 
3.0 to 5.0 
8.0 to 10.0 
4.0 to 6.0 

10.0 to 15.0 
7.0 

lf 



Stat ion Type Peak Hours Off-Peak Hours 
(Seconds) (Seconds) 

CBD 20 15 

Urban 20 15 

Suburban 10 lQ 

These stati0n dwell times reflect average conditions. 
Once the system begins operation the actual dwell 
times may vary depending upon patronage demands. 

Vehicle Speed - The recommended maximum speed of the 
rapid transit vehicles Is 65 m.p.h. and 60 m.p.h. for 
the express buses. Both the San FranclscG and Wash­
Ington rapid transit systems now under construction 
have top speeds of 75 m.p.h. The actual average speed 
of the system will vary in relation tG station spacing, 
dwell times, maximum vehicle speed and acceleration 
and deceleration (vehicle performance standards). The 
recommended acceleration and deceleration rate is 3.0 
m.p.h. per second. 

Figure Vll-2 indicates the station to station travel 
times for the recommended rapid transit system. For 
example from Station 7 north of the CBD to Independent 
Square Station 1 the travel time would be 8.9 minutes. 
From the Orange Park Station 19 it would take 17.8 
minutes to reach the Riverfront CBD Station 8. The 
rapid transit travel speed over the entire system 
averages between 42 and 44 m.p.h 

Transit Fares - It Is recommended that an Initial 
fare of 25 cents be charged on the entire rapid transit, 
express and feeder bus systems, with universal free 
transfers to and from all transit vehicles. For ex­
ample, a passenger could use an express bus at the 
basic 25 cent fare and transfer to the rapid transit 
system and a CB~ mini-bus free of charge. The fare 
structure should be reviewed annually after the rapid 
transit system Is operational. 

Parking - To maxtmtze patronage free parking is recom­
mended at suburban stations. No charge should be made 
for short-term parking to discharge or pick up rapid 
transit passengers who are driven to the station by 
others. Since feeder bus service is both difficult and 
expensive to provide In low-density outlying areas con­
venient and free parking must be provided at all sub­
urban stations. 

Fixed-Guideway Rapid Transit and Bus Service Coordination 

The fixed-guideway rapid transit system forms the back­
b0ne of the mass transportation plan. It provides a 
high capacity and fast service that the majority of 
Jacksonville citizens have indicated they will support. 
The high-speed system must also be complemented and 
supplemented by a network of feeder and distributor bus 
systems. Not only would these buses ''feed'' or provide 
access to rapid transit stations, but would also provide 
cross-town and some radial service. Hence, the bus net­
work forms an extension of the rapid transit system and 
substantially Increases its service area . 

The c0ordinatlon of bus feeder systems with fixed-guide­
way routes is critical and should involve: 

1. The elimination of the line-haul p0rtions of exist­
ing bus r0utes whose function Is absorbed by the 
rapid transit system and the rerouting of these 
lines to more effectively serve as feeders to rapid 
transit stations. 

2. 

3. 
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The establishment of new feeder or express bus 
routes in new areas expected to be developed In the 
future. 

The compatibility of feeder and express headways 
with the rapid transit headways. 



Fig. Vll-2 
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Adequate, close-by, and convenient facilities designed 
to involve minimum walking distance and time between 
the bus and the rapid transit platform should be provided 
at all stations served by buses. 

Private Vehicle Access to Rapid Transit 

It is expected that many passengers using the rapid 
transit system will arrive by private vehicle; thus con­
venient park-and-ride facilities are recommended. Ade­
quate and convenient vehicular access will be very 
Important at almost all stations and the design of 
parking facilities, circulation within them and ingress 
and egress must be carefully considered. In addition, 
consideration of the potential 11 kiss-n-ride 11 demand 
or those persons driven to a rapid transit station by 
their wives, husbands, or friends must be made. During 
the preliminary and final engineering and design of the 
rapid transit system all types of inter-modal transfers 
must be extensively investigated and design volumes es­
tablished for each station. 

Rapid Transit Alignment Corridors and Stations 

The recommended 34 mile fixed-guideway rapid transit 
route alignment corridors and stations are shown on 
Figure VI 1-1. The network is composed of four corridors: 
the North Corridor, the Southwest-Riverside Corridor, 
the Southside-Art ington Corridor, and the Southeast 
Corridor. 

North Corridor- This 5.0 mile route begins in the 
south CBD and runs through the core area of downtown 
to the planned Florida Junior College (Downtown Campus). 
Several alternate routes from the CBD northward are 
Indicated on the CBD portion of Figure VI 1-1. The pre­
ferred route is indicated. Continuing north the corri­
dor route generally parallels the southern and western 
edges of Hogan 1 s Creek until connecting into the Univer­
sity Hospital and Medical Center near 8th and Jefferson. 
The corridor then follows 1-95 to the Gateway Shopping 

Center. It then crosses 1-95 and follows the Seaboard 
Coastline Railroad before turning northwestward to the 
last station near Edgewood Avenue and Moncrief Road. 

The North Corridor 1 s basic functions are: 

1) To provide relatively high-speed transit service 
to the Downtown Area. 

2) To interconnect a major retail shopping center, 
a major hospital and medical center, a major edu­
cational center and the regional core area with 
one another. 

3) To provide a high level of service to the low in­
come groups in the area. 

4) To interface with the other rapid transit corri­
dors at a central station in the south CBD area. 

Rapid transit vehicles or trains would shuttle back 
and forth with a directional switch located at each 
end station. 

Stations - Seven stations are recommended along the 
North Corridor with an average spacing of 0.7 miles. 
The general locations beginning in the downtown are: 

Station 1: 

Station 2: 
Station 3: 

Station 4: 
Station 5: 

Station 6: 

Station 7: 

Laura and Water Street (Independent 
Square). 

Laura and Monroe (Hemming Park). 
Pearl Street and Orange (Florida 

Junior College). 
8th and Jefferson (Medical Center). 
Norwood Avenue and 44th Street 

(Gateway Center). 
Moncrief Road and the Seaboard Coast 

Line Railroad (Golfair). 
Edgewood and Moncrief (Forest Hills). 

Stations 1 and 2 are CBD walk-in stations with mini­
bus feeder service while some kiss-n-ride facilities 
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should be provided. Private vehicle access should be 
discouraged. The former station would be incorporated 
with Station 8 to form the central station for the 
total system. Florida Junior College (Station 3) 
should be primarily served by feeder and mini-buses 
and watkins would be encouraged. Private vehicle 
access should be limited. Medical Center (Station 4) 
should be served by many feeder bus routes as well as 
the Express RouteD from the Fort Caroline Area cross­
ing the proposed Fort Caroline Freeway bridge. 

Stations 5, 6, and 7 should be designed to accommodate 
both feeder buses and private vehicles with adequate 
parking. Gateway Center (Station 5) should also be 
served by the Express Bus Route C which serves the 
planned lmeson Industrial Center and the Offshore 
Power Systems employment center on Blount Island. The 
Jacksonville International Airport bus route should 
also serve the Gateway rapid transit station. 

Southwest-Riverside Corridor- Th is 12.0 mile rapid 
transit 1 ink serves the densely populated and rapidly 
growing southwestern areas of Jacksonville . The corri­
dor generally bisects this sub-region and provides a 
viable alternative means of travel . The continuing in­
crease in traffic congestion and delays, due largely to 
1 imited capacity of roadways led to the Southwest­
Riverside Carridar study and recommendation . 

Beginning at the CBD near Laura, Water and Hogan Streets, 
this corridor parallels Water Street, turns south near 
Jefferson and runs between Park Street and Riverside 
Avenue. The route crosses 1-95 at Oak Street, turns 
west at Post Street and parallels College Street to 
Roosevelt Boulevard. Using either the Seaboard Coast-
1 ine Railroad or Roosevelt Boulevard rights-of-way, 
the corridor continues southward to approximately two 
blocks north of San Juan Avenue. Turning west it con­
nects with Blanding Boulevard and continues south along 
Blanding Boulevard to near the 1-295 Expressway. 

The basic functions of the Southwest-Riverside Corridor 
are: 
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1. To provide a viable and efficient alternative 
means of travel to and through this heavily 
traveled area. 

2. To provide equal access to the population of 
this sub-regian. 

3. To reduce the traffic demands placed upon the 
roadways serving the area thus reducing traffic 
congestion, delays and accidents. 

4. To provide a catalytic effect upon specific areas 
with development and redevelopment potential . 

5. To minimize the disruption of established, well­
maintained and desirable residential and com­
mercial establishments due to transportat ion 
facility Improvements. 

6. To provide efficient means of access to the 
rapidly growing residential and commercial de­
velopments taking shape in the southwest Down­
town Area as well as the regional core area. 

Stations - Twelve rapid transit stations are recom­
mended along this corridor with an average station 
spacing of one mile. The general locations begin­
ning in the CBD are: 

Station 8: 
Stat ton 9: 

S ta t ic:m 1 0 : 
Station 11: 

Station 12: 
Stat I on 13: 
Station 14: 
Stat I on 15: 
Stat ion 16: 
Station 17: 
Station 18: 
Stat I on 19: 

Hogan and Water Street (Riverfront) 
Broad and Water Street (Seaboard 

Coastline) 
Magnolia and Jackson Street (Brooklyn) 
Rosselle and Oak Street (Blue Cross-

Blue Shield) 
Post and Margaret Street (Five Points) 
College and Stockton Street (Riverside) 
Plymouth and Nelson (Murray Hill) 
Hamilton and Shirley (Lake Shore) 
Wilson and Blanding Boulevard (Cedar Hills) 
Blanding and 103rd (Wesconnett) 
Blanding and Morse Avenue (Duclay) 
Blanding and 1-295 Expressway (Orange Park) 



The CBD and the Southwest CBD rapid transit stations 
would be basically walk-In type with no parking faci­
lities. Stations 10 and 11 would also have feeder 
bus service. Stations 12 and 13 would be basically 
feeder bus stations with limited parking facilities. 
The remaining six suburban stations weuld be pre­
dominately 11park-and-ride11 and 11klss-and-ride11 

stations with some feeder bus service. The terminal 
station near the 1-295 Expressway sheuld be designed 
and Integrated into a major commerical-efflce-and re­
sidential development proposed in the area. 

The Jacksonville Naval Air Station, the Cecil Field 
Naval Air Station, the Florida Junior College (Cumber­
land Campus), the Roosevelt Mall Shopping Center and 
the Normandy Mall Shopping Center should all be pro­
vided feeder bus transit service to and from the 
fixed-guideway rapid transit system. 

Southside-Arlington Corridor- This 11.5 mile corridor 
Includes 10 stations with an average spacing of 1.15 
miles. Be~lnnlng at the central twin stations In the 
CBD, the corridor extends to the southwest cerner of 
the Government Center, turns seuth to cross the St. 
Johns River and penetrates the Southside CBD. The 
corridor passes over 1-95 near Naldo Avenue, jelns a 
railroad alignment and continues south. It turns 
west near Phillips Highway and Belair Road, passes 
north of the Phillips Plaza and then crosses over 1-95. 
Its general northwestern alignment penetrates the Koger 
Office Park near Center Drive and Beach Boulevard. 
From the vicinity of Art Museum and Wood Avenues the 
corridor crosses ever the Hart Bridge Expressway and 
runs to the general vicinity of Bartram Place and 
University Boulevard. It turns north and follows the 
alignment of University Boulevard to the Arlington Ex­
pressway near Cesery Boulevard. 

The corridor continues toward the east utilizing the 
Art lngton Expressway rights-of-way to Mill Creek where 
it turns slightly northward In order to serve the 
Regency Square Commercial and Office Center. Continu-

ing eastward the corridor terminates near St. Johns 
Bluff Road and Atlantic Boulevard. 

The basic functions of the Southside-Arlington Corri­
dor are: 

1. To substantially reduce vehicular traffic cross­
Ing the St. Johns River during peak periods of 
travel. 

2. To provide an efficient alternative of travel 
to the urbanized area east of the St. Johns River. 

3. To minimize the disruption of desirable residential 
and cemmercial areas which may result from trans­
portation facility improvements. 

4. To provide effective means of access to established 
and rapidly growing major activity centers outside 
of the downtown area. 

5. To substantially alleviate traffic congestion and 
parking requirements in the total downtown area. 

6. To minimize bridge requirements in the mid-·1980 1s 
and beyond. 

Stations - The general locations of the recommended 
ten rapid transit stations along the Southside-Arlington 
Corridor beginning In the CBD are: 

Stat I on 20: Newman and Water Street (Government 
Center) 

Station 21 : Prudential and Bugbee (St. Johns Place) 
Stat ton 22: Atlantic and Perry (San Marco) 
Station 23: Phillips Highway and Belair Road 

(Phillips Plaza) 
Station 24: Beulevard Center Drive and Wood (Koger 

Office Park) 
Station 25: University and Bartram Place (Spring 

Glen) 
Stat ton 26: Cesery and Arlington Expressway (Oak 

Haven) 
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on 

Station 27: 

Station 28: 

Station 29: 

Townsend and Arlington Expressway 
(Arlingwood) 

Regency Square and Gilmore Heights 
Road (Regency) 

St. Johns Bluff and Atlantic Boulevard 
(Sandalwood) 

The Government Center and Southside CBD stations are 
urban-type where only walk-in and feeder bus access is 
encouraged. No parking facilities related to rapid 
transit passengers are recommended. Station 22 Is re­
commended for inclusion in the redevelopment of the 
adjacent areas and both feeder bus and private vehicle 
access are recommended but only a limited number of 
parking spaces should be constructed. Station 23 
should act as a catalyst for redevelopment in addition 
to providing a means of travel to the major shopping 
center. Both feeder bus and long-term parking faci­
lities are recommended at this station. 

The Koger Office Park station should be a walk-in 
feeder bus and 11kiss-n-ride11 station. Only a 1 imited 
amount of long-term parking should be provided. Station 
25 Is recommended to encourage a node of residential and 
commercial land uses in the area. Feeder bus service 
and parking facil itles are recommended. 

The Arlington-West Station 26 should be served primarily 
by feeder buses operating within the North and West por­
tions of the Arlington area. Only a limited number of 
parking spaces should be provided. Station 27 near the 
Oaks Office Park should also be served by feeder buses. 

The Regency Square rapid transit station should be highly 
integrated into the commercial and office uses existing 
and planned for this major activity center. Persons 
arriving via rapid transit should be able to walk con­
veniently to major shopping facilities and office com­
plexes. Access to the station should be provided con­
veniently by feeder buses and possibly by an internal 
system of mini-buses and/or 11peeple-mover system11 • An 
express bus route is recommended to run from the Regency 
station to Blount Island crossing the proposed Dames 
Point Freeway Bridge. 

The suburban station 29 would be principally a park­
and-ride station with some feeder service. Express 
buses from the beaches would provide additional access 
to this terminal station. Persons could take an ex­
press bus to this station and reach any other rapid 
transit station with no more than one additional trans­
fer. 

Southeast Corridor- This 5.5 mile corridor is an addi­
tion to the Southside-Arlington rapid transit corridor 
and includes four stations with a average spacing of 
about 1.4 miles. The corridor generally follows a 
southeastern alignment beginning at the Koger Office 
Park Station 24. After crossing over the Hart Bridge 
Expressway overpass connection near the Little Potts­
burg Creek the corridor parallels the expressway 
rlghtsof-way to near University Boulevard. It turns 
south following the alignment of Beach Boulevard to 
just west of Southside Boulevard. It then turns south 
along Southside Boulevard until it terminates in the 
northeastern quadrant of the J. Turner Butler Express­
way Interchange. 

The primary functions of this corridor are: 

1. To relieve traffic along Beach Boulevard as well 
as total traffic crossing the St. Johns River~ 

2. To provide an effective alternative means of 
travel equally accessible to most persons ex­
pected to be living In the southeaster portions 
of Jacksonville, Jacksonville Beach and southern 
beach areas. 

3. To extend the regional service aspects of the 
total rapid transit system. 

Stations - The general locations of the recommended 
four stations along this corridor are: 

StatiQn 30: 
Station 31: 
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Beach and Huffingham (San Soucl) 
Beach and Parental Home Road (Grove 

Park) 



Station 32: Beach and Southside Boulevard (Southside 
Estates) 

Station 33: Southside and J. Turner Butler Express­
way 

Stations 30 and 31 are recommended to be served by 
feeder buses and should have considerable parking 
facilities. Stations 32 and 33 are recommended to be 
park-and-ride type stations with feeder and express 
bus service. The latter station should be highly in­
tegrated with a planned major commercial-office­
residential development as well. 

Proposed Downtown People-Mover System Interface 

The Jacksonville Downtown People-Mover Study(l) recom­
mended a 2 mile grade-separated, fixed-guideway, auto­
matically controlled, medium-sized transit system. 
This study also stressed that ·~tthout an aggressive 
transit Improvement program resulting in an effective 
surface bus system and some efficient form of re­
gional rapid transit system, the growth of the entire 
downtown area, particularly the CBD, is unlikely to 
reach Its full potentlal 11 • The study further acknow­
ledges that the proposed people-mover system was es­
sentially independent of a regional system. However, 
extensions, additions, and/or modifications to It are 
highly dependent on a regional transit system. 

Until preliminary engineering studies are conducted no 
definite recommendation as to Its Interface with the re­
commended rapid transit system can be made. One made at 
this stage would Indeed be premature. There are, however, 
four basic thoughts concerning the proposed fixed-guide­
way people-mover system In the downtown: 

1 Jacksonville Downtown People-Mover Study, Daniel, Mann, 
Johnson and Mendenhall and Reiff-Fellman & Associates, 
February, 1973. 

1. 

2. 

3. 

4. 
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The initial stage of the recommended fixed-guideway 
rapid transit system could be the proposed people­
mover system route from Water Street north to the 
Florida Junior College with appropriate station site 
and size modifications. 

The people-mover could be a CBD distribution and 
collection system for the regional rapid transit 
system and serve as an extension of this latter 
system. 

The people-mover system would not be necessary 
if the recommended rapid transit system were de­
veloped, and 

The people-mover system could become an extension 
of the all-bus system {Phase 1) until the long­
range rapid transit system is developed. 



Chapter• VIII· Pal1onagc, Opc1aling Co11 and 
Revenue 





Utilizing computerized traffic projection and modal 
splIt techniques, the average weekday patronage on 
the recommended Phase I All-Bus System In 1980 and the 
recommended Phase Ill Rapid Transit System in 1990 was 
determlned.l Land use data by traffic analysis zones, 
prepared by the Jacksonville Area Planning Board, and 
a modified 1990 JUATS Streets and Highways Plan shown 
In Figure VII 1-1 developed by the consultants and 
approved by the JUATS Technical Coordinating Committee 
for testing purposes, were all utilized as Inputs to 
these patronage determinations. The recommended serv­
Ice standards were important factors In determining 
the patronage estimates. Utilizing these patronage 
estimates and related data, passenger revenue and 
operating cost estimates were determined from 1975 
to 1990. 

Recommended Plan Patronage 

The recommended Phase I or All-Bus Transit System is 
expected to attract 93,000 passengers each weekday or 
about 26,970,000 annually In 1980. As shown In Table 
19 the estimated weekday and annual patronage on the 
transit system for each year from 1975 to 1990 reveals 
that the comparatively high speed service provided by 
express buses and the recommended rerouting and pre­
ferential treatment of buses In the downtown Is ex­
pected to at least double current ridership. Patron­
age is estimated to Increase by more than 10 percent 
annually from 1975 to 1980. It should be pointed 
out, however, that these estimates are largely based 
upon an aggressive and effective transit program which 
Includes more frequent and faster service than at pre­
sent, and marketing. 

The projected average weekday patronage on the 1980 ex­
press bus routes Is shown on Figure Vlll-2. Those 
express bus routes providing service across the St. 
Johns River are projected to carry 23,300 passengers 
over the river on an average weekday. The two south­
west express buses combined would carry about 9,140 
passengers entering, leaving or passing through the 
aowntown Area, while the northern express bus routes 

1The Transit Phasing Program Is presented in Chapter x. 

would carry another 7,710. The maximum total two-way 
passenger volume in the CBD for the express buses 
would be 21,770. 

By 1981 when the Phase II transit system or initial 
23.5 miles of the recommended fixed-guideway system 
is operative, total transit ridership is expected to 
total 120,000 persons on an average weekday. This 
would be approximately two and one-half times the 
ridership today. 

During the first year of full operation of the recom­
mended 34-mile rapid transit system (1985) the number 
of transit riders is expected to increase to about 
193,500 each weekday or over 56,000,000 for the year. 
A modest Increase in ridership should continue there­
after. In 1990 256,000 weekday transit trips are 
estimated on the recommended system. The annual pat­
ronage for that year totals 74,260,000 or almost 6 
times the number of transit riders who used the bus 
service In 1974. 

1990 Rapid Transit Corridor Ridership - Figure VI I 1-3 
shows the 1990 estimated passenger volumes along the 
rapid transit corridors. 

North Corridor - Estimated two-way passenger volumes 
between rapid transit stations along this corridor 
range from 20,700 at the northern end to 56,000 in the 
CBD. The number of transit person trips (arrivals and 
departures) at each rapid transit station along this 
route are given below: 

Station 

1 
2 
3 
4 
5 
6 
7 
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TOTAL 

Total Weekday Passenger 
Arrivals and Departures 

44,615 
8,200 

10,725 
18,870 
14,625 
7,940 

20,740 

125' 715 
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Table 19 

ESTIMATED WEEKDAY AND ANNUAL PATRONAGE ON 
RECOMMENDED TRANSIT SYSTEM 

1975 - 1990 

ESTIMATED ESTIMATED ANNUAL 
WEEKDAY PATRONAGE ANNUAL 

YEAR PATRONAGE (1) INCREASE % INCREASE 

Phase I 

Express Bus~ Local Bus 
1975 50,000 (rerouting system) 14~500~000 

1976 55~500 16' 100' 000 1 '600' 000 11.0 

1977 62,300 18,070,000 1 ~ 970., 000 12.2 

1978 . 70,400 20,416,000 2,346,000 13.0 

1979 80,900 23,460~000 3,044,000 14.9 

1980 93,000 26,970,000 3,510,000 15.0 
Phase II 

23.5 miles fixed-guideway rapid 
1981 120,700 transit with express and feeder 35,003,000 8,033,000 29.8 

buses 
1982 145,400 42' 166' 000 7,163,000 20.4 

1983 162,60(j) 47,154,000 4,988,000 11.8 

1984 175,400 50,866,000 3,712,000 7.9 
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YEAR 

1985 

1986 

1987 

1988 

1989 

1990 

{1) a) 
b) 
c) 

TabTe 19 
(Continued) 

ESTIMATED ESTIMATED ANNUAL 
WEEKDAY PATRONAGE 

PATRONAGE ( 1 ) 

Phase Ill 

Recommended Transit Plan 34 miles 
193,50(!) fixed-guideway rapid transit with 56' 115 ,00(!) 

express and feeder buses 
205,00(!) 59,450,009 

215,800 62,582,000 

228,600 66,294,000 

243,400 70,586,000 

256,000 74,240,00(!) 

Estimate based upon recommended transit development phasing program. 
Excludes transfers and charter ridership. 

ANNUAL 
INCREASE 

5,249,000 

3,335,090 

3,132,000 

3,712,000 

4,292,000 

3,654,000 

Saturday transit ridership and Sunday and Holiday ridership is estimated at 40 and 30 
percent of the average weekday ridership, respectively. 
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% INCREASE 

10.3 

5.9 

5.3 

5.9 

6.5 

5.2 



Fig. Vlll-2 
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Southwest-Riverside Corridor - The projected average 
weekday ridership along the corridor ranges from 
18,900 at the southeast to 72,200 in the Southwest 
Downtown area. The total number of arrivals and de­
partures at the stations along this rapid transit 
corridor total 196,900. The total for each station 
is given below: 

Station 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

TOTAL 

Weekday Passenger Arrivals and 
Departures 

63,320 
8,840 
6,210 

10,805 
4,555 

12,700 
21 '57 5 
13' 140 
11 '31 0 
16,280 
9,240 

18,925 

196,900 

Southside-Arlington Corridor - Passenger volumes along 
the route Increase from 14,500 near Regency Square to 
86,100 across the St. Johns River. The total number 
of transit passenger arrivals and departures at the 
rapid transit stations on this corridor are 132,880. 
The number of passengers going to and from each station 
are given below: 

Stat I on 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

TOTAL 

Weekday Passenger Arrivals and 
Departures 

14,740 
14,175 
11 '480 
20' 125 
15,190 
5,210 

14,625 
9,960 

12,920 
14,455 

132,880 

Southeast Corridor - Average 1990 weekday passenger 
rapid transit link volumes increase from 19,500 to 
37,300 just before it joins the Southside-Arlington 
Corridor. Passenger arrivals and departures each 
weekday at the four stations total 45,140. Each 
station•s total is given below: 

Station 

30 
31 
32 
33 

TOTAL 

Weekday Passenger Arrivals 
and Departures 

4,375 
5,805 

15,510 
19,450 

45' 140 

Peak Period Travel - One of the primary assets of the 
rapid transit system is its potential attraction of a 
significant number of persons traveling during peak 
periods. During the peak morning and afternoon rush 
hours, traffic congestion and delays are most severe. 
Hence, since the rapid transit system is capable of 
providing high-speed service, many people will find 
transit more convenient and less costly than driving 
and parking a private vehicle. Workers employed in 
the Downtown area and those traveling long distances 
will be especially attracted to the system. 

As shown in Table 20 the estimated number of 1990 
transit riders by hour for home-base work and all 
other trip purposes is significant in peak hours. 
The total number of person t r ips using all modes of 
travel is indicated as well. Figure VI I 1-4 graphi­
cally Illustrates these estimates. About 10 percent 
or 286,300 of the average 1990 weekday person trips 
are estimated to begin during the 7:00 to 8:00 A.M. 
hour. An estimated 23.3 percent or 66,800 of these 
people would use the recommended transit system as 
their principal mode of travel during this peak period. 
Many will drive or be driven to a park-and-ride station 
initially before riding rapid transit. Of the 125,000 
home-based work person trips beginning during the peak 
morning hour an estimated 38 percent would use transit 
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1990 PERSON TRIPS VIA TRANSIT BY HOUR 
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Table 20 

1990 PERSON TRIPS AND TRANSIT TRIPS BY HOUR 
JUATS URBAN AREA 

PERSON TRIPS TOTAL PERSON TRIPS (ALL MODES)(l) HOME-BASED TRANSIT TRIPS TOTAL 
BY HOUR HOME-BASED OTHER TOTAL WORK ~:; OF ALL OTHER VIA % OF ALL VIA 

BEG INN l!lG WORK VIA TRANSIT MODES TRANSIT MODES TRANSIT 

2:01 - 3:00 2,500 1,000 3,500 
3:01 4:00 2,500 683 3.183 
4:01 - 5:00 3,500 1,000 4,500 
5:01 - 6:00 15,000 5,000 20,000 
6:01 - 7:00 70,000 35,500 105,500 5,500 7.9 2,000 5.6 7,500 
7:01 - 8:00 125,000 161,300 286,300 47,400 37.9 19,400 12.0 66,800 
lJ:Ol - 9:00 70,000 135,200 205,200 18,400 26.3 5,000 3.7 23,400 
9:01 - 10:00 30,000 115,000 145,000 3,000 10.0 7,000 6.1 10,000 

10:01 - 11 :00 5,000 125,000 130,000 400 8.0 6,000 4.8 6,400 
11 :01 - 12:00 6,000 155,000 161,000 300 5.0 5,000 3.2 5,300 
12:01 - 13:00 p.M. 8,000 135,000 143,000 500 6.3 3,000 2.2 3,500 
13:01 - 14:00 10,000 140,000 150,000 900 9.0 2,500 1.8 3,400 
14:01 - 15:00 22,000 220,000 242,000 2,500 11 .4 18,000 8.2 20,500 
15:01 - 16:00 65,000 160,000 225,000 8,300 12.8 7,000 4.4 15,300 
16:01 - 17:00 130,000 150,000 280,000 50,000 38.5 10,000 6.7 60,000 
17:01 - 18:00 70,000 180,000 250,000 18,000 25.7 6,000 3.3 24,000 
18:01 - 19:00 25,000 150,000 175,000 2,000 8.0 3,200 2. 1 5,200 
19:01 - 20:00 13,000 120,000 133,000 1,000 7.7 1, 500 1.3 2,500 
20:01 - 21 :00 8,000 75,000 83,000 500 6.3 1,000 1.3 1 ,sao 
22:01 - 23:00 4,500 30,000 34,500 
23:01 - 24:00 2,568 10,000 12,568 

TOTAL 697,568 2,171,683 2,869,251 158,800 22.8 97.100 4.5 255,900 

1Percentage distribution was based upon JUATS base year data. 

21nformation from the following source was one of the primary sources of information from which to base these estimates: 
An Analysis of Urban Area Travel by Time of Day, Peat, Marwick, Mitchell & Co., January, 1972, prepared for the U. S. 
Department of lransportation. Federal Highway Administration under contract No: FH-11-7519. 
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% OF TOTAL 
PERSON TRIPS ON 

TRANS IT(2) 

7.1 
23.3 
11.4 
6.9 
4.9 
3.3 
2.4 
2.3 
8.5 
6.8 

21.4 
9.6 
3.0 
1.9 
1.8 

8.3 



in 1990. During the 4:00 P.M. to 5:00 P.M. peak hour 
an estimated 21.4 percent of all person trips during 
that hour weuld use some form of transit. 

Of the total 2,869,251 average 1990 weekday person trips 
in the JUATS area about 8.9 percent would patronize the 
recommended transit system. Nearly one out of five 
home-based work trips (22.8 percent) are expected to 
be by transit . 

Person Trips Crossing the St. Johns River - Although 
the St. Johns River is one of the principal natural 
assets of Jacksonville, it presents a major trans­
portation constraint. Each year the number of person 
trips crossing the river Increases placing a greater 
strain upon the present bridges. 

This growing demand must use either the Mathews, 
Fuller Warren, Acosta, Main, Hart or Buckman bridges. 
Few of these trips are made on the bus system today 
and the projected 1980 and 1990 person trip demand 
across the river will be substantially 9reater. A 
significant number of these river cresslngs have been 
estimated for both the recommended 1980 and 1990 
transit systems. 

In 1980 the recommended transit system Is expected to 
divert 33,954 average weekday person trips crossing 
the St. Johns River. Local buses would carry 10,763 
and express buses another 23,191. The number of per­
sons travelling on transit In one direction during 
one peak hour In 1980 is estimated at about 5,000, as 
shown In Figure VII 1-5. About one out of six persons 
Is estimated to use transit to cross the river. 

In 1990 the estimated number of persons crossing the 
St. Johns River on an average weekday on the recom­
mended rapid transit system Is about 90,000. This is 
about two and one-half times the 1980 estimated figure. 
The fixed-guideway system itself Is projected to carry 
more than 86,000 passengers over the river each week­
day and between 13,500 and 14,500 passengers In one 
direction during the peak hour. Hence the total re-

commended transit system Is estimated to reduce the 
potential peak hour one-way demand across the St. 
Johns River by about 15,000 persons. This is about 
35% of the one-way peak hour demand in 1990. 

Downtown Area Transit Trips - The major focus of most 
urban area transit systems is the regional core area 
or central business district. The recommended transit 
plan also emphasizes service to the total Jacksonville 
Downtown Area. There is little doubt that without sub­
stantial Improvements in mass transit services the CBD 
and surrounding downtown area will not approach the de­
velopment potential envisioned In the Plan for Downtown 
Jacksonville. The initial recommended programs of ex­
press bus service, peripheral parking lots served by 
mini-buses, rerouting of the local bus routes downtown, 
and preferential treatment of buses will significantly 
relieve the potential traffic congestion and parking 
problems during the early years of the transit program 
(1975-1981). However, the greatest potential for down­
tewn area growth and prosperity will be realized when 
a high-speed, efficient fixed-guideway rapid transit 
system is fully developed. 

The projected number of person trips te and from the 
Jacksonville Downtown Area each weekday in 1980 is 
200,600. The recommended Phase I transit system is 
expected to be carrying 37,600 or 18.7 percent of 
these trips as shown on Table 21. The 54,000 employees 
estimated In the Dewntown Area by 1980 are expected to 
generate about 95,600 h<i>me-based work trips each week­
day. About 28,500 or 29.8 percent would be via transit. 
Of the 105,000 other home-based person trips and all 
non-home based trips, 9,100 or 8.6 percent are expected 
on transit. 

Thus, the recommended 1980 express and local bus system 
could reduce the number of average weekday vehicles des­
tined for or leaving the Downtown Area by 29,300. 
Seventy-eight (78) percent of these vehicles would have 
been used for dally work trips. An estimated 5,000 of 
these diverted vehicle trips would have been made dur­
ing each morning and afternoon peak hour. 
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1980 Phase I A11-bus System 

1990 Phase II I Recommended 
Transit System 

Table 21 

1980 - 1990 AVERAGE WEEKDAY TOTAL 
PERSON TRIPS AND TRANS1T TRIPS 

(DOWNTOWN AREA) 

HOME-BASED WORK 

TOTAL VIA TRANSiT TOTAL 

95,600 28p500 105,000 

135,000 56,855 89,600 

-11 o-

PERSON TRIPS 

OTHER ALL 

VIA TRANSIT TOTAL VIA TRANSIT 

9' 100 200,600 37,600 

13,800 235,000 70,655 



~NS !T 

500 

655 

In 1990, the average number of person trips to and from 
the Downtown Area is projected to increase to nearly 
235,000 each weekday. More than 70,600 or 30.1 percent 
are projected to use the recommended rapid transit serv­
ice. Forty-two (42) percent or 56,855 home-based work 
trips will be made via transit and 14 percent or 13,800 
of all other trips downtown will be on transit. The 
rapid transit system would potentially divert 55,000 
vehicle trips each weekday going to or from the Down­
town Area. About 15,500 of these diverted vehicle 
trips would have been made during each morning and 
afternoon peak hour. 

Figure VI I 1-6 shows the 1980 and 1990 transit trips 
between the Downtown Area and travel corridor areas. 

Table 22 indicates the estimated number of person and 
transit trips by hour to and from the Downtown Area. 
Of the estimated 37,000 average weekday inbound per­
son trips made during the morning peak in 1990, about 
19,900 or 53.8 percent are estimated to be via the 
transit system, chiefly rapid transit. Nearly three 
out of five workers are anticipated to use transit as 
their principle means of travel to their Downtown Area 
place of employment . 

Reduced CBD Parking aemands - In 1973, the CBD had 
about 12,500 long-term and 2,500 short-term parking 
spaces. Table 23 shows the estimated number of long 
and short-term parking needs for the CBD area in 1980 
and 1990 if the recommended transit programs are imple­
mented. The potential parking needs, if no major transit 
program is implemented, is also given for comparison. 

By 1980 CBD total employment is projected to be 36,800 
or 60 percent higher than the 1973 estimate. The 
potential number of parking spaces without an effective 
transit improvement program is estimated to be about 
22,500 of which 18,000 would be long-term . However, 
the recommended Phase I Bus Transit System is expected 
to reduce th i s CBD parking demand by about 4,000 or 18 
percent . 

By 1990 total employment in the CBD has been forecast 
to reach 48,000 and the estimated parking space demand 

without an effective transit system is estimated at 
32,000 or over double the 1973 CBD parking spaces. 
The recommended rapid transit system, however, would 
reduce this demand by an estimated 10,000 or 31 percent. 
Ninety percent of this reduction would be long-term 
spaces required for CBD employees. 

Operating Cost 

The estimated operating cost for the recommended tran­
sit system from 1975 to 1990 using both January, 1974 
constant dollars and inflationary costs are given in 
Table 22. These were based upon the recommended phas­
ing transit development program. The bus op~r~ting 
costs were calculated using a value of $0.84\lJ per 
local or feeder bus vehicle mile of operation and 
$0.65 per express bus vehicle mile in 1974. To esti­
mate the inflated operating costs for buses a 5 percent 
increase compounded annually was assumed up to 1990. 

The medium-sized, light-weight rapid transit system 
cost of operation was estimated at(~0 . 45 per vehicle 
mile of passenger service in 1974. ) This per mile 
cost was increased by 3 percent compounded annually 
to estimate inflationary increases. 

The operation of the All-Bus Phase I system is expect­
ed to cost $5,666,000 in 1975 to $10,090,000 in 1980, 
including inflation. When the Phase II system begins 
operation the cost of the buses will be slightly less 
initially due to reduced bus vehicle miles of service. 
The estimated total cost of operating and maintaining 
the recommended rapid transit, feeder and express sys-

lThis operating cost was derived from Jacksonville Trans­
portation Authority Actual Costs for 1973. 

2Estlmated operating cost derived from detailed informa­
tion and data developed under the Mass Transportation 
Demonstration Project conducted under contract 602 be­
tween the Port Authority of Allegheny County, Pittsburgh, 
Pennsy lvan ia, and the U. S. Department of Housing and 
Urban Development (P roject No . PA-MTD-2) . 
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Table 22 

1990 PERSON TRIPS VIA TRANSIT BY HOUR 
uOWNTOWN AREA 

PERSONS miPS TOTAL PERSON TRIPS (ALL M~DES)(I) HOME-BASED TOTAL % OF TOTAL BY IIOUR HOME-BASED OTHER TOTAL WORK % OF ALL OTHER % OF ALL VIA PERSON TRIPS ON BEG INN I:JG WORK VIA TRANSIT MODES VIA TRANSIT MODES TRANSIT VIA TRANSIT 

I - 1:00 A.M. 150 200 350 
1 :01 - 2:00 100 225 325 
2:01 - ]:00 200 350 550 
3:01 - 4:00 250 325 575 
4:01 - 5:00 300 400 700 
5:01 - 6:00 I ,000 500 I ,500 
6:01 - 7:00 7,000 1,500 8,500 2,500 35.7 200 13.3 2,700 31.8 7:01 - 8:00 29,000 8,000 37,000 17' 100 59.0 2,800 35.0 19,900 53.8 8:01 - 9:00 14,000 9,500 23,500 6,400 40.0 800 8.4 7,200 30. 7 9:01 - 10:00 4,500 10,100 14,600 I, 100 24.4 650 6.4 I , 750 12.0 10:01 - 11 :00 2,000 10,300 12,300 200 10.0 800 7.8 I , 000 8 .1 11:01 - 12:00 2,000 9,800 II ,800 100 5.0 1,100 11.2 1,200 10.2 12:01 - 13:00 p .11. I ,200 8,500 9,700 100 8.3 700 8.2 Boo 8.2 13:01 - 14:00 2,000 7,000 9,000 300 15.0 500 7 .I 800 8.9 14:01 - 15:00 4,000 7,000 11,000 700 17.5 600 8.6 1 ,300 11.8 15:01 - 16:00 12,000 6,100 18,100 3,000 25.0 800 13.1 3,800 21.0 - 16:01 - 17:00 30,000 10,500 40,500 18,000 60.0 3,100 29.5 21 '100 52.1 17:01 - 18:00 16,200 3,500 19,700 6,000 37.0 800 22. 9 6,800 34.5 18 : 01 - 19:00 6,500 2,800 9,300 950 14.6 500 17.9 1,450 15.6 19 : 01 - 20:00 2,000 1,200 3,200 250 12.5 200 16.7 450 14.1 20:01 - 21:00 400 800 1,200 100 25.0 100 12.5 200 16.7 21 :01 - 22:00 250 400 650 55 22.0 38 9.5 93 14.3 22:01 - 23:00 100 300 400 

23:01 - 24:00 113 221 334 

TOTAL 135,263 99,521 234,784 56,855 42.0 13,788 13.9 70,643 30.1 (Downtown Area) 

(Remainder of JUATS Area) 562,304 2,072,162 2,634,467 101,945 18.1 83,312 4.0 185,257 7.0 

1The principle source was: Jacksonville Downtown People-Mover Stud~. Interim Technical Report Ill (CBD Alternative - Trave l 
Demand Analysis), February, 1973, prepared for the Florida Department of Transportation. 
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Table 23 

ESTIMATED CBD PARKING SPACE NEEDS FOR 1980 and 1990 

Potential Parking Spaces Needed 

Long-Term 
Short-Term 

Parking Needs with Transit Plan System 

Long-Term 
Short-Term 

Reduction of Parking Spaces 

Long-Term 
Short-Term 

Estimated Total Employment 

1973 -
15,000 

12,500 
2,500 

15,000 

12,500 
2,500 

23,000 
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1980 1990 -
22,500 32,000 

18,000 25,500 
4,500 6,500 

18,500 22,000 

14,500 16,500 
4,000 5,500 

4,000 10._000 

3,500 9,000 
500 1,000 

36,800 48,000 



Table 24 

ESTIMATED ANNUAL OPERATING COST 
RECOMMENDED TRANSIT PLAN 

ESTIMATED OPERATING COST (IN 1,00Ci>'s) 

JANUARY 
19Z4 DOLLARS INFLATED DOLLARS 

YEAR BUS RAPID TRANS IT TOTAL BUS ( 1) RAP ID TRANS !T(2) 

1975 $5,37Ci> $ 5,370 $ 5,666 
1976 5,99Ci> 5,990 6,607 
1977 6,53Ci> 6,530 7,549 
1978 6,720 6, 720 8' 174 
1979 7' 180 7' 180 9,170 
1980 7,57Ci> 7,570 10,090 
1981 6,760 $4,800 11 '560 9,510 $ 5,903 
1982 6,950 5' 175 12' 125 10,258 6,561 
1983 7' 130 5,400 12,530 11 '065 7,051 
1984 7,320 5,625 12,945 11 '922 7,577 
1985 7,550 6,750 14,300 12,906 9,346 
1986 7,780 6,900 14,680 13,975 9,836 
1987 7,970 7,025 14,995 14,988 10,335 
1988 8,160 7' 170 15,330 16' 155 10,862 
1989 8,300 7,300 15,600 17,262 11 '390 
1990 8,580 7,450 16,030 18,704 11 '985 

(1) Based upon estimated 5 percent increase in operating costs compounded annually (beginning 1975). 
(2) Based upon estimated 3 percent increase in operating costs compounded annually (beginning 1975). 
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TOTAL 

$ 5,666 
6,607 
7,549 
8' 174 
9' 170 

10,090 
15,413 
16,819 . 
18,116 
19,499 
22,252 
23 '811 
25,323 
27,017 
28,652 
30,689 



tern in 1981 is $15,413,000 with the fixed-guideway 
system accounting for about 38 percent of this cost. 

By 1985 when the recommended 34.0 mile rapid transit 
system Is operating, the estimated cost of operation 
including inflation costs would be $12,906,000 for 
buses and $9,346,000 for rapid transit for a combined 
total of $22,252,000. During 1990 the total cost of 
operation is estimated at $30,689,000 which Is nearly 
double the January, 1974 constant dollar estimate of 
$16,030,000 for 1990. 

Fare Box Revenue 

The expectant revenue generated by the fare box is 
shown in Table 25. Other revenue can also be drived 
from advertising and charter service. Alternate A 
Indicates what the revenue would be if a basic fare of 
$0.25 was charged to each passenger and transfers were 
free. (All 1975-1990 patronage projections were based 
upon this fare assumption . ) This alternate would re­
sult in $6,743,000, $14,029,000 and $18,560,000 in 1980, 
1985 and 1990, respectively. The annual operating sub­
sidy Including inflation costs would be about $4,200,000, 
$5,600,000 and $8,900,000 for each year, respectively. 

Alternate B suggests that If the basic fare was $0.30 
beginning in 1980, increased to $0.35 in 1985 and $0 . 40 
In 1990, the estimated passenger revenue would be 
$8,n9l,OOO, $19,640,000 and $29,696,000, respectively . 
These estimates are based upon the assumption that 
patronage would be the same as with the constant $0.25 
fare. The subsidy required would be significantly lower 
than for Alternative A. In 1980 it would be about 
$2,800,000. The $0.35 cent is expected to meet the 
operating cost In 1985 and the $0.40 fare would produce 
slightly more revenue than operating costs. 

Alternate C suggests a basic fare of $0.30 in 1975, $0.35 
In 1980 and $0.40 in 1990. The resultant passenger re­
venue generated by this basic fare scheme with free 
transfers would be $9,440,000 in 1980. The 1985 - 1990 
revenue estimates would be the same as Alternate B. The 

operating subsidies during the 1975 to 1980 woul d be 
significantly lower for this alternative than either 
other alternative. 

The fare should be as low as poss ible since more 
passengers will patronize transit system. However, 
the cost of operating the services must come f rom re­
venues and subsidies. If there are sufficient f unds 
to subsidize the recommended transit system then the 
fare can be relatively low. However, if operat ing 
subsidy funds are not adequate then increased fares 
would be required to help off-set any operat i ng de­
ficits. 
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YEAR 

1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

( 1 ) 

(2) 

(3) 

Table 25 

ESTIMATED ANNUAL PASSENGER REVENUE 
RECOMMENDED TRANSIT PLAN 

ESTIMATED REVENUE (IN 1,000 1 s OF DOLLARS)(1) 

ALTERNATE A 
25¢ CONSTANT 

FARE 

$ 3,625 
4,025 
4,518 
5, 104 
5,865 
6,743 
8,751 

10,542 
11,789 
12,717 
14,029 
14,863 
15,646 
16,574 
17,647 
18,560 

ALTERNATE B 
INCREMENTAL 

FARE INCREASE 
(2) 

$ 3,625 
4,025 
4,518 
5, 104 
5,865 
8,091 

10,501 
12,650 
14, 146 
15,260 
19,640 
20,808 
21 ,904 
23,203 
24,705 
29,696 

ALTERNATE C 
INCREMENTAL FARE INCREASE 

(3) 

$ 4,350 
4,830 
5,421 
6,125 
7,038 
9,440 

12,251 
14,758 
16,504 
17,803 
19,640 
20,808 
21,904 
23,203 
24,705 
29,696 

Includes fares only and not revenue generated from advertising or charter service; free transfers. 

Fare Increase~ to 30 cents in 198Q; t<i> 35 cents in 1985 and 40 cents in 1990. 

Fare increased to 30 cents in 1975; to 35 cents in 1980 and 40 cents in 1990. 
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Since the primary objective of the transit system is to 
serve people, the system must provide transit service 
from residential areas to major activity centers~ es­
pecially employment concentrations. Both existing and 
planned residential and community activity centers were 
first Identified; subsequently, they were linked or 
connected in a manner designed to minimize negative 
environmental impact. 

In finding the most desirable path to make the linkages, 
Urban Design and Environmental Criteria were developed 
and appl led to alternative rapid transit route corridors. 
This criteria was used by the JAPB in their draft paper 
entitled "Evaluation of Proposed Mass Transtt Corridors 
and Stations Sites" which was very useful in determin­
ing the final corridor and station locations. 

The following criteria were used In selectong and evalu­
ating 1990 transit system corridors and stations: 

Residential Impact 

Major emphasis was placed upon minimizing loss of 
private rights-of-way in residential areas. Considera­
tion was further given to aesthetic features of the 
transit system as well as noise and pollution emanat­
Ing from the vehicles and stations. Another concern 
was placement of stations within easy access from low­
Income residential areas. 

Relocations Due to Right-of-Way Needs - This type of 
Impact could be both positive and negative depending 
on the quality of the residential area. If the line 
removes houses In a blighted neighborhood, the impact 
Is positive (provided good housing can be found else­
where for residents) conversely, relocation of families 
from a well-maintained and established neighborhood Is 
generally undesirable. All opportunities were explored 
to find rights-of-way that would minimize residential 
impact and relocation. 

Noise and Pollution- The environmental Impact due to 
noise and possible air pollution was another basic con­
sideration in residential areas. 

Special Group Users - Low and low-middle income groups 
are largely dependent on mass transportation mainly due 
to low car ownership. Thus some alternative routes and 
stations were selected largely because of this criteria . 

Non-Residential Impact 

Loss of desirable commercial and other non-residential 
activity rights-of-way was also minimized as much as 
feasible. However, one of the major location criteria 
was direct access to major activity centers which were 
largely non-residential. 

Relocation Due to Right-of-Way Needs - The environ­
mental impact on schools, hospitals, Industries, busi­
nesses, recreational establishments and other non­
residential uses that may be removed or infringed upon 
because of transit right-of-way needs was an extremely 
Important criteria in the selection process. 

Activity Centers - Those activity centers selected to 
be directly served by the transit system were care­
fully examined in order to locate stations that would 
be compatible and would benefit the center. 

Compatibility with Current Development Plans and 
Programs 

Integration of the transit system with existing and 
planned development programs was extremely important. 
Many of the plans and/or programs would in fact be 
significantly aided by the system. Hence, where appro­
priate, stations and routes were selected as "catalysts" 
for various plan implementations. 

Development Plans and Programs - Any future transit 
system should conform and compliment cu·rrent and future 
development plans. The system should compliment the 
Downtown Plan, neighborhood development programs, com­
munity renewal programs, urban renewal projects, and 
the 1990 Comprehensive Land Use Plan. 

Public Improvements- The coordination of the transit 
system with major public improvements could minimize 
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objectionable environmental impact and reduce capital 
costs. The opportunity of coordinating transit con­
struction with improvements and/or construction of 
roads, water lines, sewer lines and utilities was 
studied. 

Impact on Community Boundaries and Service Areas -The 
transit corridor impact on schools, shopping and other 
service areas was assessed. Some boundary problems 
may be overcome by the placement of the guideway, i.e., 
elevated, subway, open cut, etc. 

Impact on Surface Traffic - The impact of surface traf­
fic related to street closures and other street modifi­
cations due to the proposed corridors was considered. 
In most cases this did not present a problem because of 
the recommended aerial guideway. 

Engineering Constraints 

One of the basic criteria in any transit study are the 
various natural and man-made constraints which affect 
route and station locations. 

Natural Constraints- This criteria generally evalu­
ated the compatibility of the corridor with soils, 
geology, ground water and topography. 

Man-Made Constraints - Both existing and planned bridges, 
expressways, highways, railroads and utilities were major 
elements in the selection of transit routes and stations. 

Development Potential 

Various areas which are run down and deteriorating as 
well as undeveloped land would be logical sites for 
transit stations. Furthermore, certain route corridors 
could pass through these areas with a minimum of loss 
of desirable activities. Since the transit system can 
be an Important tool in proper and desirable land use 
development, this was one of the major criteria. 

Blighted or Undeveloped Land- One major asset of a 
transit system is the stimulation of new development. 
When locating possible corridors, routes and stations 
In blighted and undeveloped areas were evaluated as 
potential 11growth corridors••. 

Multi-use/Joint eevelopment Potential - Transit stations 
and rights-of-way offer the opportunity for possible 
multi-use and or joint development potential. This 
potential was analyzed and evaluated. 

Aesthetic, Appearance and Environmental Fit 

The guideway should not be a barrier either physically 
or visually. The system should add architectural in­
terest or uniqueness in the community and become a 
strong unifying form in the urban landscape. 

Rapid Transit Corridor Analysis and Selection 

The recommended rapid transit corridors are preliminary 
and will not be precisely determined until preliminary 
and final engineering and design studies are completed. 
However, the recommended routes are the most feasible 
alternatives that can be identified at this point in 
time. 

North Transit Corridor - Four segments of the North 
Corridor were evaluated from an environmental impact 
standpoint. The following is a summary of this analysis: 

Section 1: Central Business District (Station 1) to 
Florida Junior College (Station 3) -The recommended 
route for this link in the system begins near Independ­
ent Square and runs North up Laura Street to a station 
at Hemming Park and continues north to the FJC Campus . 
Other alternative routes analyzed through the Downtown 
area are shown in Figure 20. One alternative is for 
the Laura Street route to swing diagonally to the west 
just north of Beaver Street and connect with Pearl 
Street. A second alternative is to locate Station 1 
at Hogan and Water Street and follow Hogan Street 
northward to the FJC Campus. A third alternative is 
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to locate Station 1 in the Sear 1 s parking lot and con­
tinue north on Pearl Street to a station located just 
west of the FJC Campus. The recommended route is the 
most direct 1 Ink with the FJC Campus and also provides 
a station at the retail center of ~owntown, i.e., Station 
No. 2 at Hemming Park. 

The alternative diagonal route between Laura Street and 
Pearl Street would be difficult to fit into the exist­
Ing development. In addition to the need for purchas­
Ing private property, the operation of the system would 
be much less desirable because of the reverse curve on 
the route. The Hogan Street alternative accomplished 
similar access and service as the recommended Laura 
Street alternative, however, present pedestrian plan­
ning studies show that this location would not be com­
patible with planned pedestrian movements. The Pearl 
Street alternative would have less urban design and 
environmental problems but this route would put the 
system on the outer edge of the CBD and would not be as 
effective In serving the Downtown as It would located 
two or three blocks from the 11heart11 of the CBD. 

Section 2: Florida Junior College (Station 3) to 
University Medical Center (Station 4) -The route re­
commended for this section of the corridor follows the 
edge of Hogan Creek Park up to University Medical Center. 
Other routes would require the purchase of private pro­
perty and result In negative residential impact. The 
fixed-guideway aerial structure would result in a mini­
mal visual or functional Impact on the park and the 
continuous public right-of-way provided by the park 
would minimize private property acquisition. 

Section 3: University Medical Center (Station 4) to 
Gateway Center (Station 5) - The recommended route from 
the Medical Center northward is along the 1-95 right­
of-way running to Gateway Center. The impact of this 
location would be minimal since it uses existing right­
of-way for most of its length. Another alternative 
considered was a route extending due north from the 
Med ical Center to Gateway Center. This is more direct 
but would have these problems: 

1) Bridging at a high elevation over the 20th Street 
Expressway. 

2) Disruption of established residential neighbor­
hoods. 

3) The need for purchasing private property for 
right-of-way. 

Another alternative that was explored included a 
route from the Medical Center up Moncrief Road without 
a link to Gateway Center. The transit system test re­
sults showed a strong demand at the Gateway Center thus 
this alternative was eliminated from further considera­
tion. 

Section 4: Gateway Center (Station 5) to Forest Hills 
(Station 7) - The recommended route for this section of 
the corridor passes over 1-95 and follows the Seaboard 
Coastline Railroad right-of-way west to Moncrief Road 
where Station 6 is located. It then turns northwest 
on Moncrief Road which it follows to Station 7 located 
near Edgewood Avenue. The use of the right-of-way 
along the railroad and Moncrief Road are enough to 
minimize environmental impact and the need to acquire 
additional right-of-way thus other alternatives were 
not Investigated In detail. 

Southwest-Riverside Transit Corridor - The environ­
mental impact analysis considered four basic segments 
of the Southwest-Riverside Corridor. The corridor be­
gins in the CBD and generally bisects southwest Jack­
sonville terminating near 1-295 and Blanding Boule­
vard. 

Section 1: Central Business District (Station 8) to 
the Five Points Center (Station 12) - The recommended 
route for this section of the corridor runs west from 
the Riverfront CBD Station 8 parallel and adjacent to 
Water Street. It turns southwest between Riverside 
and Park Streets and extends to Post Street and Station 
12 near Five Po ints . 
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Additional private right-of-way for the guideway will 
likely be necessary. One alternative to the recom­
mended route, is the jelnt censtruction of the proposed 
Coast Line arive and the fixed-guideway running along 
the edge of the St. Johns River. This alternative, 
however would reduce access to and from the transit 
system. Furthermore, It would present a visual design 
problem by blocking views to the river from adjacent 
property. Other alternatives considered were a route 
extending westward from Riverfront CBD Station 8 through 
the railroad yards and then southward on the Seaboard 
Coastline right-of-way just west of 1-95. This was 
eliminated, hewever, as it did net provide direct serv­
ice to the Southwest Downtown Area nor serve the re­
sidential areas in Riverside. 

Section 2: Five Points Center (Station 12) to Murray 
Hilt (Station 4) -The recommended route parallels 
College Street and Roosevelt Boulevard to Station 14. 
One of the major reasons for this route was the oppqr~ 
tunity to design and build the fixed-guideway together , 
with the proposed roadway improvements on College and 
Park Streets. Their widening make the residential pro­
perty between them less desirable. It may be necessary 

· to acqu·i re one rew of he>mes a 1 ong th t s route to pro­
perly fit the guideway structure Into the urban fabric . 
It was felt that direct service to this area was very 
important and since there were no viable alternatives 
the acquisition of residential property was considered 
justified. 

Section 3: Avondale (Station 14) to Cedar Hills Shop­
ping Center (Station 16) - This route has two valid 
alternatives . Either the raflroad or the Roosevelt 
Boulevard ri~ht-ef-way could be utilized for the section 
running south to Station 15 . From this station there are 
several routes which could be used to connect with the 
Cedar Hills Center . Portions of Blanding Boulevard 
right-of-way, private commercial property and some 
residential property acquis i tions are likely to be 
necessary . 

Section 4: Cedar Hills Shopping Center (Station 16) 
to Orange Park (Station 19) - This route is recom­
mended to follow the right-of-way along Blanding 
Boulevard and end at Station 19 near Blanding and 1-295. 
The impact of this route would be minimal due to the 
large right-of-way and the poor quality strip commercial 
development existing along Blanding Boulevard . An 
optional location to this route is to swing east midway 
between Timuquana Road and Collins Roads and then to 
the Jacksonville Naval Air Station. Both of these latter 
alternatives were eliminated following the patronage test 
results. Another alternative considered was a route 
following the railroad right-of-way along Roosevelt 
Boulevard to the Naval Air Station. However, since the 
population center of the Southwest Jacksonville is west 
of Roosevelt, the recommended corridor route down Bland­
ing would provide better service. 

Southside-Art ington Corridor - This corridor begins in 
the CBD, crosses the St . Johns River and serves the 
northern sections of Southside and runs eastward through 
the southern sections of the Arlington region to near 
St. Johns Bluff Road and Atlantic Boulevard. 

Section 1: Riverfront CBD (Station 8) to Southside 
Downtown (Station 21) - The recommended route for this 
link in the rapid transit network runs West from the 
CBD Station 8 to Station 20 . This route will present 
some difficult engineering and urban design problems 
and the aerial suideway must be integrated with the 
planned northside ramps of the Main Street Bridge. 
From Main Street it turns southward bridging the St. 
Johns River to Station 21 located south of the Gulf 
Life Building•s parking garage . The segment of the 
route between the Government Center and the Southside 
Downtown Area presents a most difficult engineering 
design problem. Frem an urban design and visual impact 
point of view this link In subway section is desirable. 
However, the cost and engineering feasibility of such 
construction must be detailed in subsequent design work. 
The other alternative which will provide the necessary 
service is a route crossing the river just west of the 
one recommended. The three other routes considered are 
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located to the west of the Main Street Bridge, but do 
not serve the Government Center, a major activity node 
requiring direct service. It should be pointed out 
that the recommended route and location of Station 21 
will be extremely important to the recently proposed de­
velopment of St. Johns Place located just south of the 
Gulf Life Center . This planned development should be 
highly integrated with the future rapid transit system. 

Section 2: Southside aowntown {Station 21) to Phillips 
Mall (Station 23) -The recommended route for this sec­
tion of the corridor passes over 1-95 and joins the 
railroad right-of-way continuing southeast then eastward 
to the Phi 11 Ips Ma 11 (Stat I on 23). Because this route 
uses existing railroad right-of-way It will have little 
environmental Impact, and with proper joint development 
of the right-of-way for bike trails and mini-parks it 
may functionally and vlsua11y improve existing conditions. 
Another alternative uses much of the right-of-way along 
Phillips Highway, however, the need for adjusting or re­
locating util itles and possible need for additional 
right-of-way make It less desirable than the route re­
commended. 

Section 3: Phi11 Ips Mall (Station 23) to Spring Glen 
(Station 25) - This section of the corridor begins at 
Philt ips Mall, extends over 1-95 just northwest of 
Emerson and continues to the Koger Office Park just east 
of Beach Boulevard. It passes over the Commodore Point 
Expressway and then northeast to Station 25 located at 
University Boulevard. This sect ion of the recommended 
route has the greatest environmental, economic and social 
impact of any route recommended . There are no desirable 
alternatives . The final location and design of this 
route must minimize the purchase of private property for 
right-of-way, disruption of desirable residences, the 
vi sual impact on the neighborhoods, and the removal of 
trees. 

Section 4: Spring Glen (Station 25) to Oak Haven 
(Station 26) - The recommended route for this section 
of the corridor follows the Unlversity-Cesery Boulevard 
right-of-way to Station 26 located near the Art ington 

Expressway. It may be necessary to purchase additional 
right-of-way required for the guideway but it should be 
minimal. There were no appropriate alternatives to this 
route as it was considered necessary to provide a high 
level of service along the Arlington Expressway to the 

·11Ar 1 i ng ton Community' 1 • 

Section 5: Oak Haven (Station 26) to Sandalwood (Station 
29) -This route follows the south right-of-way of the 
Arlington Expressway until it crosses the expressway west 
of Southside Boulevard and then parallels Regency Square 
Boulevard. From the Regency Center it parallels Atlantic 
Boulevard to Station 29 near St. Johns Bluff Road. Since 
this route min imizes the use of new right-of-way, it pre­
sents no major environmental or urban design problems . 
Certain provate property acquisition may be needed for 
right-of-way between Regency Square and St. Johns Bluff 
Road which must be specified in subsequent engineering 
design. 

The other alternative seriously considered was a route 
running along Atlantic Boulevard to Regency Square. 
This was finally ruled out as service to the Arlington 
Community was of paramount importance. 

Southeast Corridor - Beginning at the Koger Office Park 
this corridor generally follows an easterly alignment 
to Southside Boulevard and Beach Boulevard. It turns 
south and ends near J. Turner Butler and Southside 
Boulevards. 

Section 1: Koger Office Park (Station 24) to Southside 
Estates (Station 32) - The recommended route leaves the 
Koger Office Park Station and passes under an extension 
of the Commodore Point Expressway. It then turns east­
ward until turning southward to join Beach Boulevard. 
Utilizing the Beach Boulevard rights-of-way for most of 
the route, the cerridor centlnues east to a point just 
west of Southside Boulevard . This route presents little 
Impact en the adjacent property. There will be a need 
to purchase some additional right-of-way at each station. 
This acquisition and good joint transit development could 
improve the ~uality of existing development along Beach 
Boulevard. 
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Section 2: Southside Estates (Station 32) to Deerwood 
(Station 33) -The last link In this corridor follows 
the western right-of-way of Southside Boulevard swing­
ing over to the east side just north of J. Turner 
Butler Expressway and then Into the area where a new 
regional commercial center Is planned. This route 
will have very little adverse Impact because of the 
use of existing right-of-way for the guideway structure. 

Impact Development 

It is evident that large scale capital improvement pro­
jects influence and, In many cases, indirectly control 
private investment. This is clearly true of land sur­
rounding major highway Interchanges and land around 
rapid transit stations. (Figure IX-1) 

Transit systems, both planned and in operation, have 
demonstrated that Induced development occurs In areas 
adjacent to stations. There Is dramatic evidence of 
this in Toronto where property values have doubled and 
tripled after the completion of the transit system. 
The ten-year Increase in tax assessment districts con­
tiguous to Toronto's first four and one-half mile rapid 
transit line was 45 percent In the Downtown Districts 
and 107 percent In the remaining districts. In a 
five-year period between 1959 and 1963, 48.5 percent of 
all high-rise apartment development in the City of 
Toronto occurred in the four planning districts which 
the rapid transit 1 ines penetrate. Similarly, 90 percent 
of all office construction In the same period was located 
In three of the four planning districts penetrated by 
transit lines. Thus, during a five-year period, two~ 
thirds of all new development in the City of Toronto was 
placed within a five minute walk from the new rapid tran­
sit 1 lnes. Similarly development opportunities and 
increased real estate values are being created in the 
San Francisco Bay area by the construction of the 
BART rapid transit system. 

The greatest impact on development related directly to 
rapid transit is In the central business district. 
Market Street in San Francisco Is the business spine 
of downtown and the BART system is being constructed 
beneath lt. -Since approval of BART by the voters In 
1962, 500 floors of new office buildings have been or 
are being constructed .alongslde or within walking 
distance of Market Street. The retail district along 
the Market Street Corridor, has also been undergoing 
changes equal to the office building district. De­
partment stores have expanded, remodeled, and purchased 
new sites located within walking distance of the transit 
stations. 

The increase In real estate value is created by two 
basic influences: people and accessibility. The more 
accessible land is the more valuable and rapid transit 
provides a high level of accessibility and In turn gen­
erates activities of high traffic density which can 
easily be accommodated by rapid transit. 

These are just two examples of how rapid transit sys­
tems have Influenced real estate values and In turn 
change the land use and development potential of pro­
perty around transit stations. Through proper planning 
and Implementation the impact on the transit system can 
act as a positive force in shaping development in Jack­
sonville's future. 

Influence on City Form 

The single largest Influence in shaping net enly the 
growth but the physical form of the city Is accessi­
bility. It stimulates land use of high intensity 
which require a high degree of accessibility, i.e., 
high density residential, office, institutional, in­
dustrial, military, educational and retail. These 
activities may be grouped in various combinations 
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around transit stations producing multi-purpose centers. 
Because of the Increased land value and accessibility, 
concentrated medium to high rise building forms will 
take shape around stations. As in Toronto, this leads 
to changes in land use and zoning which in turn lead 
to a new physical form of the City. 

Station Area Development Concepts 

There are three prototype stations recommended In the 
Jacksonville System each of which have a certain de­
velopment potential and impact associated with them. 
A description of these prototype station~ and their 
potential Impact will be useful in guiding future de- , , 
clsions on land use and zoning. The Suburban Station, 
Urban Station,- and Downtown Station are discussed sub­
sequently. 

Suburban Station- This type of station is generally 
located In outlying low density areas near a major 
arterial roadway. Community shopping and services 
could be adjacent to the station and there is potential 
for new townhouse-garden apartment development. Some 
examples of areas where a suburban type station might 
be developed in the Jacksonville system are: Atlantic 
Boulev~rd at St. Johns Bluff Road, Blanding Boulevard 
and- )03rd Street, Beach Boulevard near Southside Boule­
vard, and Moncrief Road at Edgewood Avenue. ·. 
Station Facilities- This type of station is character­
Ized by parking facilities for park-and-ride customers, 
feeder bus drop off, and kiss-and-ride drop off. Be­
cause of the lower land values the parking would be on 
surface, a,nd the station site will range in size from 
3-5 acres ,d~pending on the parking required. 

Development Concept- This type of station will provide 
a devel~pment potential for further concentration of 
apartment units with appropriate commercial, office and 
service facilities. (Figure iX-2, IX-3) 

Urban Station - In a number of locations outside or on 
the edge of downtown, .concentrations of commerclar and 

~ ,\ . ,: ' 

institutional activities have developed or are develop­
ing. These are important commercial and employment 
centers that may be multi-functional such as commercial/ 
office or single function such as medical or educational. 
High density (older) residential development is also 
characteristic of these areas. Examples of such station 
areas are St. Johns Place, University Medical Center, 
Five Points, and the FJC Downtown Campus. 

Station Facilities- This station depends largely on 
walk-In passengers and the feeder bus drop-off. It is 
Important that they have good pedestrian access from 
surrounding neighborhoods. Private vehicle access 
(drop-offs) would be encouraged, however, park-and-ride 
facilities would be minimum. 

' 

Development Concept - The · Impact of the transit station 
will increase accessibility, enhancing additional busi­
ness, institutional, and high density residential de­
velopment. This will also lead to ·greater emplii>yment 
density. (Figure IX-4, IX-5) · 

The specific location of these stations should take 
advantage of renewing older development near the major 
activity center and increase the potential for the 
complete integration between transit, the major com­
merci~l or institutional facilities and the surround­
ing neighborhood. 

Downtown CBD Station - The CBD is today a strong fin­
ancial and employment center. With the completion of 
the Downtown Plan and Its adoption by the City Council 
in 1971, the Downtown Area•s construction activities 
have substantially Increased as evidenced by such new 
structures as Independent Square, Duval Federal, 
Atlantic Bank, First Baptist Church and Cathedral 
Center Housing. There are also a number of projects on 
the boards such as a new riverfront hotel, a multi­
center commercial/office/hotel complex, riverfront plaza 
and parking center, and a major downtown streets improve­
ment program. These developments are directed toward the 
major goals of revitalizing the Downtown, functionally, 
visually and economically. This revitalization must be 
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complemented by vast improvements In access Implicit in 
the recommended Regional Mass Transportation System. 

Station Facilities- The recommended transit plan in­
cludes five stadons in the Downtown CBD. In the final 
design of the system, these stations coul d be aerial or 
subway or some combination. The scope of this study 
does not allow a detailed analysis of which alternative 
(subway or aeria1) is most desirable and economically 
feasible. 

The underground station will have a minimum visual and 
environmental Impact. In additionp Interchange or 
transfers from east-west and north-south lines can be 
accomplished much quicker In a vertical direction 
eliminating the need for two station areas. Howeverp 
some disruption of existing surface activities wilt 
occur during construction due to the cut-and-cover 
technique. The underground alternative also will be 
more costly to construct. 

The construction of aerial stations in the downtown 
offer the advantages of being less expensive to con­
struct with the 9uideway and stations designed to fit 
the environment and become a unifying element In the 
cl ty scape, 

Development Concept - The Downtown station locations 
each offer an opportunity for Innovation urban - design 
solutions. Since the recommended plan offers several 
alternative locations for Downtown stations no proto­
type development concepts were prepared. There are, 
however, several urban design criteria that should be 
considered: 

L 

2. 

If possible Downtown stations should be designed 
as an integral part of buildings, especially new 
structures not as yet developed. 

The station should be within easy walking distance 
(2-3 blocks) of the largest employment centers In 
the CBD. 

3. The design of stations in the public right-of-way 
should be harmonious with the adjacent develop­
ment. 

4. Stations should be located on or adjacent to un­
deve1oped or under developed land to increase Its 
economic value and urban design potential. 

s. Pedestrian access to a station and surrounding 
(2-3 blocks) development must be convenient, com­
fortable and environmentally Interesting. 

6. Strong cooperation between public and private de­
velopment in the final location and design of the 
station is essential. 

Transit Station Design 

The rapid transit station Is a major activity center 
and must accommodate large volumes of people providing 
Interconnections for private vehicles and the feeder 
buses. The transfer time from buses and automobile to 
the rapid transit system must be minimal with little 
congestion and confusion • 

The transit station is also the nucleus around which 
new development should generate. A well designed 
station will assist In the orderly development of the 
adjacent properties in terms of land use and urban 
design. Since the stations In the Jacksonville system 
are generally elevated, It Is important that quality 
architectural des~gn and related landscaping be em­
phasized. 

Station Design -The transit station is divided into 
two basic operation zones; a free zone, and a pay zone, 
with fare collection equipment dividing the two zones. 
(Figure IX-6) 

a. The free zone is the entry plaza outside the build­
ing and that portion of the concourse inside the 
station before the turnstiles. A passenger can 
circulate in this zone as he enters or leaves the 
station. 
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b. Fare collecting equipment, consists of the follow­
ing components~ fare collection booths, fare turn­
stiles, pass gates~ and transfer machines. 

c. The pay zone consists of the remaining concourse 
level and the train platform 1eve1, where the 
passenger can circulate and walt for the train he 
desires. 

It is Important that the station be designed to accom­
modate maximum passenger volumes as any delay In the 
time It takes to walk from the entry to the train Is a 
major factor In passenger usage. It is also extremely 
important that the station complex be attractive and 
pleasant so that the transit passenger will be encour-
aged to use the system regularly. • 

Station Components - The major components of the 
station complex are~ Parking Lots and Busways - Park­
ing lots, busways, and kiss-n-rlde 1anes must be de­
signed to minimize traffic congestion and separate 
public and private vehicles In an orderly manner. The 
barren effect of 1arge parking and circulation areas 
should be avoided by creative planting contrasted with 
paved areas which will enhance the station and also 
define trafflcways and points of access. 

Walkways from the parking lots must maximize separation 
from vehicles. Bus passengers transferring to rapid 
transit should be protected from bad weather by a shelt­
ered area at the entry plaza. 

Entry Plaza- An open area will separate pedestrian 
activity from the bus and parking lot area and the 
station concourse. The plaza will be partially covered 
for weather protection for connecting bus and klss-n­
ride passengers. 

Concourse Level - The station concourse connects the 
entrance with the vertical circulation system to the 
train loading platform. The fare collection equipment 
divides the concourse into a free and pay zone. The 
free zone contains a directional map showing the overall 

transit system and feeder bus connections~ public tele­
phones, change making machines and concessions. The 
fare collection equipment consists of fare collection 
booths, fare turnstiles, pass gates and transfer mac­
hines. The pay zone of the station will have a waiting 
area, directional map (same as above), public toilets, 
and train indicators. 

Vertical Circulation -The circulation between the con­
course level and the platform level should be accomp­
lished by both stairs and escalators, with a small ele­
vator for the handicapped. The escalator should be re­
versible, although normally they will serve the upward 
bound passenger . The number of stairs and escalators 
will be based on volume with a minimum of two stairs 
and one escalator per station. 

Platform Level - The platform provides direct access 
to the transit vehicle. There are two basic platform 
types for a double track station: center platform and 
divided platform. (Figure IX-6) The center platforms 
are preferred because they make more efficient use of 
the vertical circulation elements and the platform 
space itself. The passenger can make his decision as 
to the direction of the train he wants after he reaches 
the platform and not in the concourse where In a rush 
he could take the wrong escalator. It is also helpful 
to eliminate 11cross-over11 or 11under11 the tracks for 
transfer passengers. 

The advantage of the divided platform is it does not 
require the tracks to be curved to get around the plat­
form as in the center platform station. This curve on 
the track can cause some engineering problems and addi­
tional costs depending on the alignment of the tracks 
before and after leaving the station. 

The platform area should be: 

1. Covered to protect passengers from bad weather. 

2. Provide benches for waiting. 
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3. 

4. 

s. 

Well 1 ighted for safety. 

Provide train approach indicators. 

Be constructed of pleasant but durable material 
for minimum upkeep. 

Support Facilities- Each station will have non-public 
spaces for the operation of the system, these include: 
mechanical equipment rooms; electrical equipment rooms; 
maintenance and storage rooms; control and communication 
equipment; attendant's offices; and fare collection vault. 

Module Station ~esign - The design and construction of 
transit stations can be expensive and alternatives 
should be explored to find ways to reduce cost. One 
alternative that should be explored, is possible 
module stations which would be repeated in both ma­
terials and construction methods. The 11flnish 11 of 
each station may present a different look, to complement 
the surrounding environment, but the module design will 
reduce overall construction costs. 

Station Access Facilities 

Rapid transit passengers will arrive and depart from 
the station in four basic ways: 

1. Walk-in. 

2. Feeder Bus. 

3. Park and Ride. 

4. Kiss and Ride. 

Generally, all stations will accomodate walk-in passeng­
ers . Feeder bus and kiss-and-ride facilities will be 
provided In all stations except the CBD and park-and-ride 
facilities will be provided In the outlying suburban 
stations. (Figure IX-6) 

Feeder Bus Requirements - The bus to rapid transit trans­
fer is a critical part in the overall passenger trip time 

and should be accomplished in a quick and easy manner. 
The bus should have the prime access to the station's 
entry plaza. There are two basic types of feeder bus 
facilities, the on-street bus stop at the station and 
the off-street bus facilities. 

On-Street - The on-street bus stop should be considered 
for those stations where the limitations of land re­
sources Is critical, such as around existing high inten­
sity development . The on-street bus stop can in some 
Instances reduce overall travel time for the rider. 

Off-Street - Stations with low feeder bus volume in the 
peak hour, will allow buses to share roadways with park­
ing, kiss-and-ride and park-and-ride traffic. At higher 
volume stations separate bus lanes may be required . The 
bus area must accommodate both unloading (short duration) 
and loading (wafting, longer duration). 

Kiss-n-Ride Facilities- Facilities should be Incorpor­
ated in all non-downtown stations for kiss-and-ride and 
taxi passengers. These facilities should rank second in 
access priority following buses. The spaces required 
for drop-off is small verses the space needed for wait­
ing to pick up passengers. As in the case of buses, 
the kiss-and-ride facilities may be on-street or off­
street depending upon station site size and traffic 
volume. 

Park-and-Ride Facfl !ties- Park-and-ride facilities 
are required In most stations outside the Downtown 
Area. The number of parking spaces for each park-and­
ride station will be determined by demand levels. Cir­
culation within the parking areas should be one-way and 
counter-clockwise, pedestrian traffic should be separ­
ated from automobiles and buses, but where pedestrian 
crossings occur they should be clearly marked . Large 
parking lots should be divided by landscaped areas 
using trees and various paving textures. These ele­
ments will minimize the visual Impact of the 11sea of 
asphalt 11 • 
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Guideway Structure and Right-of-Way Design 

The aerial guideway was selected for Jacksonville for 
several reasons: 

1. 

2. 

The construction costs are less expensive than 
subway or open-cut construction methods by 3 to 
5 times. 

The aerial guideway will cause less interface 
problems with cross street circulation. 

3. The aerial guideway will eliminate the need for 
fenced right-of-way beneath the guideway for 
multi-use development. 

The guideway structure should be designed to make it 
attractive and 11flt 11 the existing communities fabric. 
The aerial guideway concept offers the opportunity to 
develop parks, play areas, bikeways, walkways, land­
scaping and similar features beneath the structure. 
(Figure IX-7, IX-8) 

To assist in developing the final design and development 
of the guideway structure and rlght-Gf-way, the follow­
ing general urban design criteria have been established: 

The Guideway Structure Design Criteria -

1. 

2. 

3. 

4. 

5. 

The size and shape should be compatible with adja­
cent neighborhoods. 

The structure should be designed to adapt to a 
variety of locations. 

The column spacing should allow views between 
columns, consistent with engineering requirements. 

The surfaces of the structure should be a continu­
ous plane with a minimum number of groves or re­
cesses. 

The structure should appeal as one element and not 
a series of elements put together7 

6. 

7. 

The structure should have a color that complements 
the adjacent development. 

The structure should provide for the incorporation 
of lighting and other services where feasible. 

The Guideway Right-of-Way Design Criteria -

1. The right-of-way should be developed to reflect 
the scale and activities of its surroundings. 

2. The right-of-way should be developed to allow 
access for emergency vehicles. 

3. The right-of-way should be designed to allow 
visual surveillance for security reasons. 

Development Guidelines 

In order to take positive advantage of rapid transit 
accessibility and increase in real estate value, special 
transit zoning districts should be establ !shed to provide 
for increased intensity of commercial and residential den­
sity, around station areas. This type of zoning will en­
courage multi-functional centers. The high concentration 
of people and activities should further the economic suc­
cess of the transit system by increasing ridership. 

The development of land influenced by transit stations 
may also be guided by: 

1. Sale or lease of air rights. 

2. Buying additional land adjacent to station areas. 

The sale or lease of air rights over transit properties 
can directly control future growth. The rights may be 
sold with certain development restrictions which will 
insure the desirable benefits to the public and the 
developer. 

Purchasing additional or ''extra 11 land for transit 
rights-of-way and facilities could also guide future 
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development. This would require condemnation of key 
parcels in the vicinity of proposed transit stations 
with the sale of land to private investors who agree 
to specific development criteria. This process would 
be similar to the urban renewal process. This 11extra11 

land may be purchased for the direct purpose of con­
trolling development around stations or it may be 
obtained by necessity when larger-than-required parcels 
are necessary for right-of-way and stations. 
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Implementation and Phased Development 

The recommended transit implementation and phasing pro­
gram Is discussed In this section as well as the esti­
mated capital cost for rapid transit construction and 
equipment. The potential funding sources for both 
capital and operating costs are also briefly discussed. 

The recommended transit plan should be developed in 
phases. The Phase I All-Bus system, the Phase I I 23.5 
mile fixed-guideway system and the Phase I I I recommended 
34.0 mile fixed-guideway system are discussed below. 
The basic implementation program for each phase Is out-
1 ined in Table 25. 

Phase I Transit Action Program - The recommended Phase 
I Transit Implementation or "Immediate Action" Phasing 
Program is generally aimed at developing transit rider­
ship during the years prior to the initial operation of 
the fixed-guideway rapid transit system. Since the over­
whelming model-choice criteria of potential transit users 
is travel time and convenience, Phase I is directed to­
ward faster, express service and convenient park-and-ride 
facilities served by the express buses. 

The Phase I Transit Program features express buses cover­
ing 120 route miles which provide comparatively fast tran­
sit service from suburban areas to the Downtown Area and 
some cross-town service. Figure X-1 illustrates the 
Phase I system. The express buses pick-up passengers 
at designated park-and-ride stops and stop only at major 
activity points or other park-and-ride facilities in­
route to the Downtown Area. Stopping two or three times 
to dispatch and pick-up passengers in the CBD, the ex­
press buses pass through the Downtown Area and continue 
to another section of Jacksonville. The location of stops 
shown on Figure X-1 are general locations only. 

The rerouting of local buses in the Downtown area is also 
strongly recommended. These route changes should be dic­
tated by the development of exclusive transit rights-of­
way and various methods of preferential treatment for 
transit vehicles. For example, one or maybe two east-west 

streets could be designated for buses only during specific 
hours of the day and buses entering the CBD would use 
these trans i tways. I t is a 1 so recommended that most bus 
routes pass through the CBD and continue to another area 
of Jacksonville rather than turning around and traveling 
back to the area in which they had just come from. This 
would provide improved non-CBD service by minimizing 
travel and waiting time for many riders. 

Some of the major concerns when developing the preferen­
tial treatment and exclusive rights-of-way for buses in­
clude: 

1. Traffic signalization changes, 
2. On-street parking changes, 
3. Present driveway access, 
4. Street capacity to accommodate bus traffic, 
5. Commercial and emergency vehicle traffic, and 
6. Bus maneuvering problems. 

The Jacksonville Transportation Authority has made signi­
ficant strides thus far in transit service improvements 
after it took over the Jacksonville Coach Company in 
early 1973. Working with the Florida Department of Trans­
portation and Jacksonville governmental agencies, the JTA 
has already taken initial steps toward implementation of 
the Phase I program. Mini-bus service connecting peri­
pheral parking lots in the northeast section of Downtown 
was begun in January, 1974 and four express bus routes 
with park-and-ride facilities were established from the 
beaches and five outlying shopping centers to the Down­
town area in March, 1974. Other additions and improve­
ments have been made during 1974. 

Phase I I and Phase I I I Fixed-Guideway Programs - The 
recommended Phase I I and I I I Transit Programs are 
also given in Table 26. The recommended Rapid Tran­
sit Plan is intended to be a general guide for more 
detailed preliminary and final engineering and design 
studies. These studies as well as others will be re­
quired to obtain federal and state approval of a capital 
grant for construction of the fixed-guideway rapid tran­
sit system. The first step toward implementation, how­
ever, is adoption of the Plan by the Jacksonville Area 
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DOWNTOWN AREA 

YEAR 

1974 

1975 

1976 

1977 

1981 

1974 

1975 

1976 

Table 26 

RECOMMENDED TRANSIT IMPLEMENTATION AND PHASING PROGRAM 

PHASE I PROGRAM 

UMTA approval of $8 million Capital Grant. 
Continue to Improve bus route coverage. 
Beg in CBD mini-bus - peripheral parking program. 
Beg i n CBD Express Bus Routes (10 buses) including subu rban park-n-r ide rerout ing . 
Develop program for CBD bus rerouting. 
Develop program for preferential treatment of buses in downtown area . 
Improve diseminat ion of bus servoce Informat ion ( Imp roved bus maps, etc . ) 

Acquire UMTA Capital Grant request includ ing 50 new buses . 
Expand and improve Express Routes (28 total buses) . 
Expand CBD min i-bus program to 14 buses. 
Begin Dial-A-Ride program for handicapped . 
Beg in construct ion of new bus maintenance facility . 
Begin bus rerout ing and preferential bus treatment In CBD . 
Expand bus routes and improve level of service by adding buses to routes . 

CBD bus rerouting and preferential treatment program toally implemented . 
New maintenance facility operational. 

Increase buses on Express Bus System: (Total of 42 buses) . 

Increase bus fleet to 300 by 1981. 

PHASE II PROGRAM 

Jacksonville Area Planning Board adopt rapid transit plan and request Jacksonville Transportat ion 
Authority to Initiate implementation procedures . 

Begin development of financial plan for total transportat ion system planning and development. 
Begin study of integrated JUATS Streets and Highways and Mass Transit Plan . 

Technical Study Grant Application to UMTA and initiate prel iminary engineering and a rchitectural 
design of rapid transit system. 

Environmental Impact Studies. 
Rapid Transit Impact Studies. 
Other required studies. 
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1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985-1990 

Table 26 
(Continued) 

Final Engineering Design Plans for rapid transit system. 
File Capital Grant Application to UMTA for construction of a fixed-guideway system. 
Begin right-af-way acquisition. 
Continue Transit Impact Studies. 
Order 100 buses. 

Construction Bids for Fixed-Guideway System. 
Begin construction of P.hase II 23.5 mile system (dawntown area first). 
Continue R/W acquisition 
Acquire 100 new buses. 
Prepare and send out bids for rapid transit vehicles. 
Order 150 rapid transit vehicles. 

Continue construction of Phase II. 
Complete R/W acquisition . 
Acquire 150 rapid transit vehicles. 
Begin testing of computer system and vehicle performance. 

Continue testing of total system and construction. 
Begin Partial Service on initial segment of rapid transit system. 

Begin Passenger Service over Phase II 23.5 mile system. 

PHASE Ill 

Construction bids for additional 10.5 mile of fixed-guideway system (Phase Ill). 
Begin construction of Phase Ill. 
Order 100 additional rapid transit vehicles. 

Continue construction of Phase til. 
Order 50 new buses. 
Acquire 100 new rapid transit vehicles. 
Test new rapid transit vehicles. 

Begin passenger service on recommended 34-mile rapid transit system. 
Acquire 50 new buses. 

Expand fixed-guideway and bus system to meet new growth developments and increased mass trans­
partation demands. 
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Planning Board, the Jacksonville Transportation Authori­
ty and the City Council. 

Following the adoption of the Rapid Transit Plan a fin­
ancial plan must be developed which would include both 
the JUATS Streets and Highways and JUATS Rapid Transit 
Plan. At the same time, an integrated program for JUATS 
roadways and JUATS transit facilities, outlining priori­
ties and development phasing, must be prepared. Pre-
1 imlnary engineering and architectural design of the 
rapid transit system must be undertaken financed partially 
be an UMTA Technical Study Grant. Environmental impact 
and transit impact studies should also be undertaken. 

Following final engineering and design planning, recom­
mended to be completed in fiscal year 1977 a final UMTA 
capital grant application must be prepared requesting 
federal assistance in the construction of the fixed­
guideway rapid transit system and necessary equipment 
to operate the system. 

In 1978 construction bids should be sent out and con­
struction of the recommended initial 23.5 miles as 
shown in Figure X-2 should commence. Construction 
of Phase I I is expected to require between three and 
four years to complete. Acquisition of required rights­
of-way begun in 1977 would continue into 1979. One 
hundred and fifty rapid transit vehicles should be 
acquired in 1979. Testing of the automated system, con­
trol and communication systems and vehicle performance 
should begin in 1979 and continue to 1980. Partial 
service on the rapid transit system is anticipated in 
late 1980 pending successful testing results. Assuming 
no major delays, passenger service over the entire 23.5 
mile Phase II fixed-guideway system could begin in 1981. 

The construction of Phase II I (10.5 miles), shown in 
Figure X-3 should begin in 1982 and is expected to re­
quire about two to three years to complete. Another 
100 rapid transit vehicles should be acquired in 1983 
and by 1984 the recommended rapid transit system should 
be in full operation. 

Future expansions of the fixed-guideway and bus systems 
would be dependent upon the magnitude and distribution 
of land use developments, increase in mass transportation 
demands, and the success of the recommended system. 

Capital Costs 

Capital cost for the light-weight, medium volume recom­
mended rapid transit system and its supplementary sys­
tem of express and feeder buses is estimated at $529.9 
million when an inflation factor based on staging of 
construction is included ($331.4 million in January, 
1974 dollars). Major elements of the total capital 
costs are shown in Table 27 and 28. 

Estimated route and guideway construction costs account 
for $309.2 million or 60.3 percent of the total inflated 
capital costs. Rapid transit stations, facilities, yards 
and shops are all included in construction costs. Bus 
and rapid transit vehicle cost are estimated at $18.5 
and $60.8 million, respectively. Preliminary and final 
engineering, architectural design, environmental and 
transit impact studies, and administrative and legal 
costs required for the construction total system are 
estimated at $31.2 mill ion. Estimated cost of rights­
of-way total $17. I mill ion and all other capital costs 
including a major bus maintenance facility, testing of 
the rapid transit system, control and communication, 
and electrification total an estimated $93. I mill ion. 

Cost of Inflation 

Any delay in the construction phasing will result in 
significant cost increases for building the recom­
mended rapid transit system. Table 29 dramatically 
illustrates how fast the cost of construction could 
rise due to anticipated inflation. For example, if 
the recommended Phase I I and Phase I I I construction 
schedule was delayed five years, the additional cost 
to build the rapid transit system is estimated at 
$197.4 mill ion. Hence, the total cost for construc­
tion only would be $506.6 million instead of $309.2 
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Fig. X-3 
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Table 27 

CAPITAL COST ESTIMATES RECOMMENDED RAPID TRANSIT SYSTEM 

COST/UN IT TOTAL COST 
($ THOUSANDS) UNITS ($ MILLIONS) 

A. DIRECT COSTS 

I. Land Acquisition 350 34 Miles 11 . 90 

II. Route Construction 600 34 Miles 20.40 
(Elevated System) 

Ill. Guideway Construction 2,500 34 Miles 85.00 

IV. Stations (Elevated) 1,100 33 36.30 

v. Yards and Shops 6.00 

VI. Electrification (Power) 600 34 Miles 20.40 

VII. Fixed-Guideway Vehicles 175 250 43.75 

VIII. Control and Communication 28.00 

SUB-TOTAL $251.75 

IX. Feeder and Express Bus System 

A. Feeder Buses 47 200 9.40 
B. Express Buses 55 so 2.75 
c. Spare Component Units 22 15 0.33 
D. Fare Boxes 0.7 250 0. 18 
E. Service Trucks 14 7 O. I 0 
F. Service Cars 4.5 7 0.03 
G; Bus Shelters 3.5 200 0.70 
H. New Maintenance Facility 4,000 1 4.00 
I. Bus Stops 1.0 1 ,600 1, 60 
J. Control and Communication 1.5 250 0.38 

SUB-TOTAL $ 19.47 

TOTAL DIRECT COSTS $271 . 22 
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8. I NO I RECT COSTS 

I. Engineering, Planning, Design and 
Architecture {9% of Construction) 

II. Administration and Legal 
{8% of Construction and 

R.O.W.) 

Ill. System Testing 

IV. Contingencies 
{20% of Construction) 

SUB-TOTAL 

TOTAL ESTIMATED CAPITAL 
COST 

{In January, 1974 Dollars) 

TOTAL ESTIMATED CAPITAL 
COST 

(With Inflation)* 

Table 27 
{Continued) 

COST/UNIT 
{$ THOUSANDS) UNITS 

TOTAL COST 
($ MILLIONS) 

13.30 

12.80 

4.67 

29.50 

$ 60.27 

$331.40 

$529.90 

*Direct Costs including all construction costs inflated 10% rapid transit vehicles 5%; buses 3% and all 
other costs 5%; all compounded annually. 
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FISCAL YEAR 

1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Sub-Total 
(1974 Dollars) 
Sub-Total 
(inflation Costs) 

CONSTRUCTION 
(I ) (2) 

50.0 23.2(3) 
50.0 30.5(3) 
42.0 32.4(3) 

15.0 17.2 (4) 
15.0 20.4(4) 
5.2 8. 3 (4) 

$177.2 

$132.0 

Table 28 

RECOMMENDED RAPID TRANSIT PLAN 
CONSTRUCTION SCHEDULE WITH CAPITAL COSTS 

(in millions of dollars) 

P.E., DESIGN R/W 
VEHICLES IMPACT STUDIES, LEGAL ACQUISITION 

(I) (2) (I) (2) ( 1) (2) 

$0.5 
3.0 $0.2 
7.6 0.8 
6.0 1.0 $5.9 $2.0 

$10.0 $1.3(5) 3.0 0.7 3.0 1.4 
26.3 7.3(6) 1.5 0.4 3.0 1.8 

1.5 0.5 
3.0 0.7(5) 1.0 0.4 

1.0 0 ,-
•:J 

17.5 9.7(6) 1.0 0.6 

2.5 1. 0 (5) 

$59.3 $26.1 $11.9 

$20.0 $5. 1 $5.2 

OTHER TOTAL CAPITAL COST 
(I ) (2) ( 1) (2) ( 1) + (2~ 

$0.5 $0.5 
3.0 0.2 3.2 
7.6 0.8 8.4 

$4. 1 $1.4 16.0 4.4 20.4 
12.1 5.6 78.1 32.2 110.3 
13.6 7.8 94.4 47.8 142.2 
18.1 10.8 61.6 43.7 105.3 

4.0 1.1 5.1 
4.0 4.6 20.0 22.3 42.3 
5.0 6.0 38.5 36.7 75.2 

5.2 8.3 13.5 
2.5 1.0 3.5 

-- ---
$56.9 $331 .4 

$36.2 $198.5 

TOTAL COST ESTIMATE $309.2 $79.3 $31.2 $17. 1 $93.1 $529.9 

(1) Estimated constant January, 1974 dollars. 
(2) Estimated additional cost due to inflation .. 
(3) Phase I I initial 23.5 mile fixed-guideway construction (10% inflationary rate compounded annually). 
(4) Phase I I I completion of recommended 34-mile fixed-guideway construction (10% inflationary rate compounded annually). 
(5) Buses (3% inflationary rate compounded annually). 
(6) Rapid Tranist Vehicles (5% inflationary rate compounded annually). 
(7) Inflation factor of 5% compounded annually. 
(8) lnflat ion factor of 10% compounded annually. 
(9) Includes control and communication electrification, testing system, maintenance facility, etc., (Inflation factor 5% compounded annually). 
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ITAL COST 
( 1 ) + (2) 

$0.5 
3.2 
8.4 

20.4 
110.3 
142.2 
105.3 

5.1 
42.3 
75.2 
13.5 
3.5 

$529.9 

annually). 

Table 29 

ADDITIONAL CONSTRUCTION COSTS 
IF TRANSIT PROGRAM IS DELAYED 5 YEARS 

(in millions of dollars) 

RECOMMENDED PHASE II AND I II ADDITIONAL INFLATION COST 
PROGRAM CONSTRUCTION COSTS DUE TO 5 YEAR DELAY IN CONSTRUCTION(3) 

FISCAL YEAR (1) (2) 

1978 
1979 
1980 
1981 
1982 
1983 
1984 

TOTAL 

( 1 ) 
(2) 

(3) 

$50.0 $23.2 $44.7 
5a.o 30.5 49.2 
42.0 32.4 54. 1 

15.0 17.2 19.6 
15.0 20.4 21.6 
5.2 8.3 8.2 

$177.2 $132.0 $197.4 

Estimated cost in constant January, 1974 d0llars. 
Construction costs Increased by 10 percent c0mp0unded annually to reflect estimated 
Inflation. 
Begin c0nstruction in 1983 rather than 1978. 
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million. The recommended construction schedule will 
result in only an additional $132.0 million due to in­
flation. Hence, building the rapid transit system 
during the 1978-1984 period rather than the 1983-1989 
period will save an estimated $197.4 million In con­
struction costs alone. This represents an average 
annual savings of nearly $28.2 million for the seven-

' year per I od. 

Potential Capital Financing Sources 

With the expected energy problems in the future and 
the citizen demand for transit service continuing to 
increase, the major issue is not where rapid transit 
should be built or if it should be built, but how can 
it be financed? A financial program should be arranged 
to meet a realistic and desirable transit planning pro­
gram and should be integrated with other State and City 
projects. As with other major public works projects, 
the rapid transit system costs will be considerable. 

Of course, before any significant improvements in transit 
can be made, financial support must be obtained and as­
sured on a continuing basis. New Federal legislation 
and State constitutional legislative laws, (which contin­
ue to support additional funding for mass transit), are 
expected to be adopted. The timing and amount of fin­
ancial assistance is uncertain, however. It will be the 
job of the local officials and citizens to determine the 
most equitable and desirable means of funding their local 
source of capital and operating costs for the recommended 
system. The Importance of early financial actions cannot 
be overemphasized as the program will require an aggrega­
tion of federal, state and local financing strategies. 

Federal Assistance - The Federal Government, with passage 
of the Federal Aid - Highway Act of 1973, has again taken 
a significant step toward aiding state and local governments 
in the establishment of a more balanced urban transportation 
system. The new highway act makes urban system highway 
funds available for capital investments in transit sys-
tems for areas with over 200,000 population. $780 million 
In 1974 and $800 million in 1976 will be made available. 

Each state will be apportioned funds based upon the 
ratio of its population to that of the nation. The 
new law offers local officials the option of sub­
stituting a transit project for a highway project in 
the urban system. All projects are to be certified 
within the urban transportation planning process and 
reviewed jointly by the Federal Highway Administration 
and the Urban Mass Transportation Administration. 

-150-

Upon approval by the Secretary of Transportation the 
Federal Government could automatically be obliged to 
pay 80 percent of the net project costs. 

Urban Mass Transportation Capital Grants - Capital 
grants are administered by the United States Depart­
ment of Transportation•s Urban Mass Transportation 
Administration (UMTA). Their purpose is to assist 
state and local public agencies to provide adequate 
public transportation, to encourage development and 
implementation of area-wide improvement programs con­
sistent with the regional goals and objectives of a 
comprehensive planning process. Only public agencies 
are eligible for grants for capital facilities or 
equipment. 

In October of 1970, the Urban Mas~ Transportation 
Act was passed which established the Federal Depart­
ment of Transportation Authority to sign contracts 
with local operating agencies and governments guar­
anteeing them matching grants amounting to $3.1 
billion during the initial five years. The Federal 
Aid -Highway Act of 1973 adds $3 billion from 
general funds to be authorized in contract authority 
for the Urban Mass Transportation capital grant pro­
gram. 

Under the Act of 1973 up to 80 percent of the cost 
which UMTA determines cannot reasonably be financed 
from revenues (11 net project cost••) would be the maxi­
mum financed by the Federal Government. The total 
share of the net project cost must be available prior 
to completion of the program and must be in cash, or 
may Include the direct contribution of labor materials 
land or other property of 11ascertalnable value11 • 
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Table 30 shows the UMTA capital grants by fiscal year 
from 1965 to 1973. During this period over $2.3 
billion has been matched by UMTA in capital grants to 
build and improve transit systems across the nation. 
The trend of increasing federal assistance is obvious: 
1972 and 1973 alone accounted for 160 or 45 percent 
of approved projects thus far. Nearly 60 percent of 
the total cost of transit capital grants were approved 
during the 1972 and 1973 fiscal year. Increasing 
federal assistance Is anticipated to continue. Most 
eligible operating agencies and gevernments can look 
forward to some form of federal financial assistance. 

Table 31 indicates the possible annual funding share 
between the federal government~ the Florida Depart­
ment of Transportation, and the City of Jacksonville 
to build the recemmended 34.0 mile fixed-guideway 
rapid transit and supplementary express and feeder 
bus system. These estimates are based . upon current 
gevernmental capital funding policies and the recom­
mended transit plan Implementation schedule. The 
greatest amount of federal assistance is required in 
1979 when about $114 million would be required during 
a portion of the construction of the Phase II rapid 
transit system. In that year also beth FOOT and 
Jacksonvi11e 1 s cost share will be the greatest at a 
little over $14 million each. The tetal possible 
capital cost share by the federal government is 
$423.92 million with the remaining $105.98 million 
equally shared by FOOT and Jacksonville. 

To quality for a capital grant a preliminary letter of 
application must be forwarded to UMTA, preferably by 
the JTA, in order for UMTA to determine the eligi­
bility of the project and availability of funds. 
Following approval to proceed a technical grant applica­
tion for preliminary engineering and design, planning, 
and financial and legal data collection must be applied 
for. A final capital grant application in which the 
above data and information are detailed would then be 
forwarded to UMTA for a final decision on the grant. 

State Assistance - State and federal governments have 
many of the same options available for financial sup­
pert of transit improvements. Much broader powers are 
available to state governments than local governments. 
States are in the position to: offer municipal govern­
ments greater flex ibility In legal and financial matters, 
create special districts with sufficient power and auto­
many te be viable, and create statewide administration 
organizations capable of coordinating projects over a 
much greater area. 

Recently in Florida, the Governor suggested making $120 
million available for transit from interstate advances. 
This money would come from the state general fund which 
is presently enjoying a large surplus. Also, increased 
cigarette or liquor taxes destined for the general fund 
could be earmarked for local transit expenditures. 

By absorbing the local share of capital Investments for 
major interstate, federal-aid, and urban roads, the 
state could free local funds for other transport systems. 

At present the state's policy is to finance up to 10 
percent of capital costs for UMTA capital assisted pro­
jects. Jacksonville must look toward the state for 
assistance and cooperation in the transportation plan­
ning and implementation process. 

Gasoline Tax- One of the biggest revenue producing 
methods of financing transportation in Florida is the 
State gasoline tax. It Is comprised of eight cents on 
every gallon of gasoline sold. Four cents are used by 
the Florida Department of Transportation as they see 
fit and the fifth, sixth, seventh, and eighth cents go 
directly to the ceunties in need of funding for trans­
portation facilities. Of these, three cents can be 
used for maintenance and construction of highway faci­
lities. The eighth cent in the gasoline tax is the 
only local cent available for mass transit funding. 
It also can be used for funding highway improvements. 
Presently, this is the source of matching funds for 
Federal and State dollars used by the Jacksonville 
Transportation Autherity. 
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Table 30 

URBAN MASS TRANSPORTATION ADMINISTRATION 
CAPITAL GRANTS BY FISCAL YEAR AND CATEGORY 

THROUGH 6/30/73 

Gross Approvals 

FISCAL YEAR NO. OF PROJECTS BUS RAIL BOAT & OTHER TOTAL 

1965 17 $ 9,273,911 $ 28' 141 '911 $ 13,286,666 $ 50,702,488 

1966 27 39,467,100 64,438,661 2,201 ,666 106,107,427 

1967 22 10,336,078 11 0' 589 ' 11 5 120,925,193 

1968 26 17,004,456 104,816,839 121,821,295 

1969 28 26,353,811 121,931,515 148,285,326 

1970 28 49,758,403 83,182,279 445,284 133,285,966 

1971 49 116,059,415 160,226,627 8,500,000 284,786,042 

1972 66 166,340,053 280,414,865 63,245,082 510,000,000 

1973 94 235,373,528 583,020,196 25,814,276 844,208,000 

TOTAL 357 $669 2966 2755 $1 2536 2762 20(1)8 $113,492 2974 -$2 2320 2221,737 
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TOTAL 

Table 31 

POSSIBLE FUNDING BY LEVEL OF GOVERNMENT 
(in millions of dollars) 

EST! MATED ANNUAL CAPITAL COST FEDERAL 
(INCLUDING INFLATION) 80% 

$ 0.5 $ 0.40 
3.2 2.56 
8.4 6.72 

20.4 16.32 
110.3 88.24 
142.2 113.76 
105.3 84.24 

5. 1 4.08 
42.3 33.84 
75.2 60.16 
13.5 10.80 
3.5 2.80 

$529.9 $423.92 
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POSSIBLE COST SHARE 
FOOT JACKSONVILLE 
.!.QL 10% 

$ 0.05 $ 0.05 
0.32 0.32 
0.84 0.84 
2.04 2.04 

11 . 03 11.03 
14.22 14.22 
1 o. 53 10.53 
0.51 0.51 
4.23 4.23 
7.52 ].52 
1.35 1.35 
(:).35 0.35 

$52.99 $52.99 



In fiscal years 1970-71 and 1971-72, over 236,000,000 
and 254,000,000 gallons of gasoline were sold in Duval 
County. This year about 3.3 million dollars will be 
received in Jacksonville from the eighth cent gasoline 
tax. In 1975 this tax could produce between $4.0 and 

· $5.0 mill ion and by 1990 between $7.0 and · $10.0 million. 
The fuel shortage, however, may significantly reduce 
these figures. 

A ninth cent could be added for us~ in transit improve­
ments and facilities. A referendum must be passed, 
however, to receive this additional gas tax. Presently 
there are no counties In the state who have taken ad­
vantage of the additional tax, however, ·some legislative 
attempts are being made to remove the referendum require­
ments. If this tax were utilized It could produce be­
tween $4.0 and $5.0 million in 1975. By 1990 as estimated 
$7.0 and $10.0 annual could be provided for transit. 

Vehicle Tag Fee - License tag revenue which are present­
ly part of the general fund could be diverted to the 
State Department of Transportation. This procedure is 
presently accepted In some states. As mentioned earlier 
the Florida General Fund has a surplus this year. About 
7% of the total state 1 lcense tag revenue could be ex­
pected to go to Jacksonville annually. In 1974 this 
would amount to around $7 million. 

An additional license tag fee for every vehicle register­
ed in Jacksonville has been suggested as one method of 
financing future transportation facilities. Nearly 
366,000 motor vehicle tags were registered in Duval 
County In 1971-72. If a $10.00 charge per automob i 1 e 
and $5.00 charge for trucks, trailers, motorcycles and 
other vehicles were levied approximately $3.2 million 
could have been collected for transit. In 1990 between 
$6.0 and $7.0 million could be collected. Since this 
method is used to finance highways, it could also be 
used to finance transit Improvements. 

General Sales Tax - Currently, the State levies a four 
cent general sales tax. In some cities where new tran­
sit systems are being built, general sales taxes are 

levied to finance construction and operation of transit 
systems. This source Is presently being utilized in 
Atlanta and Denver to finance their rapid transit sys­
tems. Jacksonville could expect to collect $20 million 
per year in 1974 with an additional 1% sales tax. By 
1980 the same tax could yield an estimated $25-30 million 
and increase to between $40 and $45 million by 1990. 

Local Assistance -Another possible source of revenue for 
new transit facilities is an increase in property or ad 
valorem tax In Jacksonville. Although property taxes 
have met with stiff resistance in most areas, many muni­
cipal expenditures for transportation have largely been 
financed throu~h property taxes. Miami and Seattle have 
plans for financing their rapid transit systems with pro­
perty tax supported bond issues. Property taxes account 
for the highest single source of revenue in most cities. 
The tax levied on property in Jacksonville is compara­
tively low. However, in 1972 Jacksonville property taxes 
accounted for hearty $19 mill ion In revenue. A )O per­
cent increase in the property tax rate; for example, 
would yield over $2 million in 1975 for transit ··facilities. 

Special Benefit Taxes - Once transit is introd~ced to 
the city, property values near transit station~ tend to 
increase dramatically. By charging a special tax rate 
or 11Specia1 Benefit Tax11 to land where densities in­
crease due to the Introduction of the transit 'system, 
the public might recapture some of the gains previously 
turned over to the private sector. These special taxes 
could apply only when land is sold or converted to a 
higher density use . Care should be used, however, to 
avoid discouraging development around stations with this 
tax. Taxes should not be charged for property owners who 
keep their land use relatively stable with the construc­
tion of a nearby transit station. 

Sale or Lease of Air Rights - Only essential property 
for the transit system would be acquired. However, 
after high land values are established around transit 
stations the sale or lease of air rights over transit 
properties becomes especially appealing. Since no 
further government investment is necessary, income 
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form this source appears to be very attractive. Be­
sides sale or lease of air rights the city might 
exercise the option of charging taxes on gross receipts 
of any private enterprise utilizing such air rights •. 
This method is appealing from the standpoint of the 
continual cash flow accrued over a long period of time. 

Other Potential Sources - Other possible sources of 
financing the capital and/or operating costs of the re­
commended rapid transit plan include: 

1. Resort Tax. 

2. Cigarette Tax, 

3. Lottery. 

4. Do9 Races Tax. 

5. Downtown Parking Tax. 

6. Revenue Sharing. 

]. City and State General Funds. 

8. Florida 1 s Federal Gasoline Tax Allocation 
Increase. 

Potential Operating Financing Sources 

At present, the federal government will not subsidize 
any of the operating costs of transit systems. Attempts 
to change this federal policy have been made and are 
expected to continue. Pending and anticipated legis­
lative laws could be passed which would result In 
federal support of a portion of operating costs, or, 
that portion which cannot be met by revenue income 
might be federal supported In the near future. 

With or without federal and/or state transit operating 
financial assistance, the City of Jacksonville must 
determine a reliable and equitable source of funding 
any operating costs over and above the revenues col-

lected. While the recommended long-range transit sys­
tem is expected to generate almost enough revenue to 
pay for its operating costs, the early transit improve­
ments programs most likely will not meet their operating 
costs. Hence, the City must develop a funding program 
which will pay for the expected annual deficit. 

As indicated earlier, the basic fare structure actually 
utilized in the future will be a key determinant of 
this subsidy. It is recommended that effective and 
efficient transit service to all citizens be the primary 
consideration for both transit service and fares. Ob­
viously, the lower the fare the more people will use 
transit. At the same time, the better the service 
(speed and conveni~nce), the greater the patronage. 

The transit system should be looked upon as a public 
service and the public should be willing to support it 
in order to improve the service. 

Many of the potential funding sources for the capital 
costs for the transit program could also be used to 
fund operating expenditures. A general sales tax 
appears to be a strong candidate for funding both capi­
tal and operatin9 costs which Jacksonville will have 
to pay. For example, a 1% general sales tax appears 
to be more than sufficient to meet Jacksonville 1 s cost 
requirements for both capital and operating expendi­
tures. 

Conclusion - Before any substantial transit improvements 
can be made in Jacksonville, effective and reliable fin­
ancing sources must be determined. A Financial program 
should be developed as soon as feasible and should be 
prepared at the same time that preliminary engineering 
and design studies are being undertaken. It is strongly 
suggested that a combination of funding sources be com­
mitted to finance both capital and operating costs of 
the transit plan and that the Financial Plan consider 
both highway and transit facilities. 
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Transit System, Management, Budget and Staffing 

The Jacksonville transit system is currently under 
public ownership of facilities by the Jacksonville 
Transportation Authority, with the operating and 
management of the system contracted to the Jackson­
ville Coach Company. Two other basic forms of man­
agement that could be employed in the future are: 

1) Public ownership with lease-back of facili­
ties for management and operation, and 

2) Public ownership and operation. 

Section 13C of the Urban Mass Transportation Assist­
tance Act of 1970 must be followed in all management 
arrangements if federal assistance is to be available. 
This requires that fair and equitable arrangements be 
made, as determined by the Secretary of Labor, to 
protect the interests of employees affected by the 
federal grant assistance, and that the grant contract 
specify the terms and conditions of the arrangements. 

Public Ownership With Lease-Back of Facilities For 
Management and Operation - This alternative contem­
plates public ownership of all transit equipment and 
facilities and a lease of these to a private operator. 
While this method removes the public body from direct 
control over operation, it still makes It responsible 
for providing control over property which it has 
leased to another for operation. 

The wholly owned public system with lease-back is 
found very seldom because the advantages of public 
ownership and private management can be attained 
through similar means. 

Public Ownership and Operation- The m0st fundamental 
decision which must be made when considering the issue 
of public ownership and operation of a transit system 
Is the level of control which the public agency wishes 
to exert over the transit system. There are both 
advantages and disadvantages to full public ownership 
and operation. 

Ownership of a transit system by a public agency is 
the strongest commitment it can make to assure transit 
service to the area. Further, as owner and operator, 
the public agency is in an even stronger position to 
assure that the system will meet public objectives. 
The assumption of the ownership and operation of the 
system, however, places the burden upon the public 
agency of hiring its personnel, developing its own 
management. structure and planning its own activities. 
When starting with an existing system, this is both 
simplified and complicated. Simplified from the 
standpoint that a system exists and there is some 
background and residual personnel for operating the 
system. It Is complicated because staffing and man­
agement must be continued while the new administrative 
organization faces many other, and perhaps more im­
portant, ••start-up11 issues. Basic operating policies, 
personnel practices and other related elements often 
surface Immediately and can divert the principle 
objectives of the public transit agency. 

Suggested Transit System Management- The Jacksonville 
transit system became public when the Jacksonville 
Transportation Authority purchased it from the Jack­
sonville Coach Company in early 1973. The system is 
currently operated through contract management with 
this latter firm. Thus far, this arrangement has 
proven successful. JTA officials and staff are more 
fa~iliar with the system•s management and operation 
and significant service improvements have been made 
with financial assistance of federal, state and local 
sources. While this public ownership with contract 
management type of operation should continue for the 
bus operation, it Is suggested that the rapid transit 
system should be publicly owned and operated. 

Budget and Staffing 

The recommended All-Bus Phase I system is expected to 
require a staff between 650 and 700 persons in 1980. 
The vast majority of the transit employees would work 
for the Transportation and Equipment, Maintenance and 
Garage Departments which includes bus drivers and 
maintenance and repair personnel. In addition to 
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DEPARTMENT 

RAPID TRANSIT: 

General and Administrative 

Maintenance-of-Way 

Maintenance-of-Equipment 

Electrical and Controls 

Transportation 

BUS TRANSIT: 

All Departments 

TABLE 32 

ESTIMATED NUMBER OF STAFF FOR THE 
RECOMMENDED RAPID TRANSIT SYSTEM (1985) 

TYPE OF STAFF 

Executive and Deputy Mass Transit Directors, 
Accounting Clerks, Accountants, Directors of 
Personnel, Public Relations and Planning and 
Staff 

Superintendent and assistants, trackmen, in­
spectors, mechanical, electrical and structural 
maintalners, foremen and staff 

General Superintendent with equipment, repa ir 
and inspection superintendants, foremen, 
mechanics, electricians, repairmen, Inspectors, 
car cleaners, helpers and staff 

Superintendant with electronic techn icians, main­
talners, helpers, apparatus, repairmen, substation 
electricians and staff 

General superintendant and several superv isors, 
station attendants, money collectors, road super­
visors, transit information clerks, yardmasters 
(NO train operators) 

General and administrative personnel, bus dr ivers, 
repairmen, helpers, supervisors, cleaners, in­
spectors and staff 

T0TAL ESTIMATED STAFF 
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35 - 40 

60 - 70 

75 - 80 

50 - 60 

350 - 375 

650 - 700 

1 '220 - 1 '325 



expanding the staff to operate and maintain the recom­
mended transit system Improvements, the JTA should 
also expand Its General Administrative and Planning 
staff over the coming years in order to adequately 
plan and Implement the recommended Phase II and Phase 
I II transit programs. The total estimated budget 
required to operate and maintain the recommended Phase 
I system In 1980 Is about $10,090,000 which includes 
estimated Increased costs due to Inflation. Table 32 
shows the estimated staffing and budget required for 
the Recommended Rapid Transit System or Phase I II 
system In 1985. 

The estimated operating budget, Including inflationary 
cost estimates, for the recommended transit system In 
1985 Is $12,906,000 for the bus system and $9,346,000 
for the rapid transit system for a combined $22,252,000. 

Continuance of Transit Planning 

The transit business, like all other enterprises, 
exists In a dynamic environment. Travel demands are 
constantly shifting and land uses are altered. Ex­
panding suburban areas and redevelopment and intensi­
fication of established urban areas In Jacksonville, 
especially downtown, provide a potential market for 
new transit services as well as modifications or 
adjustments to present transit services Spread-out, 
low density suburban communities continue to reply 
upon private means of transportation and thus new 
transit routes should be primarily aimed at inter­
connecting easy automobile access points (park-n-rlde 
facilities) with major act ivity areas (employment 
centers, shopping centers, medical facilities, edu­
cational facilities, etc.). 

The mass transportation plan recommended in this 
report is Intended to be a general plan or guide from 
which more detailed plans can be prepared and imple­
mented. The planning process cannot stop with this 
general plan for long-range mass transportation. The 
planning process can be viewed as a closed loop system 

wherein continuous inputs of data from more detailed 
studies, transit operations, the changing urban en­
vironment and the changing travel patterns and desires 
of citizens are received and evaluated. Changing land 
uses, future street and highway construction or lack 
of it, increasing automobile operation costs, finan­
cial constraints and information developed from de­
tailed engineering and design studies of the transit 
plan will undoubtedly affect the final development and 
staging of the transit program as recommended. 

The data and information developed in required up-
coming transit studies will be evaluated and will then 
become the basts for both technical and policy decisions 
regarding the transit development program in Jacksonville. 
The necessary major studies as mentioned earlier are: 

1) Preliminary and final engineering and archi­
tectural design of the rapid transit system, 

2) Environmental Impact of Rapid Transit Studies, 

3) JUATS Streets and Highways Plan and Mass Transit 
Plan Integration Study, and 

4) Total Transportation System Financial Plan Study. 

Once major decisions are determined from these studies, 
specific transit Improvements will be implemented and 
followed again by monitoring the affects of the change 
and the entire transit planning cycle begins anew. 

Transit Information, Inputs and Analysis - Sound de­
cisions about transit improvements must be based on 
adequate, accurate information. In too many Instances, 
transit properties do not possess the means of obtain­
Ing accurate information about their market on a 
regular basis. Usually present transit services are 
directed toward transit demands which existed five or 
even ten years ago, and although ridership on many 
established routes drop, modifications, extensions or 
even deletions are not implemented. One of the major 
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reasons is the fear that current riders will stop 
riding transit if routes are changed and that there is 
not current data which established new potential 
demands that should be served. 

There are many ways of obtaining information about 
transit riders and potential riders. It is especially 
important to determine the needs and desires of this 
latter group because the greatest amount of 11 1atent11 
demand exists within it. These persons or 11non­
captive11 potential transit users have an effective 
means of travel at present 1 the private automobile. 
However, if the transit system could at least come 
close to providing a service similar to the automobile 
(time and cost), the number of diversions from auto to 
transit could be substantial. 

Well designed polls or surveys should be conducted 
every two years covering sample groups of transit 
users. Information on ridership may be gained from 
cordon counts of the Downtown area, maximum load point 
checks and periodic counts by checkers as well as 
through a registering fare box. 

Information concerning non-riders or the latent demand 
riders is available through census data, tax assessor 
records, or various planning reports. Every two years 
a sample survey of the Jacksonville citizens should be 
conducted to assess their needs and desires for tran­
sit services and improvements. 

Socio-Economic Data - The continual upgrading and 
monitoring of the transit system will require certain 
key socio-economic Information to be maintained and up 
to date. It Is recommended that the following data be 
obtained and updated annually by the Jacksonville Area 
Planning Board and be provided to the Jacksonville 
Transportation Authority, the Florida aepartment of 
Transportation and other appropriate agencies: 

1 ) Popu 1 at I on , 

2) Employment by type (retail, wholesale, military, 
government, office, medical and other), 

3) awelling units by type (single-family, mobile 
homes, public housing, multiple-fami ly, etc.), 

4) School attendance by grade (grades 1-6, 7 thru 
12 and college), 

5) Automobile ownership by dwelling units, and 

6) Family median Income. 

All of the above information should be maintained at 
the traffic analysis zone level and conform to U. S. 
census boundaries. However, for planning immediate 
improvements to the mass transportation network, a 
finer level of detail may be required In outlying 
suburban areas. 

During the mass transportat ion study, significant 
studies were made to develop updated socio-economic 
data for the JUATS urban area. This information 
should be revised again pr ior to or during the Init ial 
stages of the JUATS update study. It is also strongly 
suggested that the Importance of this type of data In 
the transportation planning process should be made 
very clear to the JUATS Technical Coordinating and 
Policy committees. 

It Is also important to reevaluate long-range socio­
economic projections at least every five years. This 
long-range mon i toring is part icularly cr i t i cal because 
it is the future target year, 1990 in the case of the 
original JUATS, that really determines the magnitude 
of potential problems. A ten percent increase or 
decrease in the population and employment forecast can 
have a substantial effect upon estimated travel de­
mands and transportation requirements to meet these 
demands. In the former case, more emphasis would be 
required for transit improvements, while in the latter 
case, less emphasis would be needed. 
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Ridership Volumes - Grigln and destination Information 
is of particular value when planning route changes, 
extensions or additions as well as evaluating the 
effect and impact of previous changes. The basis 
information must be obtained from well designed sur­
veys which should be conducted annually. It is not 
essential that all survey work be done f0r all routes 
in a single day, but rather, surveys for each reute 
could be c0nducted independently of the others. 

Bus Operations Monitoring -As the 11 immediate action11 

improvement program is tmplementedp maximum produc­
tivity G>f the bus system may be improved by increasing 
scheduled speeds as much as pessible. Running time 
analysts and schedule adherence checks will reveal 
whether the propesed schedule times are adequate, too 
shert or too loose. 

The Urban Mass Transpertation Administratien has 
recently developed a series of computer programs­
designed to improve the management of the day-to-day 
bus operation. One of these presently 11on-line11 is 
the RUCUS package. This set of programs Is designed 
to assist in headway sheet development, vehicle sche­
duling, and driver run cutting. The package has been 
developed by the Mitre Corporation under the sponsor­
ship of the Office of Research, Development and Demon­
stration by the Urban Mass Transportation Administra­
tion. The programs require considerable input data in 
terms of run times, schedules, policies, capacities, 
counts and other parameters that are needed to optimize 
the headway sheets and develope new schedules. It is 
suggested that the JTA consider using this computer 
package for optimizing the the scheduling and driver 
run cutting as new routes and changes are introduced. 
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