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PREFACE

This Draft Environmental Impact Statement (EIS) was prepared by the Urban
Mass Transportation Administration (UMTA) in cooperation with the Metropolitan
Dade County Office of Transportation Administration (OTA) to document the
environmental impacts of a proposed rail rapid transit project in Metropolitan
Dade County. The proposed project has been the subject of extensive
discussion and review with local officials and the public since 1972. Public
meetings were held in Miami and in the neighborhoods where the proposed
project is located.

This Draft EIS is being circulated to various Federal, state, and local
agencies and to interested organizations and individuals in accordance with
applicable guidelines and regulations. UMTA will receive comments on this
draft for forty-five (45) days after the official start of circulation.
Circulation is planned to start on Friday, January 6, 1978. A fifteen day
extension of the circulation period will be granted on request. The Office of
Transportation Administration plans for a public hearing to be conducted on
the EIS for the proposed project on Monday, February 6, 1978 in Dade County,
Florida. The time and place will be announced in local newspapers. UMTA and
the Office of Transportation Administration jointly will address all
substantive comments received on social, economic, and environmental issues in
the Final EIS.

Comments should be sent to:

Peter Benjamin

Director

Office of Program Analysis

Urban Mass Transportation Administration
Washington, D.C. 20590

Copies of the Draft Statement may be obtained, as supplies permit, or
inspected at:

Urban Mass Transportation Administration
Region IV

1720 Peachtree Road, N.W.

Suite 400

Atlanta, GA 30309

Dade County Office of Transportation Administration
44 West Flagler Street, 10th Floor
Miami, FL 33130

Copies of the Draft Statement may be inspected at:

Public Libraries

Biscayne Boulevard (Miami's Main Library)
Model City (Miami)

South Miami

Hialeah
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Coconut Grove
Coral Gables
Cutler Ridge
Hispanic
Shenandoah
Dixie Park

The Statement can be purchased from:
Environmental Law Institute

1346 Connecticut Avenue, N.W.
Washington, D.C. 20036
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SUMMARY
DRAFT ENVIRONMENTAL IMPACT STATEMENT

Department of Transportation

Urban Mass Transportation Administration

Name of Action: Administrative Action

Description of Proposed Action:

A.

Metropolitan Dade County proposes to construct with UMTA Federal
capital grant assistance a rail rapid transit project in Metro-
politan Dade County. The proposed route of the Stage I System
begins in the vicinity of Dadeland, southwest of Miami, and follows
northeasterly along the Florida East Coast Railroad right-of-way
generally parallel to South Dixie Highway, to the central business
district of Miami thence northerly to NW 79th Street and then along
NW 79th Street through Hialeah to the terminal at the West 8th
Avenue Station, a distance of 20.5 miles. The system is to be a
fixed-guideway, heavy rail system. Most of the system is elevated
(18.0 miles) while some sections will be at-grade (2.5 miles).
There are 20 stations planned for the Stage I system and a yard and
shop site west of Hialeah. The proposal for Federal assistance
includes funds for the purchase of 166 new rapid transit cars, spare
parts and other equipment required for track, signal and power
systems. The proposal provides for parking facilities at stations,
and feeder bus support such as access roadways, shelter areas, and
ramps. Construction of the project is scheduled to begin in July
1979 and continue until August 1982. The projected opening of the
rapid transit system is March 1983.

The project will require capital assistance under the Urban Mass
Transportation Act of 1964, as amended. The estimated total project
cost (working budget) for the 20.5 mile Stage I project is $795
million. The Federal share of the total amount will not exceed
$612.7 million, which would all come from Section 3, Urban Mass
Transportation Administration capital assistance funds. The State
of Florida has made a commitment to assume $76.6 million in local
matching funds. The remaining $105.7 million will be Dade County's
share of the total. Related bus improvements such as bus garages
and additional buses will be funded outside of the project Section 3
funding mentioned above. Their cost will be $120 million. UMTA has
to date participated in $29,893,000 of these costs. No commitments
have been made to date for the remainder of these costs.
Approximately $13 million of Federal Highway funds will be used for
station related road improvements. This funding will also be
outside the project cost.
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3.

C.

UMTA Project: No. FL-03-0036

Summary of Effects:

A.

Long-Term Beneficial Effects

1.

w

Metropolitan Dade County presently relies heavily on the
automobile as its primary mode of transportation. The proposed
rail rapid transit project would increase accessibility to the
central business district as well as other employment and
shopping centers. The system would increase the mobility for
the transit dependent, particularly the elderly and
handicapped.

Economic redevelopment is expected to increase in the corridor
due to the availability of rail transit and an increased trans-
portation capacity.

Benefits would accrue to the transit riders. There would be
savings both in total transportation costs and time. Commuters
and other users would be afforded an opportunity to travel with
less stress and frustrations than presently experienced in an
automobile on a highly congested traffic facility.

Residents will be given a broader choice of travel modes.
Also, the realignment of existing bus routes once the rapid
transit system is in place will result in improved bus transit
service for a large part of Dade County.

Automobile travel 1in the corridor would be reduced, thus
fostering national objectives, as well as those of the
Metropolitan Planning Organization, of conserving energy and
reducing air pollution.

Long-Term Adverse Effects

1.

2.

3.

4.

Although a large part of the Stage I system will be built on
existing railroad rights-of-way some demolition and relocations
will be needed for the guideway, stations, and parking
facilities. It is estimated that 160-270 commercial buildings
and 625-750 residential units will be taken.

The yard and shop facility will displace additional businesses.
This includes 14 commercial and industrial establishments.

Some elevated sections will cause visual impacts to the
community.

Patrons using the system will generate the need for parking and
access facilities at the stations with resultant Tlocal
increases or changes in vehicular emissions, noise, and traffic
patterns.






Additional community noise will be created by system
operations. In most cases mitigating measures will reduce
noise to acceptable 1levels according to APTA guidelines.
However, in some cases these guidelines may be exceeded.

Minor vegetation removal would cause an impact although land-
scaping associated with the system will minimize the effects
and in some instances enhance the area.

C. Short-Term Effects During Construction

1. Relocation of residents and businesses will cause short-term
inconveniences until new housing and business facilities can be
found.

2. Temporary traffic congestion and pedestrian inconveniences will
occur along the route and adjacent streets. Most of this
impact will be in the vicinity of stations.

3.  Although construction specifications will be prepared to keep
impacts to a minimum, increased noise, vibrations, and air
pollutant emissions can be anticipated.

4, The visual environment would be adversely affected by con-
struction equipment, haul vehicles and torn-up pavement. The
visual impacts will be present for relatively short periods of
time, the longest being at the station sites.

5. Vegetation removal will result in unsightly conditions until
such time as the facility is completed and new landscaping is
in place.

6. Construction of the rapid transit system will necessarily
result in some disruptions to adjacent businesses.

4. Alternatives Considered
A. Systemwide Alternatives

1,

Null - (No Build - No Improvement) The Null alternative is the
existing bus system with the already committed improvements.

A1l Bus - (Low Cost) This alternative expands existing bus
service utilizing present busway and bus lane improvements.

A1l Bus - (High Cost) This system alternative includes
extensive use of multiple bus Tines in a zone-express system.
It involves extensive construction of grade-separated busways.

Fixed Guideway - (Low Cost) A basic east-west rapid transit
system would be constructed.
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5. Fixed Guideway/Surface Bus - (Medium Cost) A grade-separated
fixed guideway transit system operating generally east and west
from the central business district, including service to
Hialeah and Miami Beach, 1is combined with an at-grade
transitway along the South Dixie Highway corridor and expanded
bus service in the north corridor and the Miami Beach areas.

6. Fixed Guideway - (Medium Cost) This alternative would expand
the fixed guideway system of the previous alternative to five
interconnecting 1lines by adding routes to Opa-Locka and to
Midway Mall.

7 Fixed Guideway - (High Cost) Extensive (58.2 miles) coverage is
provided by a grade-separated, fixed guideway rail transit
system.

B. Corridor Alternatives

In addition to the systemwide alternatives which were considered, 30
corridor alternatives were evaluated to determine the most cost effective
system. These alternatives consisted of combinations of conventional
heavy rail or light rail technology with various profiles operating over
one of 12 identified rapid transit corridors. Each of these alternatives
is a 1line segment within the corridor from Perrine north to NW 65th
Street.

This Draft Environmental Statement is being circulated for comment to the
following Federal agencies:

A. Assistant Secretary for Environment, Safety and Consumer Affairs,
U.S. Department of Transportation

B. Environmental Protection Agency, Washington, D.C.

C. Environmental Protection Agency, Regional Office

D. Department of Housing and Urban Development, Regional Office
E. Department of Interior

F. Department of Health, Education, and Welfare

G. Department of Agriculture
H. Department of Commerce
I. Advisory Council on Historic Preservation

J. Department of Energy
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Federal Highway Administration, Division Office
Federal Railroad Administration

United States Army Corps of Engineers, District Office
United States Coast Guard

Interstate Commerce Commission

The Draft Environmental Impact Statement is being circulated for comment
to the following state agencies and organizations:

A.

N.

Department of Administration, Division of State Planning (State A-95
review agency)

Department of State, Division of Archives, History, and Records
Management. (State Historic Preservation Officer)

Department of Environmental Regulation
Department of Natural Resources

Department of Community Affairs

Department of Legal Affairs

Department of General Services

Department of Agriculture and Consumer Services
Department of Health and Rehabilitative Services
Department of Transportation

Florida Conservation Council

Florida Defenders of the Environment

Environmental Information Center of the Florida Conservation
Foundation

Florida Wildlife Federation

The Draft Environmental Impact Statement is being circulated for comment
to the following regional and local agencies and groups:

A.

South Florida Regional Planning Council (Regional A-95 review
agency)
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B. South Florida Water Management District

s Dade County Department of Planning

D. Dade County Department of Traffic and Transportation

E. Dade County Department of Housing and Urban Development

F. Dade County Department of Environmental Resources Management
G. Dade County Department of Public Works

H. City of Miami Planning Department

I. City of Hialeah Planning Department

J. City of Coral Gables Planning Department

K. City of South Miami Planning Department

L, Beautification Council of South Dade

M. League of Women Voters, Dade County

N. Dade - Monroe American Lung Association

0. Environmental Quality Action Committee - Greater Miami Chamber of
Commerce

P. Sierra Club, Miami Group

Q. Brownsville Community Association

R. Culmer Community Development Task Force

S Stop Transit Over People, Inc.
This Draft Environmental Impact Statement 1is being made available in

January 1978. The Final Environmental Impact Statement is planned to be
available in April 1978.
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REVIEW AND FINDINGS

Based on information included in this Draft Environmental
Impact Statement (EIS) and comments received, the Administra-
tor of UMTA, before formally approving any project, must make
the following review and findings required by the respective
sections of the Urban Mass Transportation Act of 1964 as
amended.

Section 3(d) revised .... that the applicant

(1) has afforded an adequate opportunity for public
hearings pursuant to adequate prior notice, and has
held such hearings unless no one with a significant
economic, social, or environmental interest in
the matter requests a hearing;

(2) has considered the economic and social effects
of the project and its impact on the environment;
and

(3) has found that the project is consistent with official
plans for the comprehensive development of the
urban area.

Section 14(b) .... the project application includes a detailed
statement on

(1) the environmental impacts of the proposed project;

(2) any adverse environmental effects which cannot be
avoided should the proposal be implemented;

(3) alternatives to the proposed project; and

(4) any irreversible and irretrievable impact on the
environment which may be involved in the proposed
project should it be implemented.

Section 14(c) .... that

(1) adequate opportunity was afforded for the presenta-
tion of views by all parties with a significant
economic, social, or environmental interest, and
fair consideration has been given to the preserva-
tion and enhancement of the environment and to the
interest of the community in which the project is
located; and

(2) either no adverse environmental effect is likely
to result from such project, or there exists no
feasible and prudent alternative to such effect
and all reasonable steps have been taken to minimize
such effect.
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I. REGIONAL PERSPECTIVE

Florida is 58,560 square miles in area; it is the 22nd largest state in area
and the ninth most populous with more than 8.5 million residents. The Florida
peninsula juts southward 500 miles between the Atlantic and the Gulf of
Mexico, and has a tidal shoreline measuring 2,276 miles. It has 166 rivers as
well as more than 30,000 lakes.

The state has a tremendous agricultural output; it produces 80 percent of the
nation's oranges and grapefruits, and ranks second in vegetable production.
Manufacturing, a growing and diversifying sector of the economy, accounts for
twice as much total personal income as agriculture. Leading industries, in
terms of value added by manufacturing, are food processing, chemicals, paper
and paper products, printing and publishing, stone-clay-glass, and
transportation and electrical equipment. Tourism is a major industry,
offering a wide variety of attractions in addition to climate, resorts, and
water sports.

The geography of Florida, dominated by its peninsula, has necessitated the
development of an extensive statewide transportation system. Florida is
served by several interstate highways including: I-10, 368 miles long from
Pensacola to Jacksonville; 1I-75, from the Georgia Border to Tampa/St.
Petersburg; I-4, 138 miles long from Daytona Beach to Tampa; and I-95, 347
miles long from Jacksonville to Miami. As a tourist oriented state, air
travel plays a major role in the overall transportation system. Major
commercial airports are located in Tallahassee, Jacksonville, Tampa/St.
Petersburg, Orlando, Fort Lauderdale, and Miami. Other Florida communities
are also served by regularly scheduled airlines on a less frequent basis.
Florida's airports serve as major points of entry to the United States for
foreign visitors, particularly those from South America and Mexico. Rail
service in the state is provided by the Seaboard Coast Lines and Florida East
Coast railroads among other carriers. Major seaports are operated at Miami,
Fort Lauderdale, Tampa, Jacksonville, and Pensacola.

Tallahassee, in the north, is the capital while 468 miles southeast is Miami a
world famous subtropical resort center and the state's second largest city,
after Jacksonville, with a population of 331,553 (1970).

Miami is located in Dade County (also called Metropolitan Dade County) which
has a total land area of 2,132 square miles, Tlarger than the states of
Delaware or Rhode Island. The Everglades dominate the western and southern
portion of the county and that area is sparsely populated. The population of
Dade County in 1976 was 1,449,300.

Urbanized Dade County, a term applied to the densely populated areas of Dade
County including Miami and other municipalities, has a population of 1,429,550
according to the 1976 estimates. The urbanized area of Dade County consists
of 250 square miles. Metropolitan Dade County is located along the southeast
tip of the Florida peninsula. It is bounded by Biscayne Bay and the Atlantic
Ocean on the east, Everglades on the west, the Florida Keys to the south, and
connects with the metropolitan Fort Lauderdale area to the north (see Figure
T=1.)..
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Recent wurban growth of Metropolitan Dade County has been generated by its
pleasant subtropical climate, its outstanding recreational facilities and
natural attractions. These attractions and its favorable geographic situation
have spurred development of the area as a major tourist center, a retirement
community, and a center for international marketing.

Like other rapidly expanding urban areas, Dade County has experienced the need
for more housing, schools, transportaton facilities, and the necessary related
public services. With Miami as the hub for most activities, demand for land
in and near the central city has steadily increased. Higher densities of
population have taken place near the central <city and along major
transportation corridors. The transportation needs have increased immensely.
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IT. STUDY AREA DESCRIPTION

A. TRANSPORTATION DESCRIPTION

The wurbanized portion of Metropolitan Dade County relies heavily on the
automobile as its primary mode of transportation. Automobile travel depends
on 667 miles of a highly developed system of major streets and highways,
freeways, expressways, and arterials (including Interstate Highways) which
carry three-fourths(lgf the vehicle miles of travel. The 1974 National
Transportation Study (NTS) indicated that Miami had 0.16 miles of freeway
per capita, ranking 27th out of 28 major urban areas in the United States.
The number of per capita auto trips via the freeways also ranked next to Tlast.
The 65 miles of freeways and expressways alone carry over 2 million vehicle
miles of travel per day, or about one-fifth of the countywide total. About 85
percent of the vehicular travel relates to private automobiles and 15 percent
to trucks, buses and other vehicles. Heavy traffic and extreme Tevels of
congestion occur in several travel corridors which have been considered in
previous studies as potential rapid transit corridors. Vehicular traffic on
many routes, including Interstate Route 95, Collins Avenue, South Dixie
Highway, and the Palmetto Expressway exceed capacity levels associated with
desirable flow conditions. Highest daily volumes occur on Interstate Route 95
in the vicinity of the Airport Expressway.

The Metropolitan Transit Authority (MTA) 1is the principal mass transit
operator in Dade County. MTA started its operations as a public concern in
Fiscal Year 1962-1963. During its first year of operation, the MTA carried
41.4 million revenue passengers and operated 11.9 million miles. Ten years
later the agency carried 48.3 million passengers and operated 15 million
miles. In Fiscal Year 1975-1976, a total of 63,409,368 passengers were
carried by the MTA fleet of 515 buses. MTA operates 81 routes within a
service area of approximately 500 square miles; of this number, 18 are express
services.

In the cities of Miami and Miami Beach and the more heavily populated areas of
Dade County, MTA routes blanket the area and provide service to virtually all
sections. In southern Dade County, development is primarily in the South
Dixie Highway corridor and consequently this is where the transit service is
concentrated.

Within the 500 square mile service area, differing amounts of route miles are
operated throughout the day and on various days of the week. As of December
12, 1976, MTA was operating the following number of revenue miles and daily
patrons:

Weekdays ----=-==--==---- 54 ,565.9 Miles: 202,000 patrons
Saturdays --------------- 43,490.4 Miles: 155,540 patrons
Sundays/Holidays -------- 30,034.3 Miles: 105,040 patrons

(1) 1974 National Transportation Report, U.S. Department of Transportation,
December 1974.
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In addition to automobile and local bus service, Miami and Dade County are
served by other major modes of transportation. The major transportation
facilities of the region are shown in Figure II-1; they include freeways,
major arterials and rail facilities. In addition, rail terminals, airports,
truck terminals and a major seaport are indicated.

Special local services are offered by a number of privately owned jitneys in
the central Dade County area. Intercounty transit riders, which comprise
about 2 percent of all Dade County riders, are served by the MTA, Broward
County Transit Authority, Greyhound Lines East, Inc. and Continental
Southeastern Lines, Inc. (Trailways). Two interstate bus 1lines operate in
Dade County with their major terminals 1located in downtown Miami. Many
substations and stops are located throughout the Dade County area.

Dade County has four airports within its borders; Miami International Airport,
New Tamiami Airport, Opa Locka Airport and the military field at Homestead Air
Force Base. The number of passengers passing through Miami International
Airport more than tripled from 4 million in 1960 to 13.0 million in 1976/1977,
while cargo operations soared from 200 million to 842 million pounds during
the same period. The number of takeoffs and Tlandings declined slightly in
comparison, dropping from 321,000 to 303,250, reflecting the larger aircraft
developed during the 1960's.

The Dodge Island Seaport is among the busiest and fastest growing passenger
ports in the nation. In 1976, 1,029,687 passengers passed through the port,
more than six times the 1961 figure. Cargo handled in 1976 amounted to
1,536,000 tons, more than five times the 1961 tonnage, with the bulk of it
being "clean" cargo to complement the cruise ship operations. The use of
roll-on, roll-off and containerized cargo facilities increased during the 15
year interval, and new facilities for both passenger and freight operations
have been recently added. The actual dollar inflow to the local economy from
all phases of port operation totaled more than $189 million in 1976. Although
Dade County does not operate rail, truck or intercity bus terminals, these
elements constitute an important and growing segment of the total
transportation picture. Trains continue to be a major mover of freight and,
with the assumption of some passenger operations by AMTRAK, the movement of
intercity passengers by rail is increasing. Two major railroads operate in
Dade County, the Florida East Coast Railroad and the Seaboard Coastline
Railroad. They utilize four major terminals, the same as in the early 1960's.
Nine major truck terminals provide for intercity and intracity freight moving
service. They are located near Dade County's industrial areas.

1. Transportation Goals and Policies

Transit planning and development objectives were established by Metropolitan
Dade County. The County's transportation goals and policies are included in
Part I of the Comprehensive Development Master Plan adopted in 1975. The
transportation goals are:

"Provide access to employment and the facilities and services of the entire
metropolitan area: plan for mobility, opportunity, variety,  energy
conservation and low travel times and costs, safety, comfort and convenience
while traveling; and provide for efficiency, economy and a well-balanced,

I1-2
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integrated transportation system within Dade County without detracting from
the quality of 1life of the community.

Public or mass transportation should be given top priority as a positive tool
to support and improve the viability of the county and the region.

Provide a system of transportation facilities which will anticipate the need
for the movement of people and storage of goods and vehicles.

Coordinate and integrate the county transportation facilities with surrounding
activities so that these facilities contribute to the enrichment of the
physical environment of Dade County.

Transportation facilities should be planned and designed to conserve energy
and other natural resources and existing man-made facilities and to reduce the
total need for new public investment.

Development within a reasonable radius of rapid transit terminals should be
considered as having county-wide impact and managed consistent with overall
county-wide goals."

The adopted transportation policies are:

1 Provide rapid, safe, reliable, clean, convenient, Tlow-fared
(subsidized where necessary) public or private mass transportation
systems that result in easy movement of people ‘and goods between the
proposed nodes and also between adjoining residential areas and the
nodes.

2. Transit facilities and services should support the shaping and
staging of development, re-development, and intensification of the
central business districts, tourists areas, diversified and
specialized activity centers, and their continguous residential
areas.

3 Provide rapid transit terminals in major activity centers and provide
mass transit facilities to the tributary areas.

4. Develop and assure a public and private internal movement system
adequate to support an activity center prior to committing major
transportation improvements needed to serve the center.

5. Utilize the transportation resources of the County as a tool in the
solution of the County's most pressing social and economic problems,
including the enhancement of tourist areas, providing low cost
transportation for the elderly and the handicapped and low income
families, and the revitalization of depressed areas.

6. Transportation planning and investment should provide for the
efficient movement of goods including consideration of truck routes;
intermodal terminals; use of modern distribution systems;

incorporation of goods movement systems into design of major
activities centers; elimination of «conflicts between people
movements and goods movements, and the conservation of energy.
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10.
11,

12,

13.

14.

15;

16.

17.

18.

19,

20

21.

Adequate parking, as well as efficient interchange facilities for
feeder buses and automobile passengers, should be provided at points
where the highway system interfaces with the mass transit system.

Locate transit stations on or near the intersection of arterial
streets.

Incorporate transportation terminals, transfer points, parking
garages, and local distribution systems into the design of the major
centers.

Encourage the separation of pedestrian and vehicular traffic.

Create a system of interconnected bicycle paths throughout the
county.

Encourage the development of service accessways, including alleys,
wherever feasible and necessary, especially in areas generating
substantial traffic for the delivery of goods and providing
services.

Transportation facilities should be designed to complement adjacent
development and also have a distinctly aesthetic identity of their
own.

Designate and preserve through advance acquisition of rights-of-way
where necessary, transportation cooridors as a means of achieving
orderly relationships between transportation and urban development.

Major thoroughfares and junctions should not be located in a manner
which would tend to sever or fragment land which could otherwise be
developed into well-defined neighborhoods.

The rapid transit and highway system should complement and
facilitate local movements provided by local streets, bicycle paths,
and pedestrian facilities.

Transportation planning should be coordinated with the development
or redevelopment of adjacent land, particularly in the vicinity of
mass transit stations and expressway interchanges.

Transportation corridors should be designed for high quality visual
experiences.

Where appropriate, adequate buffers should be provided by government
to protect adjacent residential development from the adverse effects
of noise pollution.

Require arterial road dedications to allow for 1linear Tlandscaped
open space.

Development and re-development in approach zones to airport run-ways
should be regulated to effectively reduce the detrimental effects of
noise pollution.
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22. Activities with significant demand for aéf) travel should be
encouraged to locate in proximity to airports."

2. Travel Demand

A total of 5.39 million person trips are forecast for 1985. The 1985 trip
forecast represents the total number of person trips, as distinguished from
vehicle trips, that will be made by all people in Dade County over a typical
24-hour weekday during the winter tourist season. Consequently, in addition
to resident trips, the projections also include tourist trips. Approximately
42 percent of the trips will be home based.

Basic input to the ridership forecast process is the set of 1985 socioeconomic
projections contained in the Comprehensive Development Master Plan 1976 Annual
Report of the Dade County Planning Department. With a resident population
projection in 1985 of 1,736,250, these data reflect a growth estimate of
nearly 300,000 residents over the 1976 population.

B.  DEMOGRAPHIC ANALYSIS

A demographic presentation is included in order to establish the framework and
information base for assessing the social, economic and Tland use
characteristics of Metropolitan Dade County. Brief summary materials are
presented for existing and forecast levels of population, existing economic
characteristics and existing and forecast Tand use patterns.

1. Population

a. Existing

During the period from 1960 to 1970, the population of Metropolitan Dade
County grew by 35.6 percent. This increase in residents was almost one-fifth
of the population increase experienced by the State of Florida which grew 37
percent during the decade and was about six times the population growth rate
of the United States as a whole.

At the time of the 1970 Census, the population was estimated to be 1,267,792
residents. The estimated population of Metropolitan Dade County for April 1,
1976 was 1,449,300.

The County's population in 1970 contained 24 percent Spanish American; 15
percent Blacks and 61 percent other. The Spanish population was located in or
near the central business district extending north to the Julia Tuttle
Causeway, west to Miami International Airport and south to Southwest 8th
Street. Other pockets were found in Hialeah and south of Southwest 8th Street
in 1970. The Black population was largely concentrated in the areas east of
Opa Locka Airport; downtown Miami, east of I-95; and North Miami. Black
populations were also distinguishable in Richmond Heights and South Miami.
Between 1960 and 1970, the most dramatic population change occurred as a
result of the influx of the Spanish speaking population. Figure II-2 shows
the ethnic and racial concentrations for the study area.

(2) Comprehensive Development Master Plan, Metropolitan Dade County
Department of PTanning, 1975.
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Recent population estimates indicate that the Spanish surnamed segment of the
county's population 1is continuing to increase. Estimates of the 1975
population show that more than 32 percent of the county's population are
Spanish Americans. In absolute numbers, this is an increase of 168,000
persons from 1970 to 1975. The proportion of blacks has remained at
approximately 15 percent while those in the "other" category have decreased to
53 percent.

The distribution of Spanish speaking population has also changed dramatically
since 1970. In 1970, this group was located predominantly within the City of
Miami. In 1975, more than 56 percent of the Spanish speaking population of
Dade County resided outside the city Timits. Of the total increase of 168,000
persons, 60,000 (36 percent) occurred in the north suburbs and 52,000 (31
percent) in the south suburbs and Homestead.

b. Future

The projected population growth for Dade County 1in the Comprehensive
Development Master Plan (CDMP) Annual Report of 1976 is based on trends of the
1960's and very early 1970's. The total population is estimated to reach
1,736,000 residents by 1985, and 2,050,000 by the year 2000. Figure II-3
depicts population distribution in Dade County for the years 1985-2000.

2. Social Structure

a. Transit Dependents

The Metropolitan Dade County area is characterized by large numbers of transit
dependent persons. Transit dependency has often been found to be a factor of
ethnic background as mentioned above and the related income patterns which are
discussed in the following section dealing with the economic characteristics
of the residents of the area. Two other important factors are the age
characteristics of the population and the availability of automobiles.

Because of climate and its traditional attraction as a retirement community,
Dade County contains a considerable number of residents of age 65 and older --
approximately 173,000 or 13.6 percent of the total population (1970 Census).
By way of comparison, New York's population contained 10.0 percent in this age
group and Los Angeles, 9.2 percent. The national average was 9.9 percent. A
substantial portion of Dade County's older residents, about 42,000, is
concentrated in Miami Beach, where nearly 49 percent of the population is over
65,

While the United States as a whole has 34.4 percent of its population under
age 18, only 29.2 percent of Dade County's population was in this age group.
The county, as a result of its age structure, has many persons who depend upon
transit for intra-area mobility.

Automobile ownership, and especially multiple automobile ownership, is taken
as an indicator of mobility as well as affluence. The county-wide average for
auto ownership was 1.23 per dwelling unit in 1969. As might be expected, both
the outlying districts and the more affluent districts show relatively high
figures for auto availability. The highest statistics for autos per dwelling

11-8
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unit were for the area along South Dixie Highway south of Kendall Drive which
averaged about 1.75. The lowest figures were for the downtown area where auto
availability was -less than one per household. In the downtown area of Miami,
there were 26,069 autos available for a total of 31,057 dwelling units; a
ratio of 0.84 autos per dwelling unit. Center city residents, in particular,
have mobility problems and are highly dependent upon transit service.

b. Political Structure

i. Dade County Metropolitan Government

"The Metropoiitan Dade County Home Rule Charter was adopted May 21, 1957.
This charter gives Dade County broad homerule powers to create a metropolitan
government serving the area's present and future needs, yet allows the
county's municipalities to continue to function under the homerule powers
granted to them by the Florida Constitution."

In addition to providing home rule powers, the charter established a bilevel
governmental structure which provided for the reorganization of the
traditional, 1limited county government structures into a Metropolitan
county-wide government capable of performing most municipal type functions on
a metropolitan basis and for the continuation of municipalities which would
perform those services not county-wide coordinated.

The Dade County Charter also provides for a county manager form of government
which provides that the county manager, as chief executive, be appointed by a
nine member County Commission. The eight county commissioners, one from each
district, are elected in a countywide election. A county mayor is elected by
the voters to serve as chairman of the County Commissioners. Terms of
commissioners are four years, but the county manager serves at the pleasure of
the Commission.

ii. Zoning Power

Zoning powers are an important aspect of the local government's ability to
control, direct and foster growth in its area. The following is an overview
of these powers for the three major local governmental systems in the county:

(a) Dade County Governmental Zoning Jurisdiction

Certain legislative powers contained 1in the Home Rule Charter relate
specifically to development of public facilities. They are as follows:

° To provide and regulate arterial, toll and other roads,
bridges, tunnels and related facilities; eliminate grade
crossings; provide and regulate parking facilities; and
develop and enforce master plans for the control of
traffic and parking.

- To provide and operate air, water, rail and bus terminals;
port facilities and public transportation systems.

II-10



° To prepare and enforce comprehensive plans for the
development of the county.

To set reasonable minimal standards for all governmental
units in the County for the performance of any service or
function.

The right of eminent domain and the power to condemn
property for public purposes.

< To establish, coordinate, and enforce zoning and such
business regulations as are necessary for the protection
of the pubTlic.

(b) Municipal Governments' Zoning Jurisdictions

Most of the municipalities within Dade County are also governed by a
Council/Manager form of government and are empowered by the State of
Florida to adopt zoning by virtue of Chapter 176 of the State
Statutes.

(c) Government of Unincorporated Areas - Zoning Jurisdiction

The Charter also provides that the Dade County Planning Department
shall prepare for review by the Planning Advisory Board, and for
adoption by the Board of County Commissioners, zoning, sub-division
and related regulations for the unincorporated areas of the county
and minimum standards governing zoning, sub-division, and related
regulations for the incorporated areas and make recommendations
thereon with a view to coordinating such municipal systems with one
another and with those of the County.

By virtue of the Home Rule Charter, the County Planning Advisory Board
provides technical assistance to the Board of County Commissioners in
establishing minimum standards for the municipalities and unincorporated areas
and in preparation of higher zoning for unincorporated areas. Each
municipality is responsible for enforcing its own higher zoning ordinances.

iii. Metropolitan Services

The division of governmental services among the incorporated cities and Dade
County is not fixed by charter, but has evolved over a number of years. As a
result of the flexible method for the transfer of municipal services to the
county government provided in the Charter, a number of services and facilities
have been transferred and unified under the county government.

Among the services which have become metropolitan in nature and are now
provided by Dade County are traffic courts, arterial road maintenance,
arterial street Tlighting, property assessments, tax collection and billing,
central occupational licensing and mass transit. The Dade County Metropolitan
Government also operates the public hospitals and provides health and
emergency welfare services. It maintains and operates regional parks, new
parks in the unincorporated areas, and certain parks and beach facilities

II-11



which have been transferred to the County by several cities. The county
government provides many county-wide law enforcement services, particularly
technical services and fire protection in the unincorporated areas and in 13
incorporated cities, at the request of those cities. Garbage collection in
the unincorporated areas and most waste disposal services are also provided by
the county. The county government also operates the seaport and the airports.

The metropolitan government has enacted a wide variety of codes with
countywide application. These include the uniform traffic codes, uniform
building and subdivision codes, the minimum standards for fire protection and
housing codes, and uniform air and water pollution control codes.

3 Economic Characteristics

As is well known, Metropolitan Dade County is primarily a trade and service
economy, a feature common to Targe urban areas, but even more pronounced here.
Manufacturing has always been of relatively less importance even though
substantial in size. The climate and coastal setting have provided the basis
for tourism and retirement "industries". These in turn have provided support
for a variety of service and trade activities as well as a good portion of the
market for residential and commercial construction. Previous analysis has
shown that the most important categories, ranked by employment, in Dade's
economy are services, trade, manufacturing, transportation, communications and
public utilities and construction. Ranked according to the proportion of
earnings they provide, the major sectors of the economy are: services, trade,
transportation, communications and public utilities, government, manufacturing
and contract construction. Available evidence suggests that through 1985 at
least, the basic pattern of the Dade economy will not undergo fundamental
change. Significantly, neither manufacturing nor construction seem destined
to enlarge their share of employment, although trade may actually show a
slight drop in share while several of the service industries may expand
theirs. Overall, barring major problems at the national Tevel, the local
economy should experience substantial growth through 1985.

a. Land Value

The value of land in Dade County has risen substantially in recent years. The
increase in land value has been more rapid than in most urbanized areas. In
1969, the assessed value of land in Dade County was $3,256.6 million. By
1976, the total assessed value had increased to $8,603.9 million, an average
annual increase of 38 percent. The highest valuations occur in downtown
Miami, Miami Beach, North Miami Beach, and an area between Tamiami Trail and
Northwest 7th Street, lying west of downtown. The 1976 assessed Tand values
per acre were $90,000 for Miami, $172,000 for Miami Beach, $70,000 for Coral
Gables; $47,000 for Hialeah and $52,000 for South Miami. Florida law requires
that land be assessed at its full market value.

b. Income
Throughout the past twenty years, Dade County's per capita income has remained
near or above the national average. In 1970, the per capita income was 13

percent higher than the national figure, 24 percent higher than Florida's and
40 percent higher than the level for the Southeast United States. In 1969,

II-12



the highest mean family incomes were in the communities of Bay Harbour
Islands, Miami Shores and Coral Gables. The lower incomes reported were for
Opa Locka, the Homestead Air Force Base area and the City of Miami as a whole.
See Figure II-4 for a summary of the income characteristics of the study area.
Approximately 22 percent of the families in Dade County, according to the
1970 census, had incomes of less than $5,000 per year; 40 percent of black
families, 25 percent of Spanish American families and 20 percent of white
families reported incomes under $5,000.

c. Employment Distribution

Total employment in Dade County was estimated to be 652,000 in 1973. Although
major employment centers are located throughout the county, one of the largest
concentrations is in the central business district identified as District 1
(see Figure II-5). This area accounted for 42,800 jobs, or almost 7 percent
of the county's employment.

Other concentrations of jobs in the county are Tlocated at the Miami
International Airport (District 29) with 50,400 jobs, the Civic Center Area
(District 6) with 54,700 jobs and Miami Beach (District 48) with an estimated
50,000 jobs. The areas of Miami Beach (Districts 49 and 50) and northern
Miami (Districts 5 and 7) also have heavy employment concentrations of
approximately 65,000 and 38,000 jobs, respectively. A substantial amount of
intercommuting is associated with these two areas. Figure II-5 depicts the
employment dispersion for each of the 51 districts in the county. For three
of these districts (30, 32 and 33) the area which includes Coral Gables and
the area to the west that lies south of Tamiami Trail, the bedroom effect is
particularly strong. There is substantial residential development and a
resident labor force. These districts contained a population of approximately
165,000 in 1970, 9 percent of the county's total population, but provided only
35,000 jobs or 4 percent of the county's total.

d. Business and Industry

The industrial structure of Dade County 1is accentuated in favor of the
transportation, communication and utility industries when compared to the
national average, (11 percent versus 6 percent for the United States).
Service 1industries are also higher than the national average due to the
recreational character of the area. Noteworthy is the absence of large scale
manufacturing unlike cities of comparable size. The Dade School Board is the
largest single employer with the county government ranking second.

4. Land Use

Dade County includes 2,132 square miles of 1land, of which 250 square miles
were developed in 1970. A major portion of the area is in the Everglades. A
substantial area is devoted to agriculture, particularly for fruits and
vegetables. The general pattern of development (1970) is represented in
Figure II-6. In general, the community has developed along major
transportation spines radiating from the Miami central business district
(I-95, Biscayne Boulevard, US 1) and near the relatively few concentric
cross-radii connectors (Florida's Turnpike, Palmetto and Golden Glades
Expressways and LeJeune Road). The rapidity of development occurring in the
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last 20 years has resulted in a large number of vacant tracts within the urban
fringe, a condition the Comprehensive Development Master Plan (CDMP)
recognizes and plans to eliminate. The Plan, adopted on March 31, 1975,
includes land use projections to 1985 and the year 2000 in the form of two
proposed Metropolitan Development Patterns. The 1985 metropolitan development
pattern is shown in Figure II-7. The plan and the projected development
patterns for 1985 and 2000 are updated annually and amended to insure the
continuation of the plan as "a viteg)too1 for the orderly management of Dade
County's growth and development". This, plus the powers of the county
defined within the Metropolitan Charter of 1957, insures the plan's continued
vitality.

Included in the Comprehensive Devggfpment Master Plan (CDMP) 1is the
Environmental Protection Guide (EPG). The stated purpose of the EPG is to
direct the protection of Dade County's natural environment from the adverse
effects of urbanization. The guide includes a description and analysis of the
natural environment 1in Dade County and delineates Environmental Protection
Zones (see Figure II-8) with a stated purpose to:

1) Preserve the remaining viable, functioning natural areas in Dade
County.

2) Insure that urban development will not either infringe on these
natural areas directly or adversely affect adjacent areas such that
the natural areas will not be able to function in their present
state.

3) Establish a balance between urban natural resource demands (e.g.,
water) and natural area resource demands.

Dade County has experienced significant growth of the urbanized land, an
increase of 44.5 percent from 1960 to 1970. The total undeveloped portion of
the urbanized area, while still significant, has declined by about 30 percent,
while proportionately more land is being used for urban water areas. Among
the more significant trends has been the shift in the composition of the
housing units with multifamily units comprising a significantly larger
proportion of the total housing (33 percent in 1960 versus 42 percent in
1970). An additional significant trend has been the development of a number
of new major activity centers, as per the. recommendations of the CDMP
(Dadeland, Westland and Cutler Ridge shopping centers) and the continued
vitality and revitalizatin of existing centers (the Downtown Government Center
in the CBD, Miracle Mile in Coral Gables). In summary, poor accessibility and
natural constraints (water limitations and environmentally sensitive 1lands)
and their recognition and accommodation (via the CDMP) appear to have halted
the leapfrogging development pattern seen in the 1950's and early 1960's. The

(3) The 1976 Annual Report on the Comprehensive Development Master Plan for
Metropolitan Dade County, Florida, Metropolitan Dade County Planning
Department, 1976.

(4) Environmental Protection Guide, Dade County Planning Department, 1975.
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subsequent 1infilling and concentration of the development both present and
planned as in the CDMP have resulted in an increasingly dense, efficient land
use pattern in Metropolitan Dade County.

C. EXISTING ENVIRONMENTAL CONDITIONS

Dade County's urban growth during the last decade has been generated by its
pleasant subtropical climate, its outstanding recreational facilities, and its
natural attractions. This urban growth brings a host of interrelated resource
problems. Clearing, dredging and building affect the quality of the air,
water, land, plant 1ife, animals and man. The need, therefore, is one of
maintaining the balance of the interrelated environmental situations with
urbanization and economic growth of the areas.

1. Natural Environment

Dade County is nearly flat. Its highest point is only 25 feet above sea Tlevel
with most of the area being less than 10 feet above high tide. It is
characterized by six natural features shown on Figure II-9, Physiography, and
described in Table II-1, Physical Provinces.

The floor of the Everglades consists of sedimentary rocks overlain by peats
and mucks. Within Dade County, the Everglades cover a broad area in the west
and south. The peat mantle varies in thickness from six to 60 inches and is
poorly drained. Wildlife is abundant in the Everglades. Although the
function of the Everglades as a natural system has been seriously and
perhaps permanently impaired by the construction of numerous drainage canals,
development has been Timited generally to areas near the eastern edge.

The Coastal Ridge province consists of outcroppings of Miami oolite which form
an eastern boundary for the Everglades with a maximum elevation of 23 feet in
the Coconut Grove area. Farther south the elevation decreases to eight or
nine feet 1in the Homestead area and to no more than two feet at Mahogany
Hammock 1in the Everglades National Park. Because of its higher elevation,
this area was eminently suited for development and now lies almost entirely
within the urbanized area.

The Rocky Glades province is bordered by the coastal ridge on the south and
east and the Everglades on the north and west. The surface is covered with
outcroppings of oolitic 1limestone which often appear as rough, rocky
outcroppings eroded into pinnacle soils. The portion of this province east of
Krome Avenue is rapidly being cleared for cultivation or construction. The
area to the west has not yet been drained and presently 1is used only for
agriculture on small tracts.

The transverse glades extend 1ike fingers across the Coastal Ridge between the
Coastal Marsh and the Rocky Glades and include most of the major canals and
the pathways of saltwater intrusion, storm runoff and flooding near the coast.
In a natural state, their vegetation is similar to that of the Everglades. At
the present time, they are largely used for agriculture.
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The coastal area along Biscayne Bay includes mangrove swamps, located
primarily on the southeastern and southern coasts of the county, and the marl
glades which extend inland from the swamps. The mangrove swamps are
frequently flooded by salt or brackish water. Sawgrass, needlegrass and
mangrove are the principal forms of vegetation. The surface material is
composed mostly of organic soils or marl. The marl glades include parts of
the transverse glades and the southern coastal area inland of the mangrove
swamps. Agricultural activities are located in the northern portion of the
southern coastal area where sufficient drainage facilities are available.

Biscayne Bay is 35 miles long, up to 10 miles wide, and up to 12 feet deep;
bordered by the mainland on the west and a ridge of coral limestone on the
east which emerges farther south as the northern Florida Keys. This same
ridge of coral Timestone is capped in the north with the islands of Miami
Beach, Key Biscayne and Virginia Key.

2. Geology

The geology of South Florida, including Palm Beach, Broward and Dade Counties,
is relatively simple (see Figure II-10). Structurally, Florida is believed to
consist of a deep core overlain by limestone sediments ranging in thickness
from 4,000 feet in north central Florida to more than 15,000 feet in the
southeastern part of the state. In Dade County, most of the surface rock is
Miami oolite, a variable limestone visually characterized by a multiplicity of
solution holes. It resembles a giant sponge. On thescoastal ridge, upon
which much of the City of Miami is built, the Miami oolite is underlain by the
Key Largo Tlimestone, an ancient coral reef which is also the base of the
Florida Keys. Beneath the Key Largo T1limestone 1lies the Fort Thompson
formation. This limestone is the principal component of the Biscayne Aquifer.

A band along the coastline, extending roughly from just south of downtown
Miami to north of Palm Beach County and west to Lake Okeechobee, is covered by
a material called Pamlico sand. This is a varicolored quartz which occurs in
sand dunes and old beach ridges at altitudes up to 60 feet.

The Biscayne Aquifer is a region of water bearing substrata that constitutes
the entire potable water supply of Dade County. Its principal component is
the Fort Thompson formation which is highly permeable in a vertical direction
and readily transmits rainfall to the water storage formation beneath.

3. Soils

The soils of Dade County consist principally of very poorly drained organic
bog soil 1lying over limestone and mineral base soils which have not yet had
time to mature. Because of the warm, moist subtropical climate, soil building
processes continue actively during most of the year. The four basic soil
types in this region are sands, rocklands, marls and organics. Sands cover
the bedrock where they were deposited by the ocean and where this depositation
did not occur or where erosion has occurred, rockland is found. Marls are
mineral precipitants laid down in a freshwater environment. Organic soils
consist of accumulations of decomposing plants. Because of the relatively
short time since the soil creation process began, present soils are shallow
with immature profiles. The warm and wet climate has continually leached
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nutrients out of the exposed mineral soils so that they are relatively low in
fertility. Curtailed oxidation in the submerged organic soils have enabled
that group to retain a high degree of fertility.

Generalized soil associations are shown in Figure II-11. Basically, all are
mineral based, with the exception of the following:

° The Everglades-Brighton-Pamlico Association -- an organic soil
composed of peats and mulches and very poorly drained.

° The Perrine-Ochopee Association -- a marly soil, very dense and
poorly drained.

° The Tidal Marsh-Coastal Beach-Coastal Dune -- sensitive shoreline
areas, very poorly drained marsh or excessively drained, unstable
sands.

The above three soils, because of their characteristics, present problems for
development such as high shrink-swell and poor drainage. The remaining areas,
while generally suitable, contain smaller areas which possess negative
characteristics which may be suitable for development without special
treatment.

4. Meteorology and Climatology

The subtropical climate of Dade County is characterizéd by warm weather,
abundant rainfall and light but persistent winds.

The average annual rainfall approaches 60 inches with considerable variations
of precipitation, daily and seasonably. About two-thirds of the annual
rainfall occurs between May and October and is characterized by local showers
of high intensity within an area of a few square miles. The yearly average
temperature range is approximately 20 degrees ranging from a low in the middle
sixties during the winter to a high in the summer months in the mid
eighties -- the yearly average is 75 degrees.

Prevailing winds are easterly during the summer and fall months, occasionally
shifting to the west during the evenings. During the rest of the year, the
wind movement varies from the northwest to the southeast with occasional
westerly winds. Average wind velocities over the past 30 years ranged from
8.1 to 10.8 miles per hour with velocities averaging from 9.9 miles per hour
during the late fall and winter months to 8.8 miles per hour from April to
September. Tropical storms periodically pass over the area between the months
of August and November. These storms are usually accompanied by heavy rains
which can cause flooding in the Tow areas. The official hurricane season is
June 1 through November 30.

5. Hydrology

The hydrology of the area is a complex system involving interrelationships
between the climate, topography, soil types and vegetation, the ocean, the
wetlands, the Biscayne Aquifer and the drainage canals. The water management
system is under the control of the South Florida Water Management District
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which operates and maintains a system of levees, water conservation areas,
canals, control structures and pumping stations. Figure II-12 indicates the
extent of this system and the average groundwater levels. The system not only
controls flooding and surface drainage, but aids 1in maintaining the
groundwater Tevel.

The Biscayne Aquifer is a hydrologic unit of water bearing rocks that carries
unconfined groundwater 1in southeastern Florida. Almost the entire potable,
industrial and agricultural water supply comes from the aquifer. The aquifer
underlies all the coastal areas and most of the Everglades northward to
approximately the Broward/Palm Beach County 1line. The thickness of the
aquifer is greatest along the coast and in the Miami area it approaches a
maximum of approximately 120 feet but decreases rapidly westward into the
Everglades.

A11 the water that recharges the Biscayne Aquifer is derived from either local
precipitation or 1is conveyed via canals from Lake Okeechobee or the water
conservation areas to the north. When rain falls upon the land surface, some
is evaporated, some is used by plants, another portion runs off as surface
water in streams or canals or to fill lakes and ponds, and the remainder
percolates rapidly downward through the thin sandy mantle to the groundwater
table. The groundwater table 1is relatively flat, has a slight seaward
gradient and is only a few feet above sea Tlevel. The water table fluctuates
in response to the variability of precipitation, evaporation, the effects of
canalways and aquifer pumpage. The entire natural or cultural environment of
southeast Florida is dependent upon the aquifer.

6. Vegetation

The mild weather and plentiful rainfall brings a proliferation of tropical
plant 1life to the area. Before the southward migration of man in large
numbers, the area was characterized as a marsh or wet prairie with Targe
forested areas. Pine and tropical hardwoods occupied the coastal ridges;
coastal areas were forested with the tropical hardwoods; and palms occupied
the elevated land above the influence of tides. Salt tolerant trees such as
mangroves and cottonwood flourished on land periodically flooded by salt or
brackish water.

Vegetation in Dade County can be classified into eight major vegetation types
or associations. These are mangrove, salt grasses, pine, freshwater grasses,
hammocks, tree islands, cypress and exotics. The existing vegetative
provinces are shown on Figure II-13.

With the urbanization of the area, the vegetation native to Dade County has
given way to manicured lawns and gardens and vast expanses of asphalt and
concrete. Wetlands drained for agriculture also altered large areas of the
natural vegetation. Land along the fringe of the urban development is used
for row crops and tropical fruit trees; the balance is used for pasture and
croplands.
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7. Fish and Wildlife

Dade County, with its mild weather, its plentiful rainfall and its warm, clear
water, provides a natural environment for a wide variety of marine life and
wildlife common to tropical and temperate zones. Man has altered the land to
the extent that spawning and feeding grounds for marine 1ife have been
destroyed and large acreages of habitat for many terrestrial species have been
destroyed. Draining of the wetlands has caused a massive decline in the
population of colonial wading birds. Forests and wet prairie areas taken over
for urban and agricultural development have deprived the deer, bear and the
panther of their choice habitats. The removal of mangrove swamps and the
dredge-and-fill operations to create more 1land for homes, apartments and
hotels have destroyed the microscopic plant and animal 1ife necessary to spawn
and feed myriads of species of shellfish, crustaceans and fin fish. The
encroachment of man on the area has been so serious that many species of
animal 1ife such as the Florida Panther, Manatee, Everglades Kite, Great White
Heron, Key Deer, Southern Bald Eagle, Brown Pelican, Alligator, Crocodile and
the Mangrove Fox Squirrel are now classified as endangered species.

8. Air Qualit

In the Metropolitan Dade County area, air pollution, in general, is somewhat
less severe than it is in most other urbanized regions of comparable size.
The lack of major topographic relief and the consistency of prevailing winds
combine to insure that dissipation of pollutants occurs at a relatively high
rate. Sheltered pockets of pollution, in most instances, cannot form and
serious temperature inversions occur relatively infrequently.

Current Florida air quality standards are presented in Table II-2 and 1976
ambient air quality data for Dade County are shown in Table II-3. These data
were collected by the Metropolitan Dade County Department of Environmental
Resources Management at monitoring locations presented in Figure II-14. The
primary pollutants for which air quality data were gathered are carbon
monoxide, particulates, photochemical oxidants, sulfur dioxide and nitrogen
dioxide.

Ambient air quality monitoring for carbon monoxide shows that the State of
Florida standard for maximum 8-hour average concentrations was equaled in
1976. The standard for maximum T1-hour average concentrations was not
exceeded.

One of the pollutants, photochemical oxidants, was sampled twice daily for
30-minute periods in 1976. The sampling data could not be compared to the
State of Florida standard for photochemical oxidants which is for a 1-hour
average concentration.

Data for particulate matter show that the State of Florida standards for
annual geometric mean and maximum 24-hour concentrations were exceeded at
eight sites and two sites, respectively, in 1976. State of Florida standards
for sulfur dioxide and nitrogen dioxide were not exceeded at any monitoring
locations in 1976.
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TABLE II-2

STATE OF FLORIDA AIR QUALITY STANDARDS

UG/M3 = micro grams per
cubic meter

PPM = Parts per million

POLLUTANT STANDARD

Particulates Annual Geometric Mean - 60 UG/M3

Particulates 24-Hour Maximum Concentration - 150 UG/M3

Nitrogen Dioxide Annual Arithmetic Mean - 100 UG/M3

Sulfur Dioxide . Annual Arithmetic Mean - 60 UG/M3

Sulfur Dioxide 24-Hour Maximum Concentration - 260 UG/M>

Carbon Monoxide Maximum One-Hour Concenfration - 35 PPM

Carbon Monoxide Maximum Eight-Hour Concentration - 9 PPM

Photochemical Oxidants Maximum One-Hour Concentration - 160 UG/M3

Hydrocarbons Maximum Three-Hour Concentration (6 to 9 am)
- 160 UG/M3 Measured and Corrected for
Methane
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TABLE II-3

1976 DADE COUNTY AMBIENT AIR QUALITY DATA

(Values in Micrograms per cubic meter (UG/M3))

PARTICULATES

Annual Annual
Geometric 24-Hour Geometric 24-Hour
Site# Mean Maximum Site# Mean Maximum
1 56.0 160.4 19 61,.6* 125.5
8 55,7 87.4 20 51.0 101.5
10 55.1 101.9 21 31.8 58.4
11 49.5 224.1* 22 37.4 79.0
12 50.2 97.5 23 40.6 78.2
13 55.0 104.8 24 40.6 78.2
14 28.0 89.2 25 45.1 181.7%
15 33.9 69.6 28 64.4% 105.9
16 39.3 142.2
*Exceeds State of Florida standards
NITROGEN DIOXIDE
(Values in micrograms per cubic meter (UG/M3))
Annual Annual
Arithmetic Arithmetic
Site# Mean Site# Mean
1 27.0 2z 18.4
13 31.3 23 15.9
15 9.4 24 15.9
SULFUR DIOXIDE
(Values in micrograms per cubic meter (UG/M3))
Annual Annual
Geometric 24-Hour Geometric 24-Hour
Site# Mean Maximum Site# Mean Maximum
1 5.8 20.0 22 7.5 49.4
13 4.8 37.3 23 7.2 35.5
15 8.7 55.3 24 6.1 33.2
20 12.4 36.9 29 14.6 67.6
CARBON MONOXIDE
(Values in parts per million (ppm))
Site# 1 Hour Maximum 8 Hour Maximum

]

22.0 ppm

*Equals State of Florida standard
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Like many other urban areas, the principal source of air pollution in Dade
County is motor vehicles. However, in Dade County the component of air
pollution from motor vehicles is particularly high. According to the Dade
County Community Improvement Program, about 80 percent of Dade County's air
pollutants are emitted by automobiles and fueling operations, while the
remaining 20 percent are emitted by power generating plants, industrial
processes, aircraft operations, garbage and trash incineration and open fires.
For purposes of comparison, it is interesting to note that, on the national
level, air pollution from automotive sources constitute approximately 50
percent of total emissions. Metropolitan Dade County has 1less heavy
industrial development than most 1large urban areas which accounts for the
higher contributions of air pollutants from motor vehicles than the national
average.

Because motor vehicles produce such a large percentage of the total air
pollution emissions in Dade County, regulations that are aimed at reducing the
impact of mobile source activity on ambient air quality are important.

The Florida Department of Environmental Regulation (DER) has suspended their
air pollution complex source regulation. This regulation required permits
be issued for 1large size parking facilities. Presently permits are not
required. At the time of construction the regulations of DER, if any,
will be followed.

9. Water Quality

One of the most prevalent environmental problems in Dade County today is water
pollution. Deterioration of surface water quality has been evident at least
since the 1940's when untreated wastewater was discharged to inland canals and
Biscayne Bay. Dade County water quality standards are given in Table II-4.

a. Inland Canals and the Miami River

Since the area 1is not heavily industrialized, the principal source of
pollution is sewage treatment plants and septic tanks, particularly in periods
of low flow. Urban runoff, although sometimes a problem, is not as great a
source of pollution in this area as it is in others because of the high
permeability of the soils and substratum over much of the area. The 208
program currently in progress in Dade County is attempting to document through
urban runoff studies, the cause and effect relationships between land use and
pollutant Tloadings. Present expectations are that 1if point sources are
regulated and nonpoint sources of pollution (including urban runoff) continue
unabated, 1983 and 1985 water quality goals will not be realized. Water
quality trends indicate that parts of the Bay and most inland waterways have
been severely degraded. Discharges of poorly treated or untreated wastewater
and excessive nutrient loads appear to be the primary causes of water

II-33



vE-11

TABLE II-4

WATER QUALITY STANDARDS FOR DADE COUNTY

STANDARDS
Fresh Water Tidal Salt Water
CHARACTERISTIC (Tess than 500 (greater than 500
ppm chlorides) ppm chlorides)

Dissolved oxygen (mg/1)

Biochemical Oxygen Demand (mg/1)

PH
Phosphate* (mg/1)

Coliform Bacteria Per 1000 ml(mpn)

*Note: Standard not adopted by Dade County

Source: Dade County Code Sec. 24-11

5 ppm during at least 10 hours per 24-hour period,
never less than 4 ppm, unless acceptable data
indicate that the natural background level is
lower than the values established here.

Shall not exceed a value which would cause
dissolved oxygen to be depressed below values
listed under dissolved oxygen and in no case shall
be great enough to produce nuisance conditions.

6.0-8.5 6.0-8.5
0.05 0.05
1000 1000



deterioration. Although there 1is some indication that concentrations of
pollution have decreased in recent years, most canals are still unfit for
human activity.

Generally, water quality in the canals is largely dependent upon the quality
of the effluent from sewage treatment outfalls in the urbanized, eastern
areas. A study contained in the Dade County Community Improvement Program
Report, Profile of Metropolitan Dade County, shows that, in 1971, fourteen out
of seventeen canals were unsuited for bodily contact because of pollution
levels, as expressed by coliform bacteria counts (see Table II-5). The canals
in general also show deficiencies in dissolved oxygen.

Another source of pollution results from the disposal of solid materials on
land. Water quality is degraded by seepage and runoff of polluted water from
open dumps into the Biscayne Aquifer and canals. Although some of these
problems can be alleviated by the adoption of technologically advanced solid
waste disposal facilities, care must be taken to minimize the effects of
adding to existing Tandfill operations.

b. Biscayne Bay

Biscayne Bay is a shallow lagoon 35 miles long, up to 10 miles wide and 12
feet deep. Mangroves and urban development border the bay on the west and
barrier islands form the eastern border. Along the western shore of the south
Bay, peat, mud and organic debris are several feet thick. The bay bottom in
the northern part from the Broward County line south to ‘the northern tip of
E1liot Key has a cover of sediment rich in organic matter. This mud like
material has covered much of the bay between the shoreline and the barrier
islands and has been carried to the bay from the inland waterways.
Origination of the mud is believed to be the pollution laden urban runoff and
the improperly treated domestic waste which had long been discharged into
inland waters, if not directly into the bay. Much of the bay bottom north of
Black Creek Canal was originally hard sand covered intermittently with
grasses. Poor quality water in north Biscayne Bay and destruction of a
habitable bay bottom has resulted also from extensive dredge-and-fill, from
bulkheading and from the impediment of the natural flushing process due to the
effect of a half dozen inadequately trestled causeways crossing the bay.
Table II-6 presents data on the present quality of the bay.

10. Noise

In urban areas, most environmental noise emanates from the following sources:
airports, trafficways and other sources such as railroads, construction
activities and industrial processes. In Dade County, almost all significant
noise is generated by airports and trafficways, although sporadic construction
activities sometimes produce objectionable noise for usually short periods of
time.

Figure II-15 depicts airport noise contours in Dade County and illustrates the
pattern taken by airport noise. It 1is evident that large sections of
residential areas are subjected to noise Tlevels of sufficient intensity to
constitute a detraction from the quality of life.
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TABLE II-5 - WATER QUALITY DATA

Miami River and Selected Canals

Dissolved Biochemical Phosphate Coliform
Sample Station Location Oxygen (DO) Oxygen Demand (P04) Bactaria PH
(BOD) 1976 DATA per 100 m1  (MPN)
MIN MAX AVG MIN MAX AVG MIN MAX AVG MIN MAX AVG MIN MAX AVG
Miami River (F-7) 0.9 6.6 3.0 0.4 2.8 1.6 0.09 0.40 0.28 45 17000 3210
Median 1300 7.1 1.6 7.8
+
Red Road Canal (E-9) 1.5 5.4 3,3 0.4 2,8 1.8 0.09 0.45 0.27 18 240000 37266
Median 1245 7.2 7.8 7.4
Red Road Canal (E-8) 1.5 6.3 3.3 0.8 3.0 1.8 0.09 0.24 0.18 490 35000 7582
Median 3300 7.3 1.1 7.4
Miami River (F18) 1.4 6.8 3.3 3.3 0.6 2.8 0.07 0.11 0.09 130 11000 2872
Median 1045 7.1 7.6 7.3
Coral Gables Waterway (H-2) 2.0 6.6 4.7 0.8 3.4 2.1 0.02 0.18 0.11 45 7900 1539
Median 640 7.2 8.2 1.5
C-1000 A Canal (J-5) 2.5 15,8 8.8 1.0 3.6 2.2 0.09 0.54 0.31 78 92000 10992
Median 2750 7.1 7.6 7.3
Wagner Creek 0.4 2.6 1.6 0.2 9.2 2.7 0.09 0.34 0.22 2300 240000 11161§
Median 92000 7.1 1.6 1.3
Snapper Creek 1.5 7.0 3.6 1.8 15.2 3.9 0.25 0.42 0.39 330 24000 3900
Median 2300 7.0 8.0 7.5
C-100 Canal (J-16) 3.2 8.6 6.3 0.4 2.8 1.8 0.09 0.61 0.25 230 3300 1578
Median 1300 7.1 7.9 7.5
Coral Gables Waterway (H-4) 4.5 9.3 7.0 1.2 17.2 3.9 0.02 0.50 0.23 330 24000 7419
Median 3300 7.1 8.7 1.7

Source: Dade County Department of Environmental

Resources Management
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TABLE II-6 BISCAYNE BAY WATER QUALITY
(1976 Average Values)

Dissolved Oxygen Biochemical PH
Site Address (DO) Oxygen Demand
(BOD)
Key Biscayne Yacht Club 8.7 2.0 8.7
Masta Island 8.4 2.2 8.9
Virginia Key 0.6 4.2 7.8
Rickenbacker Causeway 8.6 2.2 8.9
City of Miami - Miamarine 7.6 2.8 8.9
New Port of Miami 5.7 2.2 8.9
MacArthur Causeway 6.6 2.2 8.9
U.S. Coast Guard Base 6.3 2.0 8.9
23rd Street & Indian Creek 6.6 2.6 8.8
Julia Tuttle Causeway East 7.2 3.0 8.9
Venetian Causeway East 8 0.2 8.0
N. Bay Road & West 48th Street 6.2 0.3 7.7
1580 Stillwater Drive 7.9 0.8 1.8

*Source: Dade County Department of Environmental Resources Management
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Highways constitute the second largest source of environmental noise. Table
II-7 shows that heavy city traffic generates noise at about 80 to 90 decibels,
which 1is considered "intense" 1in terms of its effects upon people. Decibel
levels of 80 or more are not uncommon within fifty feet of a major arterial
such as Dixie Highway or Federal Highway.

To establish an acoustical baseline for further analysis, an ambient noise
level program was set up. Thirty-six (36) measurement sites were selected
with attention being given to noise sensitive areas such as schools,
hospitals, parks and auditoriums. Sites were generally adjacent to the
proposed rapid transit system alignment. The meagyrement procedure followed
was that prepared by Bolt, Beranek and Newman, Inc.” The majority of readings
were taken during peak periods; however, off-peak periods were also sampled.

The L-10 level readings of the ambient noise level program are shown in Figure
II-15. The L-10 level can be explained as follows. A neighborhood may have a
normal, background noise level of 60 dBA. The dBA refers to the perceived
noise Tlevel. However, during the course of a 24-hour day there may occur
noise levels as high as 80 dBA or as low as 40 dBA, depending upon
circumstances at particular times. The L-10 level is the noise level which is
exceeded only 10 percent of the time during that day. It is, therefore, a
somewhat higher level than the background noise level.

Sounds are measured in decibels, a unit for expressing the relative intensity
of sounds. Since these measurements are relative, it is worthy of note that
normal conversational sound levels at five (5) feet are about 70 decibels.

11.  Seismic Risk
The 1973 Uniform Building Code Seismic Risk map of the United States indicates

that southern Florida is in Zone 0, an area of no risk of damage from seismic
activity.

(5) "Fundamentals in Abatement of Highway Traffic Noise", Bolt, Beranek
and Newman, Inc., June, 1973.
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Type of Area

Quiet Residential
Average Residential
Semi-Commercial
Residential
Commercial
Residential Removed

from Freeways and
Boulevards

Residential Near
Flight Pattern

Residential-Commercial
or Near Boulevards

Sidewalk of Commercial
Area

Industrial

TYPICAL COMMUNITY NOISE LEVELS

Table II-7

Type of Noise

Day Background
Night Background

Day Background
Night Background

Day Background
Night Background

Day Background
Night Background

Autos

Trucks
Airplanes
Freight Trains

Airplanes

Autos
Trucks
Buses
Airplanes

Autos
Buses and Trucks

Day Background
Night Background
Autos

Trucks

Noise Level in dBA

40-50
35-L45

50-60
40-50

50-60
45-55

55-65
45-55

60-T0
70-80
60-70
80-95

75-85

65-T5
70-80
70-80
70-80

T0-80
80-90

60-T0
50-60
65-T5
75-85

Noise and Vibration Control for the MARTA Rail Transit System

Parsons Brinckerhoff, Tudor and Bechtel (1968)
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SYSTEMWIDE ALTERNATIVES







ITI. SYSTEMWIDE ALTERNATIVES

A. PLANNING FOR TRANSPORTATION

1. Background

In 1969, the initial stage of the Transportation Master Plan of the Miami
Urban Area Transportation Study (MUATS) was completed. This five year effort
culminated in plan proposals for highways, mass transit, seaports, airports
and truck terminals. The Transportation Master Plan represented a refinement
of the transportation element of the General Land Use Master Plan adopted in
1965, and the adopted Transportation Master Plan was considered part of Dade
County's evolving Comprehensive Master Plan. The plan contained
recommendations for an extensive network of new expressways in already
urbanized areas of Dade County and stretched out past the urban fringe to
provide new accessibility to land suitable for urban uses. To meet forecast
travel demands, the street and highway plan for 1985 recommended an estimated
$800 to $900 million (1969 dollars) program for the addition of nine
expressways, the development of eight express streets and the improvement and
extension of arterial streets.

Although the Transportation Master Plan was published in 1969, public hearings
were not held until 1971 and 1972. At that time, a series of public hearings
held throughout Dade County by the Planning Advisory Board revealed strong
opposition from neighborhood groups to many of the expressway proposals
contained in the plan. As a result, the Policy Committee of the Miami Urban
Area Transportation Study, at the request of both state and local officials,
formed a Network Revision Subcommittee in order to analyze the implications of
deleting certain of the proposed expressways. As a result of their
evaluation, termed the controversial corridor review, six expressways were
deleted from the 1985 road network. The review did endorse the preliminary
rapid transit plan and incorporated it into the "accepted" 1985 transportation
network. The subcommittee's recommendations were accepted by the MUATS Policy
Committee.

The 1969 MUATS plan also recommended an energetic program of surface bus
improvements and grade-separated transit facilities to be implemented by 1985
to satisfactorily accommodate future travel demands. The 1969 plan envisioned
a new rapid transit system connecting Interama, Miami Beach, downtown Miami,
and Miami International Airport together with a "busway" in the I-95 corridor
to accommodate projected north/south movements. Unescalated capital costs of
the recommended plan totaled $378 million. Between 1969 and 1972, the plan
was refined before being placed on the ballot for voter approval. The revised
plan, often referred to as the Simpson and Curtin Plan, consisted of 54 miles
of grade-separated rapid transit with 54 stations, extensive local, feeder and
express bus improvements, and mini-bus systems at a few selected rapid transit
terminals. In November 1972, the voters of Metropolitan Dade County over-
whelmingly approved the County's "Decade of Progress" Bond issue providing for
a Transit Improvement Program. It was supported by almost every major civic,
business, fraternal, social and professional organization in the county. Bond
Issue Number Three authorized the sale of bonds providing $132.5 million for
transit improvements.
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The transit improvement program recommended a comprehensive, balanced public
transit system consisting of four major elements:

1. A rapid transit system operating on an exclusive guideway with
stations conveniently lTocated throughout the county.

2. A system of bus routes operating on expressway and arterial streets
to serve areas of the county not directly served by rapid transit.

3. A network of feeder bus routes to vrapid transit stations
complementing the trunk 1line bus routes and the rapid transit
system.

4. "Mini-systems" at selected rapid transit terminal Tlocations to
provide circulation in the vicinity of these stations and Tink major
traffic generating areas with rapid transit facilities.

The aim of the Transit Improvement Program is to move people quickly and
economically to their destinations. As such, it represents the largest single
public facility undertaking in the history of the county.

Preliminary eng1neer1ng of the rapid transit system was begun in 1972. The
pre11m1nary eng1neer1ng program was structured to provide a series of planning
and engineering studies and analyses leading to the definition and preliminary
design of all of the many elements making up the transit system, including the
transit corridors and routes, the types of vehicles to be used, the locations
and types of transit stations and other fixed facilities and the types of land
use and development in the vicinity of transit stations and corridors.

The program consisted of 21 study or design tasks generally divided into three
major work areas: environmental analysis; preliminary engineering and design;
and the public involvement program. Each of the 21 tasks was further sub-
divided into two to thirteen subtasks resulting in a total of 98 subtasks in
the program. The output of the various tasks varied in format. Many provided
input into the Milestone reports.
The most important decision points in the program were called Milestones.
Each Milestone covered a specific element or elements of the system. The
eight Milestones were:

1.  General System Concept and Criteria
Vehicle Technology
Development and Land Use Policy
Relocation and Right-of-Way Acquisition Policies and Procedures

Route Alignment and Station Location

[o2 RN & 2 B S N\ V]

Safety and Security
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7.  Architectural and Urban Design
8. Final System Plan

Each Milestone was the subject of a Milestone Report, published and given
broad public and official distribution in the form of a Presentation of Data,
a Draft Milestone Report and an Addendum. Although each Milestone covered a
different aspect of the total system, each also built upon the information and
analyses developed in preceding Milestones, culminating in the final Milestone
8 which presented the total system plan.

Preliminary engineering was completed in March, 1976, with the publication of
the Final Project Report, Preliminary Engineering - Rapid Transit System.

On March 4, 1975, the Board of County Commissioners adopted a resolution
authorizing the county manager to execute and file an application on behalf of
Metropolitan Dade County, Florida with the United States Department of
Transportation, to aid in financing a capital improvement project. The
description of the project adopted is quoted as follows:

a. Design and construction of a fixed guideway rapid transit system
serving Metropolitan Dade County, Florida to be implemented in three
stages. Complementary to this rapid transit system is completion of
a grade-separated bus transitway, designated as the I-95 corridor.
Supporting services of non-grade separated busway complete the
Metropolitan Dade County core system. '

b. Construction of maintenance facilities and a two and one-half mile
test track.

c. Procurement of needed rolling stock, control and communications
systems and subsystems.

d. Engineering and program management, utility relocation and 1land
acquisition costs required by the project.

e. Preoperational expenses (startup, system shakedown, debugging).

In March of 1976, the U.S. Department of Transportation, Urban Mass
Transportation Administration, made a commitment to fund final design and
construction of a rail transit system in Dade County subject to satisfactory
resolution of a number of issues and conditions. However, they felt that an
additional level of analysis was needed to reduce the cost of the system
recommended at the end of the preliminary engineering. This planning phase
was called Priority Engineering and Operational Analyses (PEOA). Several
levels of screening of alternative systems were conducted during PEOA with the
objective of reducing the cost of the rapid transit system in a manner con-
sistent with the goals of the community. PEOA was completed in October, 1976,
with the recommendation of the most acceptable alternative.

The planning for transportation in Dade County can be summarized as follows:
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1969 --- First phase of the Miami Urban Area Transportation Study
(MUATS) is completed. Rapid transit system of 48 miles is
recommended, as well as nine new expressways.

1971 --- Transit studies are completed with a recommendation for an $800
million rapid transit system.

1972 --- Public dissatisfaction with expressway plan results in the
reduction of $800 million of expressway additions. Voters
approve $132.5 million bond issue to provide the local share of
construction of a rapid transit system.

1973 ---  Preliminary engineering of the rapid  transit system is
initiated.

1976 --- Preliminary engineering is completed.

1976 --- USDOT, UMTA commit to funding the system, subject to a number
of conditions including the circulation of Environmental Impact
Statement.

1976 --- PEOA is initiated to reduce the cost of the rapid transit
system.

2. Systemwide Selection Process

The first step in preliminary engineering was the definition of general system
concepts and criteria. A major portion of this task was the development of
systemwide alternatives. Systemwide transportation alternatives are defined
as those total transportation alternatives which are consistent with overall
transportation goals and objectives and are alternatives which provide
feasible, regionwide solutions to the current and projected transportation
needs of an area. These systemwide transportation alternatives are relatively
general in nature since it was intended that the feasible alternatives would
be narrowed to a select set of alternatives before detailed data generation
and alternatives analysis would occur. A more detailed description and
analysis for the select set of alternatives is presented in Chapter IV -
Specific Corridor Alternatives.

The planning process used to generate the systemwide alternatives was an
iterative one beginning with the early system concept definition phases
through the evaluation of alternative courses of action to the development of
the specific rapid transit alternatives. The specific rapid transit
alternatives developed were coordinated by an interdisciplinary team of
specialists in transportation planning, economics, environmental planning,
urban design and engineering. All interacted with the community, federal,
state and Tocal governments. Evaluations were structured so as to provide a
systematic analysis of the opportunities and consequences of each of the
several system alternatives considered.

The elements and steps used in the planning process fell into the following
ten general categories:
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Transportation goals and objectives;

Develop plan alternatives;

Define system elements, concepts and relationships;
Develop evaluation process;

Develop evaluation data;

Develop system alternatives;

Evaluate alternatives;

Solicit public response;

° Reassess; and

= Prepare draft Environmental Impact Analysis.

The planning was conducted in three levels starting with defining system
requirements and developing alternatives such as "null", low capital intensive
alternatives, high capital intensive alternatives and combinations of each.
Fourteen of the original forty-one alternatives evolved from level one to the
second, the sketch planning level of analysis. The detailed planning level of
analysis included further investigation of the "core" and "null" alternatives.

The systemwide alternatives presented in this section evolved as a result of
investigating various alternative approaches and analyzing inputs from the
citizens participation program and local agencies. Alternative concepts were
developed by the consultant and presented and discussed at a total of 24
public forums. Comments and recommendations were received at each of the
public discussions. Following the forums, seven citizen panels, comprised of
the officers of the forums within each panel, met and developed
recommendations representing a consensus of the forums in the panels. 1In
addition to the inputs from the citizens, a group of twenty alternative
networks were submitted for consideration by the office of the Dade County
Transportation Coordinator. A total of 41 alternative concepts were
considered in the first level of analysis.

At the "sketch planning" 1level of analysis, fourteen alternatives were
identified as worthy of investigation. These are described in detail in the
Preliminary Engineering Milestone 1 Report. The process of identification,
definition and culling of the candidate systems alternatives involved the
following primary task elements:

° Preparation of a Miami urban system profile and environmental
inventory which included the documentation of demographic,
socioeconomic, political and environmental data and an analysis of
these data from the point of view of influence on transit system
design and impact of the proposed system concepts on the
environment;
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Corridor

Study of existing and proposed land use patterns and activity
centers as developed by the Dade County Planning Department;

Visual inspection of candidate rapid transit corridors and routing
possibilities throughout the County;

Preparation of aerial photo maps to allow the synthesis and
development of corridor alternatives;

Identification of physical and engineering problem areas such as the
Miami River and bay crossings, aerial structure intrusion into
sensitive community areas and existing major structural facilities;

Conduct of general soils and utilities surveys to establish any
major utility relocation requirements and any geologic problem
areas;

Comprehensive review of existing and projected travel demands,
volumes and characteristics, including investigation of the
characteristics of users and potential users of transit services and
modal choice behavior patterns;

Preparation of preliminary service criteria and standards;
and

Investigation of a wide range of vehicle technologies and the
synthesis of specific operational concepts based upon the
application of candidate general technology types in various
operating modes.

segments, station Tlocations, alignments and general operational

concepts comprised the major elements of the various system alternatives.

Patronage

estimates for the alternatives were developed using "sketch

planning" techniques and were made in the following context:

o

The elimination from previous area plans of the majority of new
expressway construction;

Perceived costs of private vehicle operation substantially higher
relative to the costs (price) of transit usage;

Significantly greater levels of general traffic congestion in key
travel corridors than has been assumed in previous analyses;

Controls on parking in downtown Miami and development of outlying
fringe parking facilities designed for "park-and-ride" commuter
service; and

The 1implementation of 1land development policies consistent with
activity forecasts and the comprehensive land use plan.

The principal objective of the alternatives analysis effort was to investigate
the consequences of implementing "Tow" to "high" capital intensive systems

such as:
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Non-grade separated transitways (bus, trolley, or trolley bus)

° Grade-separated busways

= Fixed guideway grade-separated rapid transit

3. Criteria Developed to Evaluate the Systemwide Alternatives

The basic evaluation approach used included: first, the establishment of a
set of criteria and characteristics deemed appropriate and relevant for the
measurement of the desirability of any system alternative; second, the
generation of values (or ratings, where only judgmental analysis could be
made) for each criterion or characteristic for each of the system alternatives;
and third, the qualitative and quantitative evaluation of each alternative
system leading to the selection of a preferred alternative.

To provide a consistent and systematic framework for evaluating the transit
alternatives, a set of evaluation criteria was developed. Criteria deemed
appropriate and relevant were determined under seven major categories. These
major categories and the subfactors making up each category are shown below.
Also shown are relative weights for each of the criteria. The major weights
totaling seven, are an indication of the assigned importance of the seven
major categories. The sum of the subweights 1is equal to the total of
subcriteria. The subweights also show the relative importance of items within
each major category.
Subfactor Major Factor

Weights Weights
Service 1.54
Projected Ridership 2.14
Directness of Service 0.68
Residential Accessibility 0.76
Employment Accessibility 1.00
Special Activity Accessibility 0.42
Urban Planning 1,19
Conformance with Existing Land Uses 0.72
Compatibility with Adopted Plans and Policies 1.53
Urban Design Considerations (Function, Form, 0.75
Scale)
Community Disruption and Displacement 0.91
Residential Displacement 1.44
Business Displacement 1.11
Special Disruptions 0.45
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Subfactor Major Factor
Weights Weights

Environmental 0.84
Air 1.29

Noise 1.05

Water, Microclimate, Vegetation and Wildlife S
Visual/Aesthetic 0.66

Energy 0.63
° Implementation Energy 0.51

° Propulsion Efficiency 1.03

° Energy Savings Due to Diversion from Autos 1.47

System Characteristics 0.77
© Capacity Increase Potential ("Expandability") 0.68

® Network Extension Potential (“Extensibility") 0.60

© Safety from Accidents 1.36

° Reliability 1.36

° Security

Cost 1.12
© Capital Cost 0.74

° Annual Qperating and Maintenance Cost 1.26

Every attempt was made to restrict the criteria to only those which were
relatively independent measures and to avoid measuring factors which were
completely and directly dependent upon other characteristics or criteria
already included in the 1list. There are obvious differences in the nature of
the various criteria, some being purely quantitative and others largely
qualitative. The quantitative evaluation parameters (for instance, the
residential or business displacements) indicated impacts which were
essentially additive in nature. The qualitative criteria, however, relied
upon more subjective judgments and were, therefore, not additive. Regarding
the criterion, visual/aesthetic effect, for example, there was a certain
degree of overlap with principles established for other criteria such as urban
design or special disruptions. While not intentionally structured in this
manner, some overlap of this kind is inevitable in factors used for a system
evaluation.

The generation of values or ratings for each criterion for each system
alternative was a comprehensive process using a broad range of analytical
techniques and professional judgments based upon substantial experience, and
substantial exposure to and study of the Dade County urban area and transit
planning framework. Details may be found in the Milestone 1 Report, General
System Concept and Criteria.
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4. Development of the Service Network

One product of the first Tlevel, defining system requirements, and second
level, sketch planning analysis, was the development of a service network.
This development was based on:

1. The quantitative evaluation of the original fourteen networks
developed by the consultant;

2. The unification and quantitative evaluation of the corridor segments
contained in all 41 networks developed by the consultant, the
citizen panels and public agencies;

3. The independent evaluation and analysis of all 41 networks made by a
subcommittee of the Transit Advisory Committee which is composed of
county commissioners from Dade, Broward and Palm Beach Counties, the
presidents and vice presidents of the seven citizens' panels,
appointed county officials, representatives of the city, state and
federal agencies and members of special interest groups; and

4. Conformance with the proposed 1985 metropolitan development pattern
of the Dade County Planning Department which shows corridors deemed
suitable for mass transit improvements and activity centers within
the county.

The process described above resulted in the development of a number of service
corridors which appear to reflect the choice of the citizens' panels and
technical, engineering and planning personnel from the consultant and county
organizations. In connecting these corridors together to form the service
network, a number of key objectives have been kept in mind. These objectives
include the desire to provide service to and, thus, reinforce the principal
special and diversified activity centers within the county and also to provide
service between these activity centers. A second key feature of the service
network is that it will promote and support the other land use and development
policies of the county particularly as they relate to the inception and growth
of cohesive patterns of land use for 1985 and the year 2000.

Figure III-1 shows the recommended 1985 service network for the Dade County
rapid transit system. Note that the network consists only of transit
improvement corridors with no differentiation of system operational concepts.
The corridors shown provide service from Homestead along the FEC rights-of-way
to downtown Miami, to the Civic Center and north to Northwest 163rd Street.
Service would also be provided in the North Kendall Drive corridor. The major
East/West Corridor would extend from the vicinity of the Miami Beach
Convention Center across the MacArthur Causeway, through the CBD and then west
to Southwest 117th Avenue (FIU area). This west corridor would also branch
north to join a line coming from the South Corridor along the LeJeune/Douglas
Corridor and would serve the Miami International Airport. This north/south
route would then continue northwesterly along Okeechobee Road to the Hialeah
area and would also branch eastward to follow the Airport Expressway corridor
and Julia Tuttle Causeway to a second terminal in Miami Beach. The Okeechobee
Road Corridor segment has been extended almost to the Palmetto Expressway to
intercept automobile trips headed to the Airport, downtown, and Civic Center
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areas and to allow shuttie bus access to the Northwest 103rd Street shopping
and commercial center area. A North/South Corridor in Miami Beach would link
Northeast 163rd. Street to the Miami Convention Center via Sunny Isles. A
branch from the East/West Corridor would swing north from downtown Miami and
would follow the FEC right-of-way to the county 1ine to allow Tinkage to the
Broward County system if required. The Northwest 79th Street East/West
Corridor has not been included in the service network, but could be used by
the feeder bus network for the I-95 and 27th Avenue Corridors.

This service network has a number of important features which include:
1. Direct service between Dade County neighborhoods in the south,
southwest, west, northwest, north, northeast and south Miami Beach
areas to downtown Miami;

2. Direct service between the U. S. 1/LeJeune/Douglas area and the
Airport, Hialeah and Miami Beach (Julia Tuttle);

3. Direct service between downtown Miami and the Civic Center;

4. Direct service by two corridors between Miami Beach and Miami
International Airport;

5. A maximum of one transfer between the end of any corridor and any
principal major activity center in the county;

6. Direct service along Miami Beach;
7. The inclusion of the I-95 busway;

8. Three potential Tlinks to Broward County providing maximum flexi-
bility for the regional system network; and

9. Interception of both the Florida Turnpike Extension and the Palmetto
Expressway at three separate locations.

This service network would be supplemented by a comprehensive feeder bus
network providing service to a majority of stations on the service network.

5. Development of the Core System

The final product of the sketch planning level of analysis was the '"core"
system. Numerous alternatives were developed in the first level of analysis;
these were evaluated and the viable alternatives were combined during the
second level of analysis to form the service network. Additional analyses
were conducted to define that portion of the service network which would
require grade separated rapid rail service to meet forecast 1985 travel
demands. The rapid rail portion of the service network is called the core
system.

The service network described previously consists of the recommended corridors

for transit improvements which, together with appropriate networks of
collector, feeder and local on-street transportation will be needed to meet
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the 1985 requirements of Dade County. Travel demands of some areas within
this network will require the high levels of service which can be provided
only by completely grade separated rapid transit systems. Other areas can be
served adequately in the initial period by less capital intensive means of
transportation, such as buses on exclusive lanes, with a capability of Tater
expansion and upgrading as travel demands increase in the future. One of the
purposes in examining different operational modes in developing alternative
networks has been to test the capability of lower capital cost modes to meet
travel demands.

The extensive analysis of alternatives that lead to the development of the
service network, has provided a basis for the establishment of various ob-
jectives that support the definition of the core system. These objectives
fall into three categories and are described and discussed below.

1. Service and Cost Effectiveness

a. Accessibility: The core system should be within a 10 minute feeder
bus ride of 60 percent or more of the 1985 resident population of
Dade County.

b. Modal Split: The core system should achieve projected ridership of
20 percent or more of the 1985 home based work trips (80 percent
confidence level), plus 10 percent or more of the 1985 nonwork trips
(80 percent confidence level).

c. Radial €orridor Limitation: Grade-separated rapid transit should
not be extended to segments of the service network which are
projected to carry less than 6,000 passengers per hour, peak load,
peak direction (50 percent confidence Tevel).

2. Engineering and Network Continuity Considerations

a. Operational Viability and Expandability: The core system must be
operationally viable and capable of expansion to include the entire
service network with minimum disruption.

b. Key Link Inclusion: The core system network continuity and in-
tegrity must be maintained by the inclusion of key 1links between
segments that may not otherwise meet core system objectives.

c. Current Programs: The core system must include use of the I-95
busway currently under construction (since completed) by Florida
Department of Transportation.

3. Land Use and Development

a. Activity Center Service and Reinforcement: The core system should
serve the county's principal major activity centers and should
promote the reinforcement of such areas.

b. Conform with and Support Other Elements of Land Use and Development
Plan: The core system should support, conform with and sustain the
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extension of the land use and development plan so as to promote the
inception of a cohesive pattern of land use in the County.

These objectives are of vital importance. If the core system does not come
close to meeting all items in (1) and (3) and does not meet all items in (2),
then substantial problems of personal mobility and land use and development
control will exist in Dade County by 1985 and will worsen beyond that year.

The accessibility objective has been developed from the best characteristics
of the original fourteen networks and represents a reasonable system coverage
goal for the year 1985. The modal split objectives are correlated with the
accessibility objective (and many other factors) and again represent ridership
levels projected for the most attractive of the original fourteen networks.
As a point of comparison, an analysis of the 1970 U. S. Census data shows that
for that year the percentage of SMSA employed residents using public transit
for home to work trips (and vice versa) was 47 percent in New York, 23 percent
in Chicago, 20 percent in Philadelphia, 20 percent in New Orleans, 19 percent
in Boston, 18 percent in Newark, 18 percent in Washington, D. C. area, 15
percent in San Francisco/Oakland area and 14 percent in Pittsburgh. The
equivalent Miami figure was 9 percent and, thus, the 20 percent objective for
this important parameter would be 122 percent above the 1970 Miami figure.
The radial corridor limitation objective should be clearly understood. This
objective states that grade-separated rapid transit should not be provided
where peak hour, peak direction passenger Tloads are expected to be less than
6,000 passengers per hour. This does not mean that passenger volumes above
this figure and up to approximately 10,000 per hour would necessarily require
grade-separated facilities. In certain corridors, nongrade separated bus or
trolley systems may be adequate for the 6,000 to 10,000 passengers per hour
range. However, each radial corridor was evaluated on its own merits as far
as this objective 1is concerned and particular attention will be paid to the
timing and extent of future passenger carrying capacity requirements.

Any core system network must be capable of operation wusing modern,
state-of-the-art equipment and operating practices. Equally important is the
ability of the operational core system to expand to the service network with
minimum disruption. Such expansion may take the form of corridor extensions,
line haul capacity increases, or the changing of Tlower capacity nongrade
separated corridors to higher capacity grade-separated corridors. The
continuity of the service network is a vital element which may require the
inclusion of key links which_may not meet other criteria or which may be very
expensive on a dollar per mile basis. The core system must also make maximum
use of the investment currently being made in the I-95 busway program.

The Tland use and development objectives are of major concern and should
provide substantial direction and emphasis to the synthesis of the core
system. The need to service and reinforce the principal major activity
centers in the county is a clear requirement that the core system must go a
long way towards meeting. Further, the core system should conform with and
support the other major elements of the land use plan and should particularly
respond to the need to develop a cohesive and orderly pattern of land use in
the county.
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6. Evaluation of Systemwide Alternatives

The third and final level of planning analysis during preliminary engineering
involved detailed evaluations of both the core system and the "null"
alternative. In reporting the environmental impacts of the systemwide
alternatives, the core and null alternatives will be considered as two of the
many alternatives that were investigated. This approach is not intended to
give the impression that the null and core alternatives were analyzed at the
same time as the other alternatives. Rather, as has been described in
previous sections of this chapter, the core system was the product of the
earlier evaluation and analysis of some forty-one systemwide alternatives.
The approach used in this section is to provide a comparison between the early
alternatives and the core system which was the end product of a Tlong
evaluation process. To allow a true comparison of the null, core, and
selected systemwide alternatives, all alternatives have been measured and
judged on a strictly equivalent basis. The details of the core and null
alternatives were developed during the final Tevel of planning analysis.

Discussion of a limited set of alternatives, in addition to the core and null
alternatives, is presented in the following sections of this chapter as a
summary of the data prepared previously during preliminary engineering. A
tabular summary is provided in Table III-1. The alternatives selected for
presentation reflect the spectrum of alternatives analyzed. They include Tow
and high cost all-bus alternatives and low, medium, and high cost alternatives
containing varying levels of transitway and grade-separated (fixed guideway
and busway) service. A complete description of all alternatives analyzed is
found in Section VIII of the Draft Milestone 1 Report.

B. NULL (NO BUILD - NO IMPROVEMENT)

1. Description (Null Alternative)

The Metropolitan Transit Authority (MTA) is the principal transit operator in
the Miami SMSA which is equivalent to Dade County. The MTA currently serves
25 of the 27 cities in Dade County and numerous unincorporated areas which
have an estimated population of 1,410,000 in 1974.

When this evaluation was conducted, the MTA operated 67 separate route
services of which 61 were regularly scheduled routes. These regular routes
included a total of 914.5 one-way route miles and provided transit service to
an area of approximately 500 square miles in Dade County and adjacent parts of
Broward County. The types of services in operation were:

Type Number
Local Routes 48
Express Routes 9
Circulation Routes 1
Shuttle Services 3
Special Services 6
Total 67
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EVALUATION CRITERIA/CHARACTERISTICS
[ "NULL OPTION" ALL BUS GRADE SEPARATED, FIXED GUIDEWAY "CORE" SYSTEM ————
"Low Cost" "High Cost" "Low Cost" "Medium Cost" "High Cost"
(723 Zone Run) (A1t. 0) (Alt. 10) (A1t. 3) (A1t. 3a/6 (Avg.)) (A1t. 8) (Alt. 22)
VALUE Z VALUE NORMALIZED INDEX VALUE NORMALIZED INDEX VALUE NORMALIZED INDEX VALUE NORMALIZED INDEX VALUE NORMALIZED INDEX VALUE NORMALIZED INDEX
METHOD A METHOD B METHOD A METHOD B METHOD A METHOD B METHOD A METHOD B METHOD A METHOD B METHOD A METHOD B METHOD A METHOD B
1) Service (Units of Value)
e Ridership ("mean", daily persons) 317,000 0.38 0.00 388,000 0.46 0.1k 734,000 0.88 0.80 800,000 0.96 0.93 805,000 0.96 0.94 731,000 0.87 0.80 836,000 1.00 1.00
e Directness of Service (no. of transfers and/or - 3.0 0.87 0.33 3.0 0.87 0.33 3.2 0.81 0.00 3.1 0.84 0.17 2.8 0.93 0.67 2.0 0.96 0.83 2.6 1.00 1.00
mode changes per trip) (based on Alt. "O")
e Residential Accessibility (no. of people within 208,300 0.20 0.00 920,000 0.90 0.87 1,022,000 1.00 1.00 965,000 0.9k 0.93 899,000 0.88 0.85 983,000 0.96 0.95 988,000 0.97 0.96
10 min. access)
e Employment Accessibility (no. of jobs within 144,300 0.4k 0.00 153,000 0.47 0.05 327,000 1.00 1.00 2k, 000 0.75 0.55 235,000 0.72 0.50 231,000 0.71 0.47 251,000 0.77 0.58
5 min. walk)
e Special Activity Accessibility (1) 115 0.28 0.00 217 0.52 0.3k 413 0.99 0.99 Lot 0.98 0.97 373 0.89 0.85 411 0.99 0.98 L17 1.00 1.00
2) Urban Planning
e Conformance with Existing Land Uses(2) 50 1.00 1.00 181 0.28 0.72 389 0.13 0.27 382 0.13 0.28 438 0.11 0.16 392 0.13 0.26 512 0.10 0.00
e Compatibility with Adopted Plans & Policies(S) 20 0.25 0.00 30 0.37 0.17 5% 0.71 0.62 50 0.62 0.50 56 0.70 0.60 61 0.76 0.68 80 1.00 1.00
e Urban Design Considerations (function, form, scale)(h) 0 0.00 0.00 82 0.73 0.73 92 0.82 0.82 100 0.89 0.89 98 0.87 0.87 112 1.00 1.00 109 0.97 0.97
3) Community Disruption and Displacement
® Residential (no. of people)(S) 0 1.00 1.00 0 1.00 1.00 5,890 0.4 0.16 1,310 0.87 0.81 1,265 0.87 0.82 6,020 0.ko 0.15 7,041 0.30 0.00
e Business (no. of employees)(S) 0 1.00 1.00 0 1.00 1.00 7,300 0.27 0.00 6,170 0.38 015 6,595 0.33 0.10 7,270 0.27 0.00 6,130 0.39 0.16
e Special ("h-i"s")(é) 0 1.00 1.00 0 1.00 1.00 91 0.09 0.00 62 0.38 0.32 65 0.35 0.29 88 0.12 0.03 63 0.37 0.31
L) Environmental
. Air”) 0 0.00 0.00 52 0.53 0.53 69 0.70 0.70 80 0.82 0.82 90 0.92 0.92 89 0.91 0.91 98 1.00 1.00
o Noisd8)(9) 0 1.00 1.00 -12.4 0.50 0.4 -21.0 0.16 0.00 -12.2 D51 0.42 -13.7 0.45 0.35 -17.4 0.30 0.17 -13.2 0.47 0.37
® Other (10) - - - - - s - - = - - - - » - = = = = - .
. Visual/aesthetic(n}(l?) 0 1.00 1.00 0 1.00 1.00 125 0.17 0.02 L6 0.69 0.6k 57 0.62 0.55 127 0.15 0.00 116 0.23 0.09
5) Energy
e Implementation (kwh x 106) 30 1.000 1.00 200 0.150 0.98 5,200 0.006 0.31 2,800 0.011 0.63 4,300 0:907 0.43 7,500 0.00k 0.00 6,L00 0.005 0:15
e Propulsion (kwh/pass-mi) 0.117 0.83 0.13 0.097 1.00 1.00 0.097 1.00 1.00 0.106 0.91 0.61 0.098 0.99 0.96 0.120 0.81 0.00 0.113 0.86 0.30
e Energy saving due to diversion from autos (kwh yr. x 106) 48 0.16 0.00 126 0.L43 0.31 179 0.60 0.53 245 0.83 0.79 283 0.96 0.95 158 0.53 0.hh 296 1.00 1.00
6) System Characteristics
e Capacity Increase Potential ("Expandability" - %)(13) 20 0.20 0.00 50 0.50 0.37 37 0.37 0.21 en 0.7k 0.67 Th 0.74 0.67 100 1.00 1.00 92 0.92 0.90
e Network Extension Potential ("Extendibility”)(lb) 92 1.00 1.00 92 1.00 1.00 65 0.71 0.69 52 guST 0.54 55 0.60 0.57 5 0.05 0.00 50 0.5k 0.52
o Safety from Accidents(ls) 36 0.4h 0.00 43 0.53 0.15 62 0.76 0.57 52 0.64 0.35 65 0.79 0.63 82 1.00 1.00 80 0.98 0.96
. Reliability(ls) 5.4 0.68 0.00 5.k 0.68 0.00 7.9 1.00 1.00 6.3 0.80 0.36 6.4 0.81 0.%0 7.2 0.91 0.72 T2 0.91 0.72
L[] Securitr(ln - - - - - - - o - = = o = & - - L - = - -
7) Cost
e Capital (1974 $'s x 106) 17 1.00 1.00 61 0.28 0.96 635 0.03 0.46 465 0.0k 0.61 698 0.02 0.41 1,166 0.01 0.00 869 0.02 0.26
e O0&M (197h $'s x 106) (18) 26.0 1.00 1.00 38.7 0.67 0.56 52.3 0.50 0.08 54T 0.48 0.00 53.8 0.48 0.03 48.7 0.53 0.21 52.3 0.50 0.08

NOTE:

ALL REFERENCES ARE FOUND IN APPENDIX B OF THE ENVIRONMENTAL
IMPACT ANALYSIS, REVISED JUNE 1975.

EVALUATION OF TRANSIT SYSTEM ALTERNATIVES
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The service level improvements deriving from implementation of the Short Range
Development Program (1973-1977), already committed, were included in the null
alternative. This 5-year comprehensive bus improvements plan includes the
following elements:

® Fare simplification;

Endorsement of the Interstate Route I-95 busway and carpool project;

New service to the Palmetto Industrial Corridor from Little Havana,
Model City and North Dade;

A county-wide system for the disadvantaged;
More direct service from South Dade to the Miami CBD;
Regular service to Dodge Island; and

Direct service from South Dade to Dade Junior College, a 6.8 mile
extension of Route 35.

This improvement plan requires capital expenditures of $11,663,000 (1973
dollars) within a 5-year time frame.

Existing service features of the present transit system are:

° The "Blue Dash" service operation in South Dade utilizing a spe-
cially signed carpool Tane along South Dixie Highway (US 1);

o The "Orange Streaker" service along I-95 whose buses are equipped to

provide on-board operator control of traffic signals; and

2 The "Green Dart" service originating in the Model Cities area.

There are four major areas in which the availability of transit was severely
deficient and is being improved. These areas are:

° Residential development northwest of Northwest 170th Street and 77th
Avenue;

o Parts of Florida Ciiy;

2 The Palmetto Expressway Industrial Corridor; and

(o]

Dodge Island in Biscayne Bay.

There are other areas where availability is 1limited, but where additional
service does not appear to be warranted. These areas include the base housing
development north of Homestead Air Force Base and the residential islands in
Biscayne Bay.

Continuing service deficiencies associated with "doing-nothing" are relatively
long trip times, slow average speeds due to increased traffic congestion,
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overlapping routes, lower than desired frequency of service on many routes,
100 percent deadheading on many lines, poor "on-time" schedule performance,
and Tack of a storage and maintenance facility in the southern part of the
system service area.

Principal characteristics of this system alternative are:

Ridership (number of daily patrons - 1985) 260,000 - 317,000
Employment Accessibility (number of jobs) 144,300
Residential Accessibility (number of people) 208,300
Special Activities Accessibility (number of activitie;) 12
Directness of Service (number of mode changes) 3.00
Residential Displacement (number of units/people) 0/0
Business Displacement (number of firms/employees) 0/0
Network Length (miles) 71.4
Capital Cost (million dollars) 17.0
Annual Operating Cost (million dollars) 11.0
Cost Per Passenger Trip (1974 cents) 24.0

2. Probable Environmental Impacts (Null Alternative)

If transit were to "hold its own" with respect to its present share of the
total travel market, a demand level in the 275,000 to 300,000 trips a day
range might be expected in 1985. This level is derived by projecting present
transit usage of approximately 200,000 per day in 1975-1976 forward on the
basis of the overall increase in person trips in the county and does not
account for any short range improvements such as those included in the "null
option" definition.

The "null option" reflects as near to a do-nothing option as can be prac-
tically synthesized. This patronage Tevel is at the 50 percent confidence
level. Simply this means that there 1is a 50 percent probability that
ridership will be at least 317,000 passengers per day. The bottom of the
ridership range, 260,000 passengers per day, is indicative of the 80%
confidence Tlevel; there is an 80 percent probability that system ridership
will reach at least 260,000 passengers per day. The ridership range on this
and all subsequent systemwide alternatives reflects the range of ridership
from the 80 percent to the 50 percent confidence levels. A patronage analysis
of the "null option" generated a weekday patronage of 317,000 persons. As
would be expected, this was the lowest figure of any alternative network for
which patronage estimates were developed. The directness of service for this
option was estimated at 3.0. This number means that a passenger would have to
make three transfers on the average transit trip in order to reach his

IT1-17



destination. This reflects relatively poor directness of service. The null
alternative is not structured to provide straight-line service between a
potential rider's-origin and destination.

This alternative also reflected accessibility levels below those of other
concepts. With the null alternative, only 208,300 persons live within a ten
minute feeder bus ride of rapid transit service (in this case, Blue Dash and
I-95 busway). Only 144,300 jobs are within five minutes walking distance from
rapid transit stops. The network involved no displacements of any kind. In
the Urban Planning category, the "null option" conformed with existing land
uses best of any alternative due to the complete lack of new structures
involved in the operation of this network. In terms of compatibility with
adopted plans and policies and urban design considerations, the "null option"
was judged the poorest of all alterpatives. It simply did not support the
adopted comprehensive land use plan for the county or the accepted MUATS
policies.

The environmental category consisted, for comparison purposes, of air, noise
and visual/aesthetic factors and the "null option" was the least attractive
alternative for the first category and the most attractive for the latter two.

This alternative would not have a significant positive impact on air quality.
Implementation of this option would not reduce daily vehicle miles of travel
and the resultant auto-emitted pollutants.

The noise analysis evaluated two major aspects of noist impacts, including
typical ambient noise levels representative of areas along the proposed
corridor and the noise characteristics of the alternative operational systems.
With regard to the sensitivity of corridor locations, this approach required a
determination of the degree of severity of a given impact, and an estimation
of the length of this impact in a given corridor segment. Noise impacts in
each corridor were assumed to be primarily negative, since a reduction in VMT
will not necessarily Tower the overall noise level a perceptible amount.
Unlike air pollutants, noise is not arithmetically cumulative, thus, Tower VMT
w111.30t significantly reduce noise levels, particularly in currently critical
corridors.

Negative impacts were judged either moderate or severe and were accordingly
assigned ratings of-1 and-2. Those limited improvements in the corridors were
rated only a +1, being not significant enough to warrant a higher positive
score. These ratings, assigned to each instance of judged impact in each
corridor segment, were multiplied by the length of occurrence. For example,
if a severe negative noise impact was expected on a 2.3 mile segment of the
system, that segment would receive a rating of -4.6.

The remaining variable in this analysis is the noise characteristics of the
operational systems. In reviewing current data on various vehicular systems,
it was concluded that a similar level of service provided by bus and non-bus
vehicles would produce approximately the same noise level. Since buses have
been shown to create at least as high a noise Tlevel as various fixed
guideway, non-bus transit systems, there is no significant impact difference
between any of the alternatives, except the "null option." The "null option"
is assumed not to provide a similar level or intensity of service as other
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options, and is of limited application in terms of corridor improvement, thus,
it is considered to create less noise impact than other alternatives.

The null alternative would have no adverse visual impacts as defined in this
evaluation process. It was determined that this alternative would be the most
compatible with the surrounding area.

Analysis showed that the null alternative would have the Towest implementation
energy needs, 30 million kwh. Implementation energy includes energy to
manufacture and construct the fixed facilities associated with each system;
the null alternative involves comparatively minor amounts of energy for these
purposes. In terms of operating efficiency, the "null option" rated only
slightly below all other alternatives with the exception of the even Tless
efficient high cost, fixed guideway system. This alternative results in
little energy savings due to diversion of auto trips to transit.

The 1last attribute considered was cost. It was determined that the null
alternative would require $17 million in capital expenditures to implement and
$26 million for annual operating and maintenance expenses. Both of these
figures are the Towest of the six alternatives considered.

C. ALL BUS (LOW COST)

1.  Description (A11 Bus-Low Cost)

In this alternative, reliability and convenience are provided by numerous
buses on short headways along key arteries. This network represents a "Tlow"
initial cost approach to improving transit service through the utilization of
current busway and bus lane improvements, such as the I-95 busway and South
Dixie Highway contraflow lane and the proposed preferential bus treatment on
key arteries. It includes both the grade separated busway concept and the
non-grade separated transitway concept as shown on Figure III-2.

The grade-separated bus element would provide express service in the North
Corridor along I-95 as currently planned. Parking lot/transfer station fa-
cilities close to key interchanges on I-95 would allow patron parking,
kiss-and-ride usage and destination transfers. Collector-express distribution
movements would include different routes feeding into the busway outside the
city and distributing passengers to different destinations within the downtown
area.

The non-grade separated transitways would provide service in all other cor-
ridors and would include use of buses on contraflow lanes, such as the "Blue
Dash" program on the South Dixie Highway, as well as buses on reserved lanes.
Buses would provide collector service throughout local neighborhood areas
adjacent to the corridors and would then run express to the downtown area to
distribute passengers at various destinations. Parking lot/transfer station
facilities would be provided. Principal characteristics of this system
alternative are:
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" Ridership (number of daily patrons 1985) 300,000 - 388,000

& Average Trip Time (minutes) 36
e Employment Accessibility (number of jobs) 153,000
° Residential Accessibility (number of people) 920,000
2 Special Activities Accessibility (number of activities) 30
= Directness of Service (number of mode changes) 3.00
¢ Residential Displacement (number of units/ people) 0/0
° Business Displacement (number of firms/ employees) 0/0
o Network Length (miles) 71.4
2 Capital Cost (million dollars) 61
» Annual Operating Cost (million dollars) 16.4
o Total Cost Per Passenger Trip (1974 cents) 26.5

Corridor Travel Data Between The Miami Central Business District and:

Miami
Beach Miami Golden
Cutler Convention Int. Glades Sunny
Ridge Center  Airport Interchange Isles Hialeah
& Travel 40 19 23 20 53 29
Time
(minutes)
s Average 27 20 17 35 18 23
Speed

(miles Per Hour)

2. Probable Environmental Impacts (A11 Bus-Low Cost)

Under 1985 projected total trip levels, an analysis of this alternative using
sketch planning techniques, revealed that transit ridership of approximately
388,000 per day (50 percent confidence level) could be generated. This
alternative relies upon an extensive application of priority bus lane programs
on existing highways in major travel corridors. Operation of the network
could only be achieved by preferential treatment for buses at all signalized
intersections which could cause substantial disruption to surface traffic
crossing the travel corridors. Although not measured as an evaluation
characteristic, this effect might seriously disrupt other traffic movements
and result in lack of public acceptance for operation of the concept.
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The directness of service figure proved to be the same as for the previous
alternative. Three transfers are the average for a transit trip. This
alternative increases residential rapid transit accessibility to 920,000
persons, a four-fold increase over the null alternative. There is also a
slight increase in employment accessibility, up to 153,000 jobs from 144,300.

In the wurban planning category, this alternative appeared relatively
attractive and was judged to have the least conflict with existing land uses
of any alternative, other than the null, due to the fact that it involved very
little new construction. This judgment also reflected that the system caused
no displacements. There is a very low potential for land use conflicts around
bus stations. It was deemed to be in conformance with future land use plans.
However, 1in more general terms, this alternative was judged not to be
compatible with existing plans and policies and received the next to Towest
rating for this important factor. When measured against various urban design
considerations, the low cost bus network was judged as a relatively poor
alternative.

In the environmental category, this all bus alternative was judged to result
in a very slight overall improvement in ecological conditions.

There could be a measurable improvement in air quality. Implementation of
this option could reduce vehicle miles of travel by 750,000 (50 percent
confidence level) daily. Even though bus miles would increase by 43,174 daily
miles, the reduction in air pollutants could be as much as:

o 138,555 pounds of CO daily;

o 15,360 pounds of HC daily;

9 7,020 pounds of NOx daily;

o 84 pounds of SOx daily; and

o

381 pounds of particulates daily.

The A11 Bus (low cost) Alternative will have more of a noise impact than the
null option. This alternative received a noise rating of -12.4 which would be
equivalent to a severe noise impact over 6.2 miles of the corridor. As with
the null option, there is no visual impact of this all bus system.

Implementation energy requirements are up to 200 million kwh, still the second
lowest of the six alternatives. However, the all bus alternative is the most
propulsion efficient; it requires only 0.097 kwh per passenger mile. The
diversion of trips from auto to transit results in a savings of 126 million
kwh per year.

The system capital costs, including manufacturing, construction, rights-of-way
and vehicles, which were developed for comparison purposes in 1974 dollars,
show $61 million for the A1l Bus (low cost) Alternative. Operating and
maintenance costs stand at $38.7 million per year. Only the previous
alternative is lower in cost.
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D. ALL BUS (HIGH COST)
1.  Description (A11 Bus-High Cost)

This A1l Bus Alternative is the most complicated because of the extensive use
of multiple bus lines in a zone-express system. The Northern Corridor, for
example, begins at Sunny Isles and has four other zones beginning at Northeast
167th Street/Northeast 8th Avenue; Northwest 125th Street/ Northeast 6th
Avenue; Northwest 79th Street/Northwest 7th Avenue; and the Civic Center.
Also, two Tines connect Hialeah with the CBD. As in the other alternatives,
the I-95 busway and its feeder system are used in this transit option. The
feeder system, however, is not as extensive since the shifted alignment to
Sunny Isles brings the transit 1lines closer to district centroids. The
southern Tink also has the zone express system with one zone beginning at
Cutler Ridge and the other zones at intervals along the South Dixie Highway
closer to the CBD. Special express services are also added from various
points in the south to the Civic Center and Airport areas. Zones are again
used in the East/West Corridor from the Airport to the Convention Center via
the CBD with one Tine serving each zone.

Finally, the Miami Beach busway uses three zones in serving the Sunny Isles -
Convention Center Corridor. A plan of this alternative is shown on Figure
111=3.

This flexible bus operations concept is applied to the full corridor network
with appropriate Tlevels of service to encourage diversion of patrons from
automobiles throughout the county. This is a similar network to the "high"
cost grade-separated fixed guideway alternative, but uses the grade-separated
bus system concept for most elements of the network. This operation provides
express and local service on the same corridor.

This grade-separated bus system would operate in an express collector mode.
Buses destined for the Central Business District, Civic Center, and Miami
International Airport would first proceed on surface streets through
residential areas, picking up passengers along the route and would stop at
satellite parking lots for park-and-ride patrons. Loaded buses would then
enter the exclusive busway and proceed directly to destinations without
stopping. The surface-street collector portion of the route would be com-
paratively short. The express-collector mode would be used only in peak
periods when patronage density is high enough to fill a bus within the length
of the collector portion of the route. Express-collector buses would operate
from neighborhood origins in a corridor. Express buses would stop at zone
transfer points only on demand to allow across-the-platform transfers to local
shuttle buses. Local shuttle buses would operate on the busway and would stop
at all stations. Express buses would bypass local buses at non-zone transfer
stations. Delays to the majority of patrons to their destinations would be
minimized. Express feeder mode service would include the use of local
neighborhood feeder buses which would take passengers to a station where they
would transfer to an express bus to reach their destination.

A nongrade-separated transitway would operate on the Hialeah connection west
from the North Corridor.
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Principal characteristics of this alternative are:

. Ridership (number of daily patrons - 1985) 437,000 - 735,000

° Average Trip Time (minutes) 35

° Employment Accessibility (number of jobs) 237,000

° Residential Accessibility (number of people) 1,022,000

2 Special Activities Accessibility (number of activities) 62

g Directness of Service (number of mode changes) 3.22

= Residential Displacement
(number of units/people) 2,155/5,890

< Business Displacement '
(number of firms/ employees) 720/7,300

o Network Length (miles) 58.7

4 Capital Cost (million dollars) 635

e Annual Operating Cost (million dollars) 30

° Total Cost Per Passenger Trip (1974 cents) 61.5

Corridor Travel Data Between the Miami Central
Business District and:

Sunny
Miami Sunny Isles
Beach Miami Isles Via Miami
Cutler Convention Int. Via North Beach

Ridge Center Airport Corridor Corridor Hialeah

o Travel 29 11 11 29 25 23
Time
(minutes)

° Average 39 35 35 36 38 29
Speed

(miles per hour)

2. Probable Environmental Impacts (A1l Bus - High Cost)

The "high" cost bus alternative utilizes a network of exclusive grade sep-
arated busways and offers service characteristics especially suited to
commuter type journeys. In the service characteristics category, the sketch
planning analysis of ridership for the network, generated a figure of 734,000
persons (daily mean value). This figure was about twice that generated by the
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"Tow" cost bus alternative, but was below other alternatives presented.
Because of the extensive nature of the bus network, the residential and
employment accessibility offered by this alternative was the highest of any
alternative shown. The express and commuter nature of much of the service
offered leads to the poor directness of service. This directness of service
measure is an important characteristic for Dade County trips because of the
large proportion of non-work trips in the total trip table for 1985 (76
percent of inter-district trips are non-work trips). Non-work trips tend to
have trip ends spread over the county much more than work trips which tend to
have one end of the trip located at major employment centers, such as the CBD,
Civic Center and Airport. The commuter nature of much of the service offered
by this bus alternative was (as reflected in the patronage and directness of
service characteristics) not well matched to the projected trip patterns.

In the Urban Planning categories, this alternative has been judged very
similar to the most extensive fixed guideway alternative. Conformance with
existing Tand uses, was estimated to be substantially 1es§ attractive than the
low cost bus alternative and very similar to the "low" and "high" cost fixed
guideway networks. This was due to the 1large number of new structures
involved with this alternative. The compatibility of this alternative with
adopted plans and policies was judged reasonable, and from an urban design
considerations viewpoint this bus network was considered least attractive of
the higher ridership networks.

The A11 Bus (high cost) Alternative was the worst netwdrk in terms of com-
munity disruption and displacement, and caused high levels of displacement in
all three factors estimated. In the environmental category, the alternative
was judged reasonable from an air quality impact viewpoint, but very poor in
terms of noise and visual/aesthetic impact due to the large numbers of buses
required to operate the network and substantial visual impact of the extensive
busway structures. In the energy conservation area, the alternative was
estimated to have a relatively high impTementation energy requirement, a good
propulsion efficiency and a medium level of energy savings due to diversion
from autos.

Capital cost of the network was in the middle of the range estimated for all
alternatives. Costs do not reflect any changes in the busway operational
concept required to make the network fully feasible.

E. FIXED GUIDEWAY (LOW COST)

1. Description (Fixed Guideway - Low Cost)

Distribution of riders would be provided on a basic east/west rapid transit
network with service extended to Coral Gables and Civic Center by two
branches, thus, providing coverage of destination type areas and interface
with flexible bus operations. The grade-separated fixed guideway system route
would have branch connections parallel to Northwest 12th Avenue serving the
Civic Center complex to approximately Northwest 36th Street and in the south
corridor near Douglas Road to a junction with the carpool operation along
South Dixie Highway. A plan of this Alternative is shown on Figure III-4.
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A grade-separated fixed guideway system would operate in the East/West, North
and South Corridors. The guideway from Miami International Airport would
merge with the guideway from the south with grade~separated crossings of
transit traffic. The branch parallel to Northwest 12th Avenue would connect
to the East/West Corridor Guideway by means of a three-way interchange with
grade separation of transit traffic. Trains from Miami International Airport
and the south branch would operate to the Civic Center area, Central Business
District and Miami Beach Convention Center and vice versa.

Train frequencies on the heaviest traveled portion of the east/west system
would be as low as two minutes during peak periods and from four to six
minutes on the branches. A grade-separated bus system in the I-95 Corridor is
present. A nongrade-separated transit way in the south, Hialeah and Miami
Beach Corridors would be developed.

Principal characteristics of this alternative are:

° Ridership (number of daily patrons - 1985) 510,000-800,000
o Average Trip Time (minutes) 41
o Employment Accessibility (number of jobs) 244,000
° Residential Accessibility (number of people) 965,000
°  Special Activities Accessibility (number of

activities) 65
° Directness of Service (number of mode changes) 3.1
° Residential Displacement (number of units/

people) 505/1,310
° Business Displacement (number of firms/

employees) 600/6,170
# Network Length (miles) 61.5
o Capital Cost (million dollars) 465
° Annual Operating Cost (million dollars) 33
° Total Cost Per Passenger Trip (1974 cents) 47.1

d Corridor Travel Data Between The Miami Central
Business District and:
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Miami

Beach Miami Golden
Cutler Convention Int. Glades Sunny
Ridge Center  Airport Interchange Isles Hialeah
i Travel 36 13 14 20 47 29
Time
(minutes)
2 Average 30 30 28 35 21 23
Speed

(miles per hour)

2. Probable Environmental Impacts (Fixed Guideway - Low Cost)

This alternative had good service characteristics with ridership being one of
the highest of all alternatives developed. The accessibilities were at the
high end of the range of values developed for this significant characteristic.
However, the directness of service was one of the highest reflecting the
substantial transfer requirements imposed by the configuration of the system.

In the urban planning category, this alternative was judged to have poor
conformance with existing land uses, a medium level of compatibility with
adopted plans and policies, and a reasonable rating under the urban design
factor. Construction of the network would require some residential
displacement, and_ a fairly high level of business displacement.

From an environmental viewpoint, this network was similar to all other fixed
guideway alternatives in that a slight improvement in overall environmental
conditions was judged to occur as a result of implementation of the system.
On visual/aesthetic grounds, this alternative ranks below the "low" cost all
bus network, but ranks substantially better than the "high" cost bus or fixed
guideway systems. The figures estimated for this alternative for the energy
factor show a fairly high implementation energy requirement, reasonable
propulsion efficiency and energy savings figures.

F. FIXED GUIDEWAY (MEDIUM COST)

1. Description (Fixed Guideway - Medium Cost)

a. Fixed Guideway/Surface Bus (Medium Cost) - Alternative 3A

The North, Miami Beach, and East/West Corridors were coded with the feeder bus
and the zone-express systems. The Southern Corridor technology is a light
rail, at-grade system which connects with a grade separated fixed guideway
vehicle system at the CBD and at Douglas Road. Further, this 1light rail
system was coded in two separate lines, one from Cutler Ridge to the CBD and
another from Dadeland to the CBD. The fixed guideway grade separated system
is extensive and consists of five lines: Convention Center -Douglas Road at
South Dixie; Convention Center - Civic Center; CBD Hialeah; Civic Center -
Douglas Road at South Dixie and, Convention Center - Airport. The plan of
this alternative is featured on Figure III-5.
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Rapid transit incorporates the capacity and coverage of the grade-separated
fixed guideway system in the East/West/Hialeah/South branch networks with a
medium capacity nongrade-separated transitway along the South Corridor and
flexible bus operations in the North and Miami Beach Corridor. This network
is basically a variation of the "Tow" cost alternative previously described.

On the grade-separated fixed guideway element, the guideway from Miami
International Airport would merge with the guideway from Hialeah for a
grade-separated crossing of transit traffic. The north/south guideway near
Douglas Road and the branch parallel to Northwest 12th Avenue would connect to
the east/west guideway by means of three-way interchanges for grade-separation
of transit traffic. Trains from Hialeah and Miami International Airport would
operate to the Civic Center area, Central Business District and the Miami
Beach Convention Center. Also, service to a station interfacing with the
proposed busway operation along the South Corridor to the Civic Center area,
the Central Business District, the Miami Beach Convention Center and vice
versa. Train frequencies on the heaviest traveled portion of the east/west
system would be as often as two minutes and would range from four to ten
minutes on the branches during peak periods. A grade-separated bus system in
the I-95 Corridor would be identical to previous alternatives.

Principal characteristics of this alternative are:

» Ridership (number of daily patrons - 1985) 503,000 - 793,000

° Averagg'Trip Time (minutes) 43
° Employment Accessibility (number of jobs) 235,000
° Residential Accessibility (number of people) 802,000
= Special Activities Accessibility (number of

activities) 64
° Directness of Service (number of mode changes) 3.1
° Residential displacement (number of units/

people) 549/1,450
° Business Displacement (number of firms/

employees) 590/6,085
o Network Length (miles) 61.5
¢ Capital Cost (million dollars) 671
° Annual Operating Cost (million dollars) 31
= Total Cost Per Passenger Trip (1974 cents) 56.7

Corridor Travel Data Between The Miami Central Business
District and:
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Principal characteristics of this system alternative are:

Miami
Beach Miami Golden
Cutler Convention Int.. Glades Sunny
Ridge Center  Airport Interchange Isles Hialeah
° Travel 42 13 15 20 47 20
Time
(minutes)
° Average 26 30 28 35 21 30
Speed

(miles per hour)
b. Fixed Guideway (Medium Cost) - Alternative 6

This second "medium" cost alternative represents departure in alignments from
the preceding options described. The only corridor that is carried over
completely in this system alternative definition is the Miami Beach reserved
lane, zone-express system. The feeder bus system to the I-95 busway 1is also
essentially the same, but not quite as extensive since the traffic gets split
between the busway and a fixed guideway grade separated system running up
Northwest 27th Avenue to Opa-Locka. Just three 1lines describe this fixed
guideway system with lines from Cutler Ridge to Opa Locka, Dadeland to Hialeah
and Midway Mall to the Convention Center. The plan of this alternative is
shown on Figure III-6.

Land use planning programs have identified major activity centers throughout
the county and the requirement for mass transit improvement between these
centers. This rapid transit network has been structured to optimize movement
between these centers. Modifications from previous alternatives include the
moving of the North Corridor to provide service to northwest Miami, Hialeah
and Opa Locka areas while the I-95 busway system is retained to provide
service to the northeast Miami area. The West Corridor is reoriented from
Miami International Airport to serve the area near Midway Mall.

Trains would operate in the East/West Corridor between Miami Beach Convention
Center, Central Business District and Midway Mall, and in the North Corridor
between Opa Locka and the Central Business District at frequencies as often as
two minutes. The nongrade-separated transitway for the South Corridor is
identical to the previous alternative for the Miami Beach and I-95 North
Corridor. An I-95 to Miami Internatienal Airport Corridor Link is added. The
transitway is also used as a connector from the fixed guideway system west to
Hialeah.

° Ridership (number of daily patrons - 1985) 571,000 - 876,000

° Average Trip Time (minutes) 38
8 Employment Accessibility (number of jobs) 236,000
o Residential Accessibility (number of people) 995,000
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Special Activities Accessibility (number of

activities) 63
° Directness of Service (number of mode changes) 2.48
° Residential Displacement (number of units/

people) 366/1,080
o Business Displacement (number of firms/

employees) 710/7,105
° Network Length (miles) 75.3
° Capital Cost (million dollars) 726
¢ Annual Operating Cost (million dollars) 33
° Total Cost Per Passenger Trip (1974 cents) 53.4

Corridor Travel Data Between The Miami Central
Business District and:

Miami
Beach Miami Golden
Cutler Convention Int. Glades Sunny
Ridge Center Airport Interchange Isles Hialeah
°  Travel 42 13 20 47 2 24
Time
(minutes)
° Average 26 20 25 21 25 27
Speed
(miles per hour)
2. Probable Environmental Impacts (Fixed Guideway - Medium Cost)

The two "medium" cost fixed guideway alternatives exhibited fairly similar
values for most evaluation characteristics and have been combined for the
discussion of probable environmental impacts.

The average ridership figures for this alternative was the highest of the
alternatives shown. The range of figures for the accessibility character-
istics reflected high values, but again not as high as the "high" cost all bus
alternative. The directness of service reflected a network on which Tlonger
trips could be made without transfers. In the urban planning category, the
lack of conformance with local land uses for this alternative were judged to
be medium to substantial due to the extensive construction and displacements
required to implement the network.

The combined networks were judged to conform well with the adopted metro-

politan development pattern and were judged reasonable from an urban design
considerations viewpoint. Displacements required were very similar to the
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"Tow" cost fixed guideway alternative. For the environmental characteristics
this alternative had minimum effects on water quality, no air quality
reductions, medium energy savings and some noise problem areas.

G. FIXED GUIDEWAY (HIGH COST)

1. Description (Fixed Guideway - High Cost)

This alternative would employ either the rubber tire vehicle or steel wheel
vehicle options. Two very long lines would leave Northeast 163rd Street for
Cutler Ridge, one going via the North Corridor and one via Miami Beach. Two
more lines would link Dadeland with the CBD and North Miami at Northwest 95th
Street. Next, a line would connect Hialeah and the Convention Center on Miami
Beach and another would 1link North Miami and the Convention Center. Finally,
a seventh line would run between the Airport and Miami Beach.

Considerable study during previous transit planning efforts established the
"high" cost rapid transit network shown on Figure III-7. This network was the
basis for a rapid transit system approved by Dade County voters in 1972 and
was used as a point of reference for the present system requirement analysis.
The high capacity, grade-separated, fixed guideway system would provide
service in all corridors to meet demands of ridership attracted as a result of
extensive network coverage.

A11 corridors would be grade-separated, fixed guideway. Service frequency on
the heaviest traveled portion of the east/west system would be as often as two
minutes and would range from four to ten minutes on the branches during peak
periods. Grade-separated interchanges would be provided for train movements
at several junctions. These are a three-way interchange at the junction of
the North and West Corridors, a junction of the South and West Corridors, and
a two-way "Y" at the Miami International Airport-Hialeah junction. Turnback
switches would be Tocated at intermediate points in the routes to allow
reversal of trains at transit load dropoff points and to achieve economy in
operational costs. Location of turnbacks would be at such places as Dadeland,
Model Cities, Miami Beach Convention Center and Northeast 163rd Street.

Principal characteristics of this system alternative are:

o

Ridership (number of daily patrons - 1985) 438,000 - 730,000

2 Average Trip Time (minutes) 37
. Employment Accessibility (number of jobs) 231,000
. Residential Accessibility (number of people) 893,000
o Special Activities Accessibility (number of

activities) 62
o Directness of Service (number of mode changes) 2.68
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Residential Displacement (number of units/

people) 2,229/6,020
E Business Displacement (number of firms/

employees) 720/7,270
& Network Length (miles) 58.2
< Capital Cost (million dollars) 1,166
° Annual Operating Cost (million dollars) 27
. Total Cost Per Passenger Trip (1974 cents) 87.4

Corridor Travel Data Between Thé Miami Central
Business District and:

Sunny
Miami Sunny Isles
Beach Miami Isles Via Miami
Cutler Convention Int. Via North Beach
Ridge Center Airport Corridor Corridor Hialeah
¥ Travel 35 13 15 34 31 20
Times
(minutes)
= Average 32 30 28 30 31 30

(miles per hour)

2. Probable Environmental Impacts (Fixed Guideway - High Cost)

This system generated ridership very similar to the "high" cost bus
alternative, but below that of the "low" and "medium" cost fixed guideway
alternatives. The accessibility figures were equivalent to the other fixed
guideway systems. As would be expected with this extensive network, the
directness of service measure was good.

In the urban planning category, this alternative was judged equivalent to the
"Tow" cost fixed guideway alternative in terms of conformance with existing
land wuses. Displacement caused by implementation of this network was
estimated to be the highest of all the alternatives presented, but the network
was judged to be in <close conformance with the adopted metropolitan
development pattern. In environmental terms, the alternative was judged to be
very similar to others in that a long-term improvement in air quality (due to
reduced auto mileage) was balanced by an increase in noise levels in certain
areas. The visual/aesthetic characteristic was based upon the complete
elevation of all guideway sections for this network, and was the highest (most
adverse) figure for any alternative presented. The implementation energy
requirements were also estimated as the highest of any alternative while the
propulsion efficiency was estimated the Tlowest of any alternative. Energy
savings due to diversion of person trips from autos, were estimated to be
Tower than all alternatives except the "low" cost bus network and "null
option'.

I111-37



H.  CORE SYSTEM

1. Description (Core System)

The core system is defined as the minimum rapid transit network that will
sustain an integrated and balanced transportation system for the 1985 travel
requirements of Dade County. The core system (Figure III-8), as established
is:

48 miles of grade-separated rapid transit in the East, West,
South, North and Hialeah Corridors;

12 miles of grade-separated busway consisting of the existing I-95
facility (9 miles currently in operation) with an extension to and
terminal facilities in the CBD. The downtown bus terminal would
interface with the other rapid transit corridors; and )

° 32.2 miles of nongrade-separated transitway improvements in the
Miami Beach, South and West Corridors, providing supporting service
with preferential treatment of transit vehicles in these corridors.

Travel demands of some areas require the high levels of service that can only
be provided by grade-separated rapid transit. Other areas can be served
adequately, at Tleast initially, by Tless capital intensive modes, with a
capability of Tater upgrading as travel demands increase in the future.

A basic determinant of the need for grade-separated rapid transit facilities
is the expected value of peak hour travel volumes in a given direction along a
corridor, as developed from ridership projections.

An examination of elements of the core system has established that, based upon
projected ridership, a number of corridors will attract peak hour ridership
volumes in the 11,000 to 15,000 passenger per hour range, peak direction, for
1985. Increases beyond this range can be expected if the County's population
grows from 1.73 million in 1985 to over 2 million in the year 2000, as is
currently projected.

Principal characteristics of the core system are:

o

Ridership (number of daily patrons - 1985) 550,623 - 836,000

° Average Trip Time (minutes) 36
° Employment Accessibility (number of jobs) 251,000
& Residential Accessibility (number of people) 988,000
° Special Activities Accessibility (number of

activities) 417
° Directness of Service (number of mode changes) 2.6
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Residential Displacement (number of units/

people) NA/7,041
o Business Displacement (number of firms/

employees) NA/6,130
° Network Length (miles) 92.2
= Capital Costs (million dollars) 869
° Annual Operating Costs (millions dollars) 52.3
°e Total Cost Per Passenger Trip (1974 cents) NA

Note: NA Not Available

Corridor Travel Data Between The Miami Central
Business District and:

Miami
Beach Miami Golden
Cutler Convention Int. Glades
Ridge Center Airport Interchange Hialeah
o Travel 31 13 11 22 22
Time
(minutes)
b Average 36 29 32 39 27
(miles
per hour)

2. Probable Environmental Impacts (Core System)

The "core" system includes fixed guideway, busway and nongrade separated
transitway elements. This alternative generated a mean daily ridership of
836,000 at the 50% confidence level, the highest figure for any alternative.
Even at the 80 percent confidence level, ridership was estimated to be 550,623
daily patrons. The directness of service index of 2.6 was the best of all the
alternatives analyzed. This is reflective of the extensive analysis that went
into the configuration of the Core System.

Residential and employment accessibility were equivalent to the "low" and
"high" cost fixed-guideway alternatives, but somewhat below the "high" cost
bus alternative. The Core System would be accessible to the residences of
988,000 persons, three percent less than for the "high" cost bus alternative.
The accessibility of this alternative to 251,000 jobs is 23 percent less than
the same alternative. The core alternative improves accessibility to more
special activities than any other alternative. Special activities include
such classes of activities as: recreational, cultural, higher educational,
medical, governmental and major commercial.
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In the urban planning category, this alternative had the least conformance
with existing land uses, but the highest compatibility with adopted plans and
policies. The evaluation of alternatives in terms of conformance with
existing land uses was predominantly a measure of anticipated changes in
existing conditions. The core option will cause the greatest change of any
alternative and, therefore, performs poorly in this evaluation criterion.
However, the changes that the system is expected to generate will help to
bring about the land uses that are compatible with adopted plans and policies.

Displacements caused by construction of the Core System would be considerable.
More than 7,000 persons would be displaced from their residences in the
proposed transit right-of-way, more than for any other alternative. Business
displacements total 6,130 employees which is Tess than all alternatives with
the exception of the "nul1" and the "low" cost bus alternatives.

This alternative ranked reasonably well from an environmental viewpoint. It
was Jjudged to have the most beneficial impact on air quality of the
alternatives analyzed. Assuming ridership at the 50 percent confidence level,
daily auto miles of travel could be reduced by 1.6 million miles with the
resultant approximate reduction in pollutants of:

i 300,000 pounds of CO

= 33,400 pounds of HC
° 21,800 pounds of NOx
2 600 pounds of SOx

[e]

1,100 pounds of particulates

The Core System would have some noise impact, but substantially less than the
"high" cost bus alternative. The noise rating of 13.2 indicates 13.2 miles of
moderate noise impacts or 6.6 miles of severe impacts.

The 51 miles of new elevated structure for the fixed guideway and busway cause
a fairly high visual/aesthetic impact. It is, however, slightly less than
that of the "high" cost bus or the "high" cost fixed guideway system.

In the energy category, the Core System has the next to highest implementation
energy requirements and the next to Towest propulsion efficiency, however, the
alternative provides the greatest overall energy savings due to the great
number of auto trips that are diverted to transit. Almost 300 million kwh of
energy could be saved per year with this system.

The capital costs of the Core System are high at $869 million, but are 25
percent less than for the "high" cost fixed guideway system. Annual operating
and maintenance costs of $52.3 million fall 1in the mid-range. Three
alternatives operate at a Tower cost and three at the same or higher costs.
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I. SELECTION AND DESCRIPTION OF STAGE I SYSTEM

1. Comparison of Alternatives

By some measures, the "low" cost all bus alternative appeared attractive
(Table III-1). This was mainly because it did not cause any major land use or
environmental conflicts and had no displacements. On the other hand, its
service characteristics were generally less acceptable than for the other
alternatives and did not satisfy the desired service standards. More
importantly, the mean ridership level reflected a low diversion to transit
from autos. Thus, while 1ittle capitalization would be required, advancing
this alternative as a viable proposed transit action plan would result in
self-defeat of the long-range land use and transportation plans for the Dade
County region and the Miami Metropolitan area.

The "high" cost all bus alternative offered advantages only in the area of
high average speeds for commuter type journeys. As identified in a previous
section, the travel patterns in Dade County are not well matched to such
services. As also pointed out in the discussion of this alternative in the
previous section, this all bus system would have a severe local land use
effect particularly in the downtown area where very large terminal facilities
would be required. Further, the concept has no, or quite limited, passenger
carrying capacity increase capability and could not accommodate peak hour
loads on many corridors in 1985 and the years beyond. In the numerical based
analysis, this alternative consistently ranked among the least attractive of
all systems studied.

The "low" cost fixed guideway alternative was, after consideration of the
modifications required in operational concepts to make the network feasible,
dropped from further consideration because of its similarity to the "medium"
cost alternative.

The "medium" cost fixed guideway alternative 3A included the East-West-
Hialeah-South branch networks with a medium capacity at-grade transitway
along the South Corridor and flexible bus operations in the North and Miami
Beach Corridors. Alternative 6, the second "medium" cost fixed guideway
alternative included an at-grade transitway for the South and Miami Beach
Corridors, a North Corridor along the N.W. 27th to provide service to
northwest Miami, Hialeah and Opa-Locka areas, and an I-95 busway system to
provide service to the northeast Miami area.

The "medium" cost fixed guideway alternative 6 was the second highest cost of
alternatives, while alternative 3A was third. Both of the alternatives had
the same 1low vrating in vreliability, as compared to the "high" cost
alternative, because of the at-grade section of each alternative in the
southwest portion of the corridor. Alternative 6, in comparison to the other
fixed guideway, grade separated alternatives, was ranked highest in ridership
(yearly passengers carried), while alternative 3A ranked third.

The two versions of "medium" cost fixed guideway alternatives were melded.

Several criteria were similar, such as accessibility, market index, system
expandability, operation, and maintenance.
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The melded "medium" cost fixed guideway was the second highest cost of the
alternatives. It ranked low in reliability as compared to the "high" cost
alternative because of the at grade section in the southwest portion of the
corridor. It was similar to the "low" cost fixed guideway in the southwest
corridors.

The "high" cost fixed guideway alternative was the most costly network
analyzed and yet provided lower ridership potentials than the "medium" cost
alternatives. Further, the high displacement and unjustified (by cost,
disruption and potential patronage measures) application of a grade-separated
system along the full Tlength of Miami Beach substantially reduced the
attractiveness of this alternative. Further, the system ranked either next to
lowest or lowest in the numerical analysis.

Both the "Null Option" and "Core" System were analyzed at a later stage in the
preliminary engineering program. However, when compared to the original five
alternatives selected from those studies in Milestone 1, it can be seen that
the "Null Option" has 1ittle overall merit when compared to other
alternatives, and that the "Core" System as developed more than meets the
overall mix of characteristics offered by any of the original alternatives.
Thus, the Core System was determined to be the best system for Dade County.

2. Evolution of the Core System

The 1985 service network and resultant Core System consisted of rather broad
corridors of transportation improvement and grade separated rapid transit
designed to serve' the needs of Dade County in 1985 and later years. A further
step in definition of the rapid transit system was the identification, within
the corridors of the Core System, of specific route alignments and station
locations. The basic work in this identification was carried out in Milestone
5.

In performing the alignment and station location studies, consideration was
given not only to the defined corridors of the Core System, but also to the
service and system criteria developed in Milestones 1 and 2, the vehicle
technologies analyzed in Milestone 2, the land use and development policies
recommended in Milestone 3 and the urban design and development concepts
developed for Milestone 7. Land use and development policies are particularly
important in establishing specific siting because they play a major role in
determining whether or not new development takes place around transit
stations, the character of any such development and the effects of route
alignment and station 1location on the environment, access and movement
patterns and urban design and aesthetics. A number of alternative route
alignments and station locations were initially developed in Milestone 5 based
on the foregoing considerations and on physical surveys of potential
locations. These alternatives were presented to the public through the
citizens participation program. A  numerical evaluation procedure was
developed to compare alternatives in terms of sets of evaluation
characteristics, including land use, urban design, ecological, service area,
access mode, disruption and displacement, physical problems, system operations
and cost factors. Application of this procedure, together with the many
useful comments received from the citizens' panels and others, resulted in the
selection and recommendation of specific route alignments and station
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locations. As a result of these studies, a change in the service network and
Core System was .also recommended, based on citizens' comments and a
re-evaluation of service to Hialeah. This change substituted an East/West
Corridor branching from the North Corridor for the previously recommended
Okeechobee Road Corridor.

The Core System in its final form consists of approximately 48 miles of
grade-separated fixed guideway rail transit, the I-95 exclusive busway and
four nongrade-separated corridors making use of buses on exclusive lanes,
exclusive streets or contraflow lanes. The major portion of the I-95 busway,
using two new lanes in the former median of that expressway, has been
essentially completed under other programs of the state and federal
governments. The recommended rapid transit system plan envisions the
construction of a new grade-separated extension to this busway T1linking the
southern terminus of the existing project at the Airport Expressway with the
Central Business District (CBD) of Miami. The four nongrade-separated busways
are along North Kendall Drive from Dadeland to Southwest 110th Avenue, along
the Flagler Street Corridor west of Douglas Road, from the Miami International
Airport to the I-95 busway via East 9th Avenue and Northwest 103rd Street and
from the Miami Beach Convention Center northward to Sunny Isles via the
Collins Avenue Corridor. These busways would allow substantially improved
average bus speeds and can provide peak hour passenger capacities up to 6,000
passengers per hour at lTow initial cost.

The Core System of rapid transit (rail and busway) will be supported by
collection/feeder/distribution systems. This feeder network of transit is as
vital to the 1implementation of the overall mass transit system as the
hardware, vehicles and structures associated with the core system. In
addition, line haul bus service will be required on those elements of the 1985
service network not covered by the Core System and on some other arteries.
The feeder network will essentially consist of surface bus lines, but will
also include a number of special mini-systems at certain major activity
centers.

3. Staging of the Recommended System

Once the Core System had been selected as the recommended system for Dade
County and had evolved throughout preliminary engineering into its final form,
the next step was the development of a staging plan. Staged implementation of
the recommended system was a key principle in the preliminary engineering.

An analysis of the ridership projections for the transit program indicates
that from the standpoint of ridership volumes on fixed guideway facilities of
the Core System Network, the North/South Corridor route would attract the
greatest number of rapid transit patrons. Extension of the I-95 busway
facility is required to develop the ridership potential and provide the proper
service level for residents of Northeast Dade County. From the standpoint of
operational viability and storage yard access, studies for the staging plan of
fixed guideway transit indicated development as follows:

@ A major portion of the North/South Corridor could be operated as a
Stage I system with service between terminals in South Perrine
(Southwest 184th Street) and Model City (Northwest 62nd Street) and
with train access to a storage yard at South Perrine.
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2 The West Central Corridor could be operated as a Stage II system
with service between terminals at Miami International Airport, US 1/
Douglas Road and the Central Business District, providing good
service to residents and airport travel and an interface with
transfer points of the North/South Corridor at Douglas Road and
Government Center. Train access would be to the airport yard in the
vicinity of the Miami International Airport Multimodal Center.

» The East Corridor could be operated as a Stage III system with
service extended from the CBD junction of Stage II to a terminal at
the Miami Beach Convention Center. Service would be provided to
Hialeah, Opa Locka and Cutler Ridge by extensions to Stage I routes.
Trains would be operated from previously staged yards and a new yard
at Hialeah.

Busway and express bus facilities would be staged to be compatible with the
other rapid transit segments.

¥ The I-95 Busway would be extended to a terminal in the CBD and
supplied with park-ride lots in Stage I.

© The express bus service for the northeast, Hialeah, and West Flagler
Corridors would be implemented to supplement rapid transit segments
in Stages II and III.

The following list summarizes the operational stages of the various segments
of the rapid transit program which were established from the above analysis of
system requirements and operational continuity. The staging plan is
illustrated in Figure III-9.

Stage I Trains operate from Perrine (Southwest 184th Street)
to Model City (Northwest 62nd Street).

Buses operate from Golden Glades to Central Business
District Terminal.

Buses operate from Kendall to Dadeland.

Stage I1I Trains operate from Miami International Airport to
CBD North (Northeast 8th Street).

Trains operate from US 1/Douglas Road to Miami
International Airport.
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