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1.0 INTRODUCTION

Since World War II, Oklahomans, like other
Americans, have developed and maintained a
strong dependence on the private automobile and
have increased their levels of sin gle family home
ownership. These increases have coincided with
generally healthy economic growth in spite of a
recent downturn in the Oklahoma economy.

In the Tulsa Metropolitan Statistical Area (MS A);’;
population increased by nearly 25 percent from
1970 to 1980 and by over ten percent from 1980
to 1984. Employment also increased. By 1984,
approximately 359,000 people comprised the
civilian labor force.

These increases are expected to continue well
into the 21st Century. Population is expected to
grow to over 675,000 people by 2005 and the
labor force to over 420,000. Daily trips are ex-
pected to increase by over 30 percent, and as
urban sprawl continues, motorists will travel an
increasing number of miles toreach their destina-
tions.

InTulsa, the Oklahoma Department of Transpor-
tation (ODOT) will be spending an estimated $36
million for an approximately five year project to

widen the Broken Arrow Expressway from four

to six lanes.* The currently recommended plan
for the Tulsa area, if full implementation is
achieved, would meet the majority of the 2005
traffic demands; however, with increased con-
struction costs and limited capacity, it is becom-
ing apparent that new transportation facilities
and services will be needed to accommodate
projected traffic demands later in the 21st

Century.

In recognition of this need, ODOT has under-
taken a long range study to assess the feasibility
of fixed guideway transportation in the Tulsa
urban area. Fixed guideways are transit services

'

t#ﬁat use vehicles which are physically guided by
a guideway. Examples include rail, monorail,
and automated guided transit (AGT), among
other technologies. This report marks the com-
pletion of the first study phase and identifies the
travel corridors in the Tulsa urban area that may
be suitable for future fixed guideway transporta-
tion system development.

7

STUDY PHASES

The approach to the Tulsa urban area study is to
work in the context of the U.S. Department of
Transportation, Urban Mass Transportation
Administration's (UMTA) Major Capital Invest-
ment Policy, to produce an analysis of the poten-
tial for fixed guideway systems that satisfies
local requirements, and to utilize a process thatis
in keeping with federal policies and guidelines.
UMTA can provide capital assistance to metro-
politan areas considering the development of
fixed guideway transit systems. Its federally-
prescribed planning process should be followed
explicitly in order to avoid a locally adopted
project being either ineligible for federal assis-
tance, or delayed for extended periods while
additional studies are performed to satisfy the
needs of the federal program. The planning proc-
ess involves a technically sound planning proce-
dure thatcan be conducted in areasonable amount
of time. It will produce suitable recommenda-
tions for development of transit solutions to trans-
portation problems.

The UMTA major capital investment process has
five phases which lead from the conception of
a project to its completion. These phases are:
1) systems planning (and transition studies),
2) alternatives analysis and environmental im-
pact statement, 3) preliminary engineering,
4) final design, and 5) construction. This report
is the firstelement of the systems planning phase.
For this study, systems planning has been di-
vided into three phases. In the first phase, travel

* The plans have been recently modified to widen the Broken Arrow Expressway to eight lanes at an additional
cost of $61 million. The forecast, however, was based on the six-lane plan.
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corridors are identified and evaluated, and the
most promising is recommended for more de-
tailed studies in subsequent phases of systems
planning.

SYSTEMS PLANNING

The systems planning phase follows UMTA
guidelines for long-range transit planning. Its
key objective is the identification of corridors
that have potential for future fixed guideway
development. The 18 interrelated work tasks in
the systems planning phase achieve this objec-
tive through a systematic process of reviewing
existing data, and preparing methodology re-
ports. The work also includes projecting growth
and travel demand, identifying network deficien-
cies, defining and evaluating potential transit
corridors, and recommending three groupings of
travel corridors for fixed guideway development.
Figure 1 shows the approach to the first phase of
systems planning. Appendix A contains a com-
plete listing of the technical memoranda pro-
duced in the first part of the first phase of systems
planning. ODOT has copies of these in their
offices.

In particular, the transit ridership forecasting
approach to the systems planning phase is best
described as a “sketch planning” exercise using
appropriate Urban Transportation Plannin gSys-
tem (UTPS) model components to simulate
potential transit corridors. Existing highway
networks, modified as necessary, have been used
toreplicate possible fixed guideway routes. Such
routes were initially defined on the basis of
previous and ongoing studies, complemented by
analysis of projected growth, land use and demo-
graphic forecasts, as well as highway capacity
limitations and deficiencies. Each preliminary
travel corridor was screened on the basis of the
. followving factors:

* Travel demand

* Applicable guideway technology

* Feasible alignments

* Capital cost ranges

* Operating cost ranges
* Environmental considerations

* Potential transportation system management
(TSM) opportunities

Based on this preliminary evaluation, three prior-
ity groupings of corridors have been identified
for Tulsa and are detailed in this final report.

* Tier1 - Those corridors, likely not to exceed
two or three, which might be expected to
have future potential for development of fixed
guideway facilities as a function of forecast
growth, land use and related travel demand,
and diminished highway capacity.

* Tier2- Othercorridors that could be deemed
appropriate for future supplemental high
capacity transit services, such as exclusive
busways, express bus facilities, and park-
and-ride lots, but likely to be ineffective for
rail or other high capital intensive investment
for many years into the future.

* Tier 3 - Those corridors which have been
identified during systems planning but, upon
preliminary evaluation, appear to have little
or no real potential for transit development
under current demographic forecasts.

The determination of the corridor priority rank-
ings are also partially based on early calculation
of the UMTA-defined cost-effectiveness indices
for each generalized corridor. This index uses
values for costs and potential ridership on “ge-
neric” fixed guideway technologies derived from
analysis conducted at the systems planning/sketch
planning level. In this phase, no distinctions in
ridership forecast exist between busways, light
rail transit, and automated guideway transit be-
cause the network coding and forecasting has
been made on a “sketch planning” model. Since
the purpose of this early phase of systems plan-
ning is to identify suitable travel corridors, this
modeling approach is appropriate. Refined tran-
sitridership forecasts specific to the various tech-
nologies will be made in the second part of this
systems planning study.

Parsons
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2.0 DESCRIPTION OF
STUDY AREA

STATE AND TULSA URBAN AREA

Economy

Until mid 1986, when the state’s economy was
sent reeling as a consequence of the rapid and
sharp decline in world oil prices, Oklahoma’s
economic growth had outperformed that of the
nation. Recent information and analysis suggest
that as a result of the oil price decline, the state’s
economy bottomed out in 1987, and began re-
covering in 1988.

According to the Oklahoma State Econometric
Model (OSEM), the state’s economic output is
forecast to grow faster than the gross national
product (GNP) in 1988. The forecast also shows

- substantial growth during 1988 in both employ-

ment and per capita income, most likely a result
of Oklahoma’s economic diversification. Be-
cause of an expected slowdown in the national
economy in 1989, however, the recovery is ex-
pected to be short term. According to the OSEM,
the economy should resume solid growth in the
early 1990s.

Demographics

The state’s population patterns have reflected the
economic patterns in the state. The decade has
been one of growth, decline, and recovery. The
state’s population increased by 18.2 percentfrom
1970 to 1980, considerably faster than the 11.4
percent national average. From 1980 to 1987, the
state’s population grew by 8.2 percent, a rate
exceeded by only 12 other states, even though
Oklahoma’s population declined in 1987 for the
third consecutive year. The 1987 population to-
talled 3,272,000, a 1.5 percent increase over
1982 figures. Table 1 displays the state popula-
tion figures over this decade and the 1990 projec-
tion. The state’s population peaked in 1984 with
a population of 3,321 million and declined in
1985 to 3,316 million. The 16 percent increase
from 1980 to 1990 is impressive considering the
1.3 percent decline from 1985 to 1987.

The most significant economic implications of
these population projections result from the
changing age composition of the population and
work force. Between 1970 and 1985 those people
between the ages of 20 and 39 accounted for 62
percent of the population increase. The increas-
ing age of the work force together with the
growth of the over 65 years of age cohort will
place demand on special transportation services
offered, including designs to accommodate people
with lessened mobility.

Table 1

State Population
(in thousands)

1980 1981 1982 1983

1984 1985 1986 1987 1990

Oklahoma 3,025 3,105 3,223 3,317 3,321 3,316 3,306 3272 3,503

Sources:
Estimates, Series P-25, No. 1024.

U.S. Department of Commerce, Bureau of Census, State Population and Household

U.S. Department of Commerce, State and Metropolitan Area Data Book, 1986.
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TULSA METROPOLITAN AREA
TRANSPORTATION STUDY

Demographic Trends

Table 2 compares the 1960, 1970 and 1980
populations of the counties in the Tulsa MSA.
Tulsa County’s population increased by only 36
percent between 1960 and 1980. Migration of the
population to the suburbs is reflected in the lower
percentage increase of Tulsa County’s popula-
tion compared with the percentage increase in
population for the other counties (except for
Osage) for the same period.

These population trends have implications for

travel, specifically resulting in commuting travel

beyond traditional expectations. The key ele-

ments of the boom in commuting demand are:

* Population growth has occurred in the suburbs
as well as the central city;

* The baby boomers entering the work force
(beginning in the 1960s) have caused the
working age population to increase in greater
proportion than the general population;

* The significant increase in female workers
has added to the demand for commuting; and,

¢ Changes in the economy have resulted in job
growth which exceeds population growth.

The focus of this study is on a portion of the Tulsa
MSA, the Tulsa Metropolitan Area Transporta-

tion Study (TMATS) area, as shown in Figure 2.
Table 3 displays demographic information for
1980 and 2005. The 1980 population was about
334,000and total employment was about 265,000.
By 2005, it is anticipated that the population in
the TMATS area will reach 689,000, an increase
of 29% between 1980 and 2005, and employ-
ment will reach 423,000, an increase of 60%
between 1980 and 2005.

Since employment is projected to grow faster
than population, existing Oklahoma commuting
patterns were examined. In 1980, 83 percent of
the persons who reported a place of work, worked
inside their county of residence and 17 percent
commuted outside their county of residence.

Figure 3 shows the commuting patterns to and
from Tulsa County. Wagoner County had the
highest percentage of workers commuting, with
over 70 percent of its work force leaving the
county to work. In addition to Wagoner, Osage,
Creek, and Rogers counties also have large popu-
lations of commuters traveling to Tulsa. In
Rogers and Wagoner more residents work out-
side the counties than inside.

In 1987, the highest traffic count location was
1-244 just west of S. Yale with an average daily
traffic count (ADT) of 75,000 vehicles. In 198 1,
this location also had the highest ADT with
72,000 vehicles per day. The location with the
lowest ADT in 1987 was on US 75 north of
E. 66th Street N. with only 14,000 vehicles per

Table 3

TMATS Population and Employment

: Growth Rate
1980 2005 1980-2005
lsopplation 534,000 689,000 29%
Employment 265,000 423,000 60%

Source: Indian Nations Council of Governments (INCOQG), 1987.
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Commuting Patterns To and From
Tulsa County

5696 8813
Osage ﬁ h

Rogers
County

4_5_99 Tulsa 1982 > County
County

9206/1 9491
1241 \

528
Creek

C Wagoner
ounty County

Source: Oklahoma Department of Economic
and Community Affairs, April 1985

£

Parsons Oklahoma Fixed Guideway Transportation System Study | Figure
Brinckerhoff

Parsons Brinckerhoff TULSA MSA COMMUTING PATTERNS 3
g:;‘::&"lzo:zzln:. Planners




day. This location also had the lowest ADT
(12,000 vehicles) on the system in 1981. The
most heavily travelled segment in the system
now is I-244 from the Inner Dispersal Loop
“(IDL) to S. 129th E. Avenue.

According to the Summary Report on Commut-
ing Patterns in Oklahoma Counties, 46 counties

have higher commuting rates than the state aver-
age of 17 percent. Most of these are located in the
eastern and central part of the state. Conversely,
in 1980 Tulsa County had the lowest commute
rate in the state, with only 3.3 percent. This small
commuting rate indicates a major commuting
center attracting large numbers of commuters
from a large surrounding area.

Economic Conditions

The economic outlook forthe TMATS area looks
favorable for several reasons. First, the contin-
ued population and employment growth should
help the economic growth. Second, the area’s
ability to diversify its base will help to maintain
economic stability. And third, as the economy
begins to prosper and take hold, it will propel
itself through a multiplier effect.

Future Conditions

Population in the Tulsa metropolitan area is
expected to increase 30 percent in the next 25
years. During the same period the total number of
daily trips by residents will increase approxi-
mately 33 percent in the Tulsa area. On an indi-
vidual basis, each person is expected to make 13
percent more trips each day than they do pres-
ently, and each trip will be 5.3 percent longer.
These increases are a reflection of the projected
growth in population and the addition of more
Oklahomans to the work force. Disposable in-
come is expected to continue to increase, thus
. encoaraging more frequent jaunts for shopping
and leisure time activities. As urban sprawl con-
tinues, motorists will travel more miles to reach
their destination.

TRANSPORTATION SYSTEM

Operating and Physical Characteristics

The roadway system serving the TMATS area
centers on five major facilities as shown in Fig-
ure 2. The Interstates, I-44 and I-244, primarily
serve east-west movements. The State High-
ways: US 75,SHS51,and US 169, primarily serve
north-south movements.

In 1987, the highest traffic count location was I-
244 just west of S. Yale with an average daily
traffic count (ADT) of 75,000 vehicles. In 1981 ,
this location also had the highest ADT with
72,000 vehicles per day. The location with the
lowest ADT in 1987 was US 75 north of
E. 66th Street N. with only 14,000 vehicles per
day. This location also had the lowest ADT
(12,000 vehicles) on the system in 1981. The
most heavily travelled segment in the system
now isI-244 from the IDL to S. 129th E. Avenue.

Levels of Service

The Tulsa metropolitan area’s growth has been
accompanied by an increase in traffic volumes as
stated in the previous sections; however, the
investment in the transportation infrastructure
has not kept pace with the increased demand.
Consequently, the level of service (LOS) has
begun to deteriorate and will continue to worsen
as growth continues.

The LOS is a ratio that compares the traffic
volumes with the roadway capacity. This ratio is
converted to an alphabetical rating A through F,
with A/B indicating a good rate of flow and E/F
indicating an undesirable rate of flow.

A computer plot of the volume/capacity ratios
forecast for the 2005 TMATS system was ob-
tained and from that plot the levels of service
weredeveloped. As shown in Figure 4, a one-half
mile segment on I-44 (Skelly Drive) just west of
the Arkansas River is projected to operate at
LOS E/F as is a 1.5 mile segment of the Osage
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Expressway. Over 22 miles of major highway
segments will be at LOS D by 2005, including the
most heavily traveled portions of Skelly Drive,
SH 51 (Broken Arrow Expressway), and US 169
(Mingo Valley Expressway), even with planned
widening of these facilities.

PUBLIC TRANSIT

Operating and Physical Characteristics,
and Level of Service

In 1985, the Metropolitan Tulsa Transit Author-
ity, or Tulsa Transit, operated or purchased op-
erations of 108 vehicles. Eighty of these vehicles
were operated during the typical PM peak period
and 37 vehicles during the average base period.
Over 200,000 vehicle hours and 3.2 million miles
of transit service were supplied. Over 3.1 million
unlinked passenger trips were taken, or 1.1 trips
per actual vehicle revenue mile.

Transportation Funding

The state highway system receives funds from
state and federal revenue sources. State revenues
are based upon continued current percentage
appropriations from the State General Revenue
Fund and the dedicated state motor fuel taxes.
Federal revenues are based upon an 85 percent
return of Oklahoma’s federal road user taxes paid
into the Federal Highway Trust Fund. Current
estimates indicate that $1 billion in state and
federal funds will be available to ODOT for
non-interstate state highway construction durin g
the five-year period FY 88 - FY 92.

In June 1987, Oklahoma implemented an addi-
tional five cents per gallon fuel tax. With a ten
cents per gallon state gas tax, approximately 95
percent of the state revenues for maintaining and
improving the state highway system comes from
fuel taxes. Therefore, the future revenues for
highway construction and maintenance needs
will be greatly influenced by the amount of fuel
consumed by Oklahoma’s road users.

Projections indicate that the total statewide ve-
hicle miles of travel will continue to increase
annually; however, the average statewide fuel
efficiency is also predicted to increase. There-
fore, ODOT estimates that the total amount of
fuel consumption will actually decrease. In turn
this will directly decrease highway revenues.

Over the next 20 years, increasing vehicle miles
of travel offset by increasing fuel efficiency will
average approximately 2.1 billion gallons of fuel
consumed annually. This essentially places
ODOT on a fixed annual income from state
sources. At this time, no plans to offset the
inflation of construction costs exist. Consequently
there will be fewer dollars to build expanded and
new highway facilities over the next two dec-
ades.

SUMMARY

Sociodemographic Context

The anticipated growth in population and em-
ployment is a positive contributor to the liveli-
hood of the Tulsa metropolitan area. Transporta-
tion improvements to ensure necessary mobility
must be planned and implemented to accommo-
date this growth and maintain economic stability.

Transportation Context

The current transportation infrastructure is be-
ginning to falter under today’s conditions. With- -
out the full implementation of the regional planit
is obvious the 2005 travel demands cannot be
met. Based on increased construction costs, in-
sufficient highway funds will be available to
provide the necessary additional capacity. It is
apparent that additional transportation facilities
and services will be needed to accommodate the
projected travel demand. With this forward look-
ing study, ODOT is taking the lead in planning
for alternative transportation improvements.

- 11
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3.0 TECHNICAL
APPROACH AND
AGENCY/PUBLIC
COORDINATION

Corridor Definition

A critical step in the fixed guideway study is the
definition of potential travel corridors. Tradi-
tionally, fixed guideway transit systems have
been developed in urban areas with histories of
strong bus ridership. Corridors suitable for fixed-
guideway service (i.e., high occupancy vehicle
lanes, rail transit or automated guideway transit)
were typically those which carried heavy vol-
umes of bus riders. In recent years, cities with
lower existing transit ridership have begun to
examine the feasibility of including fixed- guide-
way transit in long range planning to meet future
travel demand. Among others, these cities in-
clude San Diego, San Jose, Sacramento, and
Orange County, California; Portland, Oregon;
Seattle, Washington; Phoenix, Arizona; and
Austin, Dallas, Houston, and San Antonio, Texas.
This long range planning requires the use of
transportation planning methods to identify
potential transit corridors, as well as to evaluate
the effectiveness of providing fixed guideway
service in the area’s travel corridors.

For this study, a travel corridor is considered to
be a geographic area of land, usually of about two
miles in width, with concentrations of residential
development and employment opportunities
which create defined demands for movement
within the corridor. These may be relatively short
(of afew miles) or extend tens of miles. They may
beradially oriented to a Central Business District
(CBD) or other large employment center, or op-
erate in a crosstown mode along an axis. In either
case, at least one “end” of the corridor is usually
anchored by a concentration of activities (em-
ployment center, retail area, university, airport)
which generate significant numbers of trips each
day.

Demand Forecasting

Below is a description of the demand forecasting
and patronage estimation methodology used
during the system planning phase of the fixed
guideway study. The methodology was used in
three ways:

* Aninitial assessment was made of the poten-
tial for transit usage in the Tulsa urban area,
identifying those tripmovements which might
productively be served by transit. The results
of this analysis were used in identification of -
potential fixed guideway transit corridors
and also in specification of a background bu
system upon which the corridors were exam-
ined.

*  Next was the identification of potential fixed
guideway corridors. This identification in-
volved both physical or supply characteris-
tics, such as the locations of potentially avail-
able rights-of-way, as well as demand char-
acteristics. On the demand side, two condi-
tions were examined using the forecasting
methodology: an investigation of the geo-
graphical distribution of areas with a good
potential for producing and attractin g transit
trips; and an investigation of those areas
where transit productivity would increase the
most as a result of higher-speed fixed guide-
way transit service.

* The demand forecasting methodology was
used in forecasting expected future transit
travel demand in numerous potential fixed
guidéway corridors.

Demand forecasting and patronage estimation in
the system planning phase utilize a transit sketch
planning approach which facilitates a broad
examination of overall potential transit demands
and which is sensitive to changes in levels of
transit service and transit operational character-
istics. Use of the sketch planning approach al-
lows an assessment of the potential for fixed
guideway transit in the TMATS study area early
inthe studyrather than later aftera lengthy model
calibration and network development process.

13
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The sketch planning approach requires two sim-
plifying assumptions which are appropriate at
the initial system planning level. The first as-
sumption is that a modal choice model calibrated
with data from outside Oklahoma can be used to
predict the expected travel behavior of residents
of the TMATS area with an accuracy sufficient to
identify potential fixed guideway transit corri-
dors. The modal choice model calibrated for the
Minneapolis-St. Paul Twin Cities area was used.
The model is a logit formulation and has been
successfully transferred to several other urban
areas. It is available for application in UTPS as
part of the sketch planning program RIDE.

The second simplifying assumption for the sketch
planning approach is that the transit service lev-
els utilized in the modal choice model can be
represented on a non-network basis. This ap-
proach has been successfully implemented and is
available for application using RIDE. The tech-
nique predicts and evaluates the impacts of dif-
ferent levels of transit service characteristics
without having to consider the characteristics in
the context of a specific transit system alterna-
tive. The approach produces information that can
determine feasible transit areas and corridors and
associate them with the level of transit service
needed to produce a required level of patronage
or to meet regional transit criteria. -

The analysis process is based on three premises:
a) the entire travel market should be considered
in planning a transit system; b) the planning
process should be as free as possible, at least in
the initial phases, from prejudicial routing as-
sumptions; and c) the specification of transit
service should be based on policy service levels
rather than on specific transit route spacing and
headways. The second and third premises are
made operational by using the concept of an
ubiquitous transit system capable of directly
serving each potential transit trip with a single
 ride from trip origin to trip destination along the
shortest available route. Obviously, such transit
service cannot normally be provided, but the
assumption of ubiquity aids in systematic analy-
sis by defining the system abstractly instead of

specifying alternative routes. All other standard
trip characteristics are considered in the modal
choice analysis, including walk to and from the
transit system, wait time for the transit vehicle,
transit speed, parking costs, and transit fare.
Transit service time includes the walk to and
from the transit line and the wait time for the
transit vehicle. Transit fare and speed are in-
cluded in the analysis as exogenously specified
variables.

Sketch planning analysis, using RIDE, can be
efficiently applied at a district-level of aggrega-
tion with more detailed analysis done at the zone
level in the subsequent study phase. For the first
phase,a 137 district system coveringthe TMATS
study area has been developed. Appendix A
shows this district system.

Travel Orientation

Inorder to design a transit system efficiently, the
analyst should have information available for at
least these four types of transitmovements. These
include trips to the CBD; trips which take place
within corridors focused on the CBD; trips which
pass through the CBD with a possible transfer in
the CBD; and circumferential trips. The need to
investigate the transit potential to the CBD is
obvious, and most conventional transit plannin g
is performed using this trip movement as its
prime focus. The corridor trips and the trips
which transfer in CBD also play an important
role in transit planning. This is because there are
normally a sizable number of these trips; these
trips can make use of CBD focused transitroutes,
and these trips tend to reinforce the CBD routes.
These first three trip patterns can all be consid-
ered radial patterns. Their only differences are
their destination locations. The fourth trip pat-
tern, circumferential movements, is normally
given little attention in planning a transit system
since these movements are difficult and gener-
ally expensive to serve by transit. A preliminary
investigation, though, will show that a high pro-
portion of person trips fall within this category.
Thus, the potential ability of transit to serve these
movements should not be neglected. These four
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travel movements are shown schematically in
Figure 5.

The terminology used for these movements is:

1. CBD movements — movements to or from
the CBD.

2. Corridor movements — movements which
take place within a corridor focused on the
CBD.

3. Pin-corridor movements — movements
which have the potential for transferring in
the CBD.

4. Circumferential movements — all other
movements.

Part of the system design methodology has been
to define these movements and report the results
of the methodology by these travel movements.
The definition of CBD movements is relatively
simple. The analyst need only define the CBD,
and all trips to and from this area are CBD
movements. The definition of corridor move-
ment is more difficult. Rather than specify dis-
tant corridors based upon the geography of the
region and the present transportation system, the
concept of floating corridors is used in this meth-
odology. The floating corridor concept is that
each origin district has its own unique corridor
which is defined as a rectangular area extending
from the origin district to the CBD.

Mathematically, the definition of a floating cor-
ridor consists of:

1. The center line of the rectangle as defined
by coordinates of the origin district
centroid and the centroid of the CBD.

2. The slope of the sides of the corridor as
defined by the slope of the center line.

3. The width of the corridor, which is user-
defined but has typically been assumed as
one mile,

The purpose of the floating corridor is to define
which movements are corridor movements and

which are not. By using a floating corridor, the
corridor movements can be defined as any inter-
change movement from an origin district which
ends within the corridor. For computer analysis,
the beginning and end points of an interchange
were described by the X and Y coordinates of the
district centroids (i.e., the geographic center of
the districts).

Any movement which is not a CBD or a corridor
movement can be either a pin-corridor or a cir-
cumferential movement. The distinction between
these two movements must be based upon the
transit travel time. Thus, if a trip can be made
morequickly by going to the CBD and then trans-
ferring to another radial line, it is a pin-corridor
movement. Otherwise, the trip is a circumferen-
tial movement. Obviously the circumferential
movement is always quicker than the pin-corri-
dor movement if both movements have the same
service level. It is therefore necessary in the
methodology to define two types of service times:
one for radial movements: CBD, corridor, and
pin-corridor movements; and one for circumfer-
ential movements.

OPERATING ASSUMPTIONS

Wailk and Wait Times

 In the prediction of transit trips by modal choice

models, the time spent waiting for and walkin gto
a transit vehicle (access time) is a significant
variable. The assumptions made in the methodol-
ogy are that the walking time is related to the
average spacing of the transit lines, and that the
waiting time is related to the headways (frequen-
cies) of the transit line. These assumptions are
quite logical and realistic, although there may be
unique situations where these relationships are
not appropriate. ’

The walk to transit values have been derived
from the transit line spacing. The walk distance is
simply one-quarter the transit spacing. For ex-
ample, in an area with one-mile spacing the
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average resident would have to walk one-quarter
of a mile to reach a transit line. Normally, the
average wait time is a simple function of head-
way (i.e., the average time between transit ve-
hicles). For this analysis, it is assumed that the
walk time for a given district can be calculated
using theaverage distanceand a walking speed of
three miles per hour. It is also assumed that the
average wait time is equal to half the headway.
Other assumptions could also be used with this
design approach, including ones which assign
non-linear relationships between average walk
time and walk distance, and between average
wait time and headway.

As noted earlier, this approach uses the concept
of a transit service time, which is equated to the
sum of the average walk time plus the average
wait time for a given zone. The transit service
characteristic which is optimized, then, is service
_ timerather that the individual walk and wait time
components. This concept requires the assump-
tion that walk and wait times are equally weighted
as components in travel decisions. It also re-
quires, in the design phase of this approach, that
the service level can be broken down into its
spacing and headway components. For a given
service level the least cost combination of these
components can be readily calculated.

Once average walk and wait times, stratified by
radial movements and circumferential move-
ments, have been calculated for all districts the
total access time component for any district-
to-district transit trip can be easily obtained,
given the trip orientation assumptions discussed
earlier. For CBD and corridor movements, the
access time component for a trip from district X
to district Y, equals the radial walk time for
district X, plus the radial walk time for district Y,
plus the larger of either the radial wait time for
district X or the radial wait time for district Y. For
pin-corridor movements, which assume a trans-
fer in the CBD, the total access time equals the
radial walk time, district X, plus the radial walk
time, district Y, plus the radial wait time, district
X, plus theradial wait time, district Y. The access

time for circumferential trips equals the sum of
the two circumferential walk times plusthelarger
of the two circumferential wait times, plus an
additional wait time to reflect the possibility of
transfer.

Fare and Operating Cost

Two other important characteristics of transit
service are the fare and the transit running time.
Since the methodology deals with transit tripson
adistrict-to-districtinterchange basis, transit fares
can be handled as with any other methodology.
For Tulsa a set fare 6f 60¢ is assumed for all trips.
The transit operating budget was assumed to
equal the equivalent of $30 per capita per year, or
a year 2005 budget of $20,670,000. Transit run-
ning time is calculated by dividing the trip dis-
tance by the speed. As mentioned in the ubiquity
assumption discussion, trip distances by transit
are considered equal to the minimum path high-
way distances for the same movements. Transit
speed can be input as a system-wide value, strati-
fied by the trip’s location within the region.

Model Description

As mentioned earlier, the modal choice model
used in RIDE was calibrated using Minneapolis-
St. Paul, Minnesota, data. The proportion of
intrazonal or interzonal trips by each mode of
travel is estimated by a five-mode modal choice
model with a multinomial logit formation. The
five modes are:

* Transit passenger;

*  One person in an auto (drive alone);

* Two persons in an auto;

* Three persons in an auto; and,

* Four or more persons in an auto.

Trip Purposes

The modal choice model imbedded in RIDE only
provides a calculation of transit shares for work-
purpose trips. While this may well be appropriate
for service design, which is mostly controlled by
peak period demand, the need in Tulsa is to

17

Parsons
Brinckerhoff



identify all possible transit riders. To accomplish
this, district-to-district non-work and non-home-
based transit shares were estimated as a function
of the district-to-district work-purpose transit
. share. These non-work and non-home-based
transit percentages were applied to the appropri-
ate purpose-stratified person trip tables to calcu-
late non-work and non-home-based transit trips.
The purpose factors were derived from an exami-
nation of observed transit demand data by pur-
pose from Atlanta, Georgia; Washington D.C.;
and Minneapolis-St. Paul, Minnesota:
* Home-based non-work transit share = 26%
of the home-based work transit share; and,

*  Non-home-based transit share = 18% of
the home-based work transit share.

Operating Speeds

RIDE can be used to define fixed guideway
corridors in two ways. First, the productivity
analysis may directly identify corridors if higher
productivity zones line up geographically with
the existing traffic zone boundaries which lie in
such a way as they can be aggregated to define a
corridor. Second, corridor identification can be
accompanied by examining the impacts on sys-
tem utilization of changes in transit operating
speed which would be expected to occur with a
fixed guideway system. Using RIDE’s service
specification capabilities, two forecasts were
made for a particular set of optimal service times,
one with a transit speed of 12 mph and the other
with a transit speed of 24 mph. By taking the
difference of the two output transit matrices, a
matrix of trips attracted to transit by the speed
increase can be obtained. When this matrix is
then displayed as desire lines, those portions of
the region which would produce the largest tran-
sit trip increases, if subjected to transit priority
treatments, can be located. The links with the
largest numbers of trips assigned to them identify
, poteatial corridors for exclusive (fixed guide-
* way) transit facilities.

Model Application

The program RIDE facilitated a broad examina-
tion of overall potential transit demands while
being sensitive to changes in levels of transit
service, transit operational characteristics, and
area socio-demographic conditions. The use of
RIDE’s non-network-based transit service simu-
lation also permitted the prediction and evalu-
ation of the impacts of different levels of transit
service characteristics without having to con-
sider the characteristics in the context of a spe-
cific fixed guideway transit system alternative.

CAPITAL AND OPERATING COST
METHODOLOGY

The purpose of this section is to document the
cost assumptions and methodology used in esti-
mating systems level capital and operatin g/main-
tenance costs suitable for“sketch planning” work.
Specific emphasis was placed on: the identifica-
tion of reasonable units for cost estimation pur-
poses (such as miles of at-grade guideway); the
development of unit costs, based on average
conditions, which reflect the cost experience
throughout the country; and, identification of a
costing methodology which allows for the'quan-
tifying of differences between various transit
investment options.

Costing information has been prepared for three
transit technologies: (1) bus on shared or exclu-
sive busway; (2) light rail transit (LRT); and
(3) automated guideway transit (AGT). These
technologies cover the range of transit options
currently envisioned for possible application in
this study. Unit cost estimates were synthesized
from actual construction and planning-level
experience in a number of North American cities
including San Diego, San Jose, Denver, Austin,
Pittsburgh, Salt Lake City, Baltimore, Milwau-
kee, and Calgary. Additionally, national sum-
mary reports for transit planning were reviewed.
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CAPITAL COST COMPONENTS

Systems level capital costing estimates establish
order-of-magnitude costs for physical elements
to be procured or constructed. Included in this
category of costs are rights-of-way, guideways,
highways, stations, storage and maintenance
facilities, power and utilities, and communica-
tions and control. Additionally, estimates were
made for insurance, agency costs, construction
management, and design engineering costs asso-
ciated with particular alternatives.

Unit costs presented in this report were devel-
oped based on historical and estimated costs
from similar projects. Estimates assume average
conditions and exclude extraordinary cost items.
Contingency factors, commensurate with the Ievel
of detail in this phase of the study, are included
for each category of costs.

Right-of-Way

Right-of-way costs include all costs for acquir-
ing property within the transit right-of-way (owner
compensation, appraisals, agency costs), and all
necessary relocations and minor demolition work.
For systems level planning, right-of-way esti-
mates were based on:

* Rural/Agricultural $5,000/acre
*  Suburban $5.00/sq. ft.
* Central City $50.00/sq. ft.

As necessitated by sketch plan costing, these
estimates reflect corridor-wide assumptions, and
as such, are inappropriate for evaluating individ-
ual parcels. '

Vehicles

Costs associated with vehicles for each technol-
ogy include the cost of the vehicle itself and
initial spare parts. Alsoincluded in this cate gory
of capital costs are support vehicles for routine
maintenance and inspection activities.

For systems planning purposes, cost estimates
were made for a standard 40 foot city bus and an
articulated coach, a LRT vehicle, an AGT ve-
hicle, and maintenance vehicles. For costing,
spare transit vehicles were added at the rate of
15 percent of the peak vehicle requirements.

Facility Construction

Capital costs for the construction of transit facili-
ties were developed for bus, LRT, and AGT
technologies. Unit costs for these estimates were
derived from similar projects and were adjusted
to reflect cost escalation and regional variations,
A 20 percent contingency has been included for
this level of detail.

As appropriate, facility construction unit costs
include:

*  Guideway, which covers all items required to
constrictthe aerial orat-grade guideway struc-
ture, including site clearance, earthwork,
concrete and structural work, utility reloca-
tions, lighting and drainage, and site restora-
tion.

* Trackwork, which includes all rail, rail fas-
teners, and related facilities.

* Traction Power, which includes overhead
catenary, cabling, transformers, and other

equipment necessary to provide power to the
rail vehicles.

* Train Control and Communication, which
includes all necessary train signalling equip-
ment.

* Yards and Shops, which covers all necessary
items required to construct the yards and
shops complex, including site clearance,
carthwork, utility relocation, trackwork,
buildings and equipment, and land.

* Stations, which includes the station structure
and may include escalators/ elevators, station
lighting, station heating and ventilation,
closed circuit TV system, architectural station
finishes, and access improvements.
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UNIT COSTS: OPERATING AND
MAINTENANCE

Operating and maintenance costs reflect the la-
bor intensive nature of transit. Unit costs are
based on recent Oklahoma urban area transit
data, national LRT and AGT operations and
planning experience in smaller cities (such as
San Diego), and national transit operating statis-
tics.

For systems-level planning, operating and
maintenance costs were computed as follows:.

Buses: ($3.05 x Daily Veh. Rev. Mi. + $44.57
x Daily Veh. Rev. Hrs.) /2

LRT: $4.90 x Daily Vehicle Revenue Miles

AGT: $3.70 x Daily Vehicle Revenue Miles

COST METHODOLOGY

A straightforward “step-wise” methodology was
employed for determining the systems level costs
of selected alternatives and technologies:

1. Estimate the quantity of each item listed on
the unit capital cost tables (as appropriate).

2. Multiply the quantity of each item by its
- corresponding unit cost. For operating and
maintenance costing, conversion to annual
units will be made using a multiplier of 295.
All units are in 1988 dollars without allow-
ances for cost escalation to the actual date of
expenditure.

3. Multiply the total item cost by its applicable
contingency factor.

4. Sum the total costs for each item.

’ 5. Add- in any special design or unique
systemwide costs to obtain total cost.

Quantities and the associated unit cost for each
alternative were prepared in a tabular format to
allow for the ready comparison of the alterna-
tives (see Appendix B).

EVALUATION PROCESS

The following describes the framework ranking
the travel corridors in the Tulsa urban area and
grouping the travel corridors into the. first, sec-
ond, and third tier corridors. Tier 1 corridors are
those corridors which might be expected to have
future potential for development of fixed guide-
way facilities as a function of forecast growth,
land use and related travel demand, and dimin-
ished highway capacity. Tier 2 corridors are
corridors that could be deemed appropriate for
future supplemental high-capacity transit serv-
ices, such as exclusive busways, express bus
facilities, and park-and-ride lots, but likely to be
ineffective for rail or other high capital-intensive
investment for many years into the future. Tier 3
corridors are those corridors that have been iden-
tified in the first phase of systems planning study
but, upon preliminary evaluation, appear to have
little or no real potential for transit development
under current demographic forecasts.

Itis anticipated that the highest priority grouping

of transit corridors, Tier 1 corridors, will be
advanced into the second phase of study. At that
time, a more thorough analysis of the Tier 1
corridors will be made which will allow a more
detailed evaluation among the priority transit
corridors.

In this first phase, the evaluation methodology

focuses on evaluating and contrasting the alter-

native priority corridors under consideration. This

methodology has the following major objec-

tives:

. Establishthepolicyandprocedureforranking
the travel corridors in terms of their potential
for fixed guideway implementation in this
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first phase of study, and then for evaluating
the different alternatives in the second phase
of the study. Local, state, and federal goals
and policies regarding transportation capital
investment are integrated into this process to
assure achievement of local objectives and
compliance with applicable state and federal
administrative requirements.

* Define data requirements and analysis
procedures to ensure that necessary
information is obtained in a timely manner
and at an appropriate level of detail. Early
specification of data requirements alerts the
responsible technical staff of evaluation data
needed for the analysis. It also enables local,
state, and federal study participants to develop
consensus early in the study process on key
measures and procedures to guide the decision
making process.

* Develop a systematic process for organizing
information on potential benefits and costs of
the differentalternatives for the second phase
ofthe study. A comprehensive yet preliminary
set of evaluation criteria and associated
measures is presented for use in the second

- phase of study.

* Providedecision makers with a procedure for
eliminating key differences among
alternatives and key trade-offs involved in
the identification of the three tiers of travel
corridors and in selection of alternative
courses of action for Tier 1, highest priority
transit corridors.

IDENTIFICATION OF GOALS AND
OBJECTIVES

Relevant goals and objectives relating to transit
and transportation investments for the Tulsa urban
area have been obtained from the following
sources:

* Regional and Local Policies:

- TMATS Long-Range Transportation
Plan (LRTP), Major Update Year 2005
(1987)

- Metropolitan Development Guidelines
(1987)

- Tulsa Metropolitan Area
Comprehensive Plan, Transportation
Goals (1987)

* Federal Policies:

- UMTA Procedures and Technical
Methods for Transit Project Planning
(September 1986)

- UMTA Major Capital Investment
Policy (May 1984)

- UMTA Policy on Private Enterprise

~ Participation in the Urban Mass
Transportation Program (October 1985)

- UMTA/Federal Highway
Administration (FHWA) Final Rule,
Environmental Impact and Related
Procedures (October 1980)

- Council on Environmental Quality
(CEQ), Regulations for Implementing
the Procedural Provisions of the
National Environmental Policy Act
(NEPA) (November 1978)

- A Detailed Description of UMTA’s
System for Rating Proposed Major
Transit Investments (May 1984)

- Financial Analysis for Proposed New
Start Projects (September 1984)

REGIONAL AND LOCAL POLICIES

The principle guidelines, objectives, and policies
directing the Tulsa Urban Area Fixed Guideway
Transportation System Study are provided by the
following three sources:

* Long-Range Transportation Plan, Major

Update Year 2005 (LRTP) - TMATS,
1987; '
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* Metropolitan Development Guidelines
(MDG) - Tulsa Metropolitan Area
Planning Commission (TMAPC), 1987;
and,

¢ Tulsa Metropolitan Area Comprehensive
Plan, Transportation Goals (TCP) -
TMAPC, 1987.

The 2005 TMATS LRTP for the Tulsa metro-
politan area serves as the official regional long-
range transportation plan. Officially adopted in
1982 by the TMATS Transportation Policy Com-
mittee, it outlines regional goals and objectives
which are enumerated in Appendix C.

KEY ISSUES FOR RANKING THE
TRAVEL CORRIDORS '

A systematic classification of these local, re-
gional, state, and federal goals, policies, and
objectives results in the identification of nine key
issues. These issues are for use in dividing the
travel corridors into three tiers.

The nine key issues include: environmental
concerns, equity, financial feasibility, federal
requirements, local goals and objectives, institu-
tional feasibility, economic land use impacts,
cost, and performance. Environmental concerns
provide a key issue useful in prioritizing the
travel corridors. The Tulsa urban area with its
myriad natural and cultural features has a high
quality of life. The impact of a major transit
investmentto provide for future mobility must be
defined and its impact on the environment must
be assessed. Equity issues also help rank alterna-
tive corridors. Mass transit service must be pro-
vided on an equitable basis to current and future
riders. Since the ability of an area to build,
maintain, and operate a major transit capital
imprpvementis critical in the decision whether to
" invest and where, financial feasibility issues are
paramount in ranking travel corridors into the
tiers. Related to financial feasibility issues are

federal requirement issues. With an intreasing
number of urban areas competing for scarce
federal transit dollars, the federal government,
specifically UMTA, has set guidelines. (These
werehigh-lighted in the previous section:) UMTA
requires at a minimum a measure of benefits to
costs, or cost-effectiveness. UMTA also sup-
ports opportunities for participation by the pri-
vate sector in the projects. The Tulsa urban area
includes a number of municipalities, ‘with ordi-
nance making powers to enforce local goals and
objectives as reflected in local police powers.
Issues related to meeting these local concerns
must be addressed in ranking the travel corridors
and dividing them into tiers. In order to provide
for long-range mobility in the Tulsa urban area,
appropriate institutional arrangements must ex-
ist, or where they do not, must be created/modi-
fied to implement fixed guideway development
in a timely and orderly manner. Thus, issues of
institutional feasibility and arrangements must
be considered. In recognition of the close interre-
lationships between land use and transportation,
particularly in fixed guideway transit develop-
ment, issues of economic land use benefits will
be addressed. Cost issues must also be consid-
ered in corridor ranking. Cost components in-
clude capital and annual operating maintenance
costs. Finally, performance issues are useful in
stratifying the corridor. Performance indicators
focus on ridership and utilization. For example,
differences among the percentage of work trips
carried by transit, total transit ridership on annual
and daily bases, et cetera, are performance indi-
cators. ‘

Table 4 shows how the local, regional, state and
federal goals, objectives, and policies are cov-
ered by these nine ranking issues:

RECOMMENDED CLASSIFICATION OF
EVALUATION INDICATORS

Based on the nine key issues described above,
five major evaluation categories were also used
in the evaluation process:
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Cost: This category includes capital cost; operat-
ing and maintenance cost; and annual time-cost
savings to transit riders, high occupancy vehicle
users, and highway users. It encompasses the
evaluation issue of cost.

Effectiveness: Also known as transportation
system performance, the measures in this cate-
gory focus on utilization, by mode; level of
service; coverage; and reliability, safety, and
security. This category covers the evaluation
issues of performance.

Impacts: Impacts are essentially measures of
effectiveness. Two primary groupings of im-
pacts are proposed: impacts to the natural envi-
ronment and to the socioeconomic environment.
The former include topography, soils, habitat,
wildlife, vegetation, air, noise, energy, and re-
lated areas. The latter include land use and popu-
lation, housing, economic activity, joint devel-
opment potential, net fiscal impact, local traffic,
visual quality, and parkland/historic/cultural

resources. This category embraces the evalu- -
* ation issues of environmental concerns, €co-

nomic land use benefits, and equity.

Financial and Institutional Feasibility: This
category focuses on three key areas: sources and
sufficiency of revenues; equity of benefit and
burden; and compatibility with area plans, goals,
and objectives. The evaluation issues of equity,
local goals and objectives, and financial and
institutional feasibility are included in this cate-
gory.

Cost-Effectiveness: This category concentrates
on the extent to which benefits achieved are
commensurate with the resources committed. Of
particular interest are four UMTA-required indi-
ces. Two deal with incremental and composite
cost-effectiveness, and consider marginal and
average differences between alternatives. The
other two focus on federal and total project merit,
and look at the user benefits relative to the source
of project financing. This covers the federal
requirements evaluation issue. Table 5 shows the
evaluation categories and the goals and objec-
tives associated with them.

AGENCY AND PUBLIC COORDINATION

The Tulsa Urban Area Fixed Guideway Transpo-
ration System Study has been a joint effort with
ODOT and the Indian Nations Council of Gov-
ernments (INCOG). This study and review has
been coordinated through direct contact with
ODOT, the Oklahoma Turnpike Authority
(OTA), Tulsa Transit, INCOG, and the cities in
the TMATS area. Appendix D provides addi-
tional information on the review procedures, and
public and agency involvement throughout this
first phase of study.
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Table 4

Corridor Ranking Issues and Relationship to
Goals, Objectives, and Policies

Evaluation Categories

Associated Goals and Policies

Performance

Environment

Cost
Federal Requirements

Land Use

Equity

Local Goals and Objectives

Financial Feasibility

Institutional Feasibility

LRTPL17,19,1.10,112; TCP 1.3, 1.5, 2.1, 2.2,
24,3.1,32,33,4.1,52,54,6.1,64,7.1,7.3,
8.1,9.1,9.4,10.1,11.1, 112, 11.4, 16.1, 162, °
17.1,17.2,18.1,24.2, 24.4,25.1, 25.2, 26.1,
26.2, 26.4; MDG; UMTA

LRTPI,1.4,15,115,116; TCP 7.1,7.3,7.4,7.6,
8.1,8.7,9.6, 10.1, 10.3, 10.4, 11.3; UMTA

LRTP 117, 1.18, 1.20; UMTA

LRTP L.8; UMTA

LRTP12,16,19,114; TCP1.1,1.2,22,3.3,4.2
44,64,75,8.5,8.6,9.2,9.3,9.6, 10.2, 16.3,
17.4,18.2,18.4, MDG 1.1, 1.3

2

LRTP 1.20; TCP 7.6, 8.7, 10.5; TCP 16.5, 24.1,
354

LRTP11,12,13,117,119; TCP 1.4,23, 2.5,
4.3,5.1,53,6.2,6.3,7.2,8.2,8.3, 8.8, 9.5,
10.6, 11.5, 16.4, 16.6, 16.7, 17.3, 17.5, 18.3,

- 18.5,24.3,245,24.6,25.3,25.5,25.6,26.3,

26.5; MDG1.2; UMTA .
LRTPIL11,1.18

LRTPL10,L19

LRTP = TMATS - Long-Range Transportation Plan - Year 2005
TCP = City of Tulsa - Comprehensive Plan - District Goals
» MDG = Metropolitan Development Guidelines - TMAPC

UMTA '= Federal Requirements
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Table 5 {

|

Evaluation Categories and Associated Goals, Policies, and Issues

Evaluation Categories Associated Goals and Policies

L Cost
A. Capital Cost LRTP1.20; TCP 7.1, 8.1, 10 1,17.1,
18.1; UMTA AA
B. Annual Operating & Maintenance Cost ~ LRTPL 20; TCP2.5,7.1, 8 2, 10.1,
: 17.1, 18.1; UMTAAA

LRTP1.7; TCP 2.4, 31 54 24.4;
UMTA AA

C. Annual Time-Cost Saving to
Transit Riders

D. Annual Time-Cost Impact on LRTPL7; TCP 24, 3. 1, UMTA AA
Highway Users ‘ Z

I. Effectiveness (Transportation System Performance)

A. Utilization, by Mode LRTPL1,18,1.12; MDG 1; TCP 1.1,
1.3, 14, 23 9.1, 94 11.1, 161
167 245 251 254 255 UMTA
AA

B. Level of Service LRTPI1,1.3,1.6,17,19; MDG 1;
TCP1.1,2.1,3.1,4.2,52,5.4, 6.1,
6.2,7.1,7.3, 8 1,92, 10.1, 11.2,
11. 4 162 17.1,17.2,24.2,24 4,
25.2, 26.1, 26.2, 26.3, 26.4; UMTA AA

C. Coverage TCP1.5,64,7.6,11.4,16.5, 174,

- 18.2, 184254 UMTA AA

D. Reliability, Safety, & Security LRTPIL 1.2, 17; MDGI 1.2; TCP2.1,
2.4, 31,32,43 5.3, 54 61 6.2,
6.3,7.1,8.1, 92 10.1, 11.1, 162
17.1,18.1,24.2,24.3, 24.4, 25.2,25.6
26.1

IIL. Impacts To Natural and Socioeconomic Environments

A. Natural Environment: includes topo-
graphy, habitat, wildlife, vegetation,
agriculture, air, noise, energy, etc.

LRTPL11,1.14,1.15,1.16; TCP 7.1,
7.6, 8.1, 87 UMTAAA

B. Socioeconomic Environment: includes

LRTP 1.2,14,1.5,16,19,1.11, L.12,
land use & population, housmg,

L14,115,1.17; MDG 1.1, 1.3; TCP

economic activity, joint development,
potential net fiscal impact, local traffic,
visual quality, parkland/historical/
cultural resources

1.1,1.2,2.2,3.2,3.3,4.2,4.3, 4 4,
6.3,6.4,7.1,7.3, 8.4, 8.6,9.3,11.3,
16.4,17.3
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Table 5 - Continued

Evaluation Categories and Associated Goals, Policies, and Issues

Evaluation Categories

Associated Goals and Policies

IV. Financial and Institutional Feasibility

A. Sources of Revenue for Capital
Improvements

B. Sources of Revenue for Maintenance
and Operations

C. Equity of Benefit and Burden

D. Compatibility with Plans, Goals and
Objectives

E. Institutional Arrangements
V. Cost-Effectiveness
A. Incremental Cost-Effectiveness Measure
B. Composite Cost-Effectiveness Measure
C. Federal Project Merit Index
D. Total Project Merit Index
E. Private Sector Revenue Participation
F. Capital Cost-Effectiveness Compaﬁson

G. Operating and Maintenance
Cost Effectiveness Comparison

H. Total Cost-Effectiveness Comparison

LRTPI.11; UMTA AA

LRTPL11; UMTA AA

LRTPL12,1.20; TCP 5.1, 7.6, 8.7, 10.5,
16.5; UMTA AA

LRTP 13, 1.17, L18; TCP 14,75,8.2,
8.3,84,8.5,8.6,9.3,10.2, 10.3, 10.4, 10.6,
11.3,11.5,16.3,16.4, 16.6, 17.2, 17.3, 18.2,

18.4, 18.5, 24.1, 24.6, 25.3, 25.6, 26.5;
UMTA AA -

LRTPL10,1.19

UMTA AA
UMTA AA
UMTA AA
UMTA AA
UMTA AA
UMTA AA
UMTA AA

UMTA AA

» LRTP = TMATS - Long-Range Transportation Plan - Year 2005

TCP = City of Tulsa Comprehensive Plan
MDG = Metropolitan Development Guidelines

UMTA AA = Urban Mass Transportation Administration Alternatives Analysis Technical

Guidance
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4.0 POTENTIAL
REGIONAL
CORRIDORS

The identification of travel corridors in the Tulsa
urban area involves several separate yet interre-
lated activities. These include: determination of
major travel movements; identification of cur-
rent and projected population and employment
trends; determination of transportation facilities
presently deficient or forecast to be unable to
accommodate demand in spite of planned im-
provements; delineation of the area’s major
employers (over 500 employees) and activity
centers (shopping malls, special event facilities);
examination of existing public transit service
ridership levels; and, identification of projected
transit ridership under improved transit levels of
service.

METHODOLOGY

To define major travel movements forecast for
2005, the area’s traffic zones were aggregated
into larger districts and the person trip move-
ments plotted. Figure 6 shows the major travel
desire lines forecast for 2005 person trips. As
would be expected, most heavy movements are
projected to occur along existing transportation
corridors, in particular paralleling the Broken
Arrow Expressway, the Mingo Valley Express-
way, and Riverside Drive. This reflects the his-
torical pattern of development occurring along
transportation corridors.

As part of this analysis, the locations of the
region’s largest employers and activity centers
were mapped. Generally, the activity centers
included those employers with over 500 workers
and other enterprises generating substantial vol-
umes of traffic. The latter includes, for example,
American Airlines, Tulsa Junior College, Oral
Roberts University, McDonnell Douglas Corpo-
ration, Woodland Hills Mall, and Eastland Mall.

The transit sketch planning methodology de-
scribed in Section 3.0: Technical Approach and
Agency/Public Coordination provides useful in-
formation concerning potential transit demand
which can help in the definition of fixed guide-
way transitcorridors. The procedure, as described
earlier, involved running the UTPS sketch plan-
ning program, RIDE, iteratively to define the
mostproductive allocation of transit service within
a given budget constraint. As previously out-
lined, the chosen transit operating cost budget
constraint was $30 per capita per year, or for
2005, approximately $20,670,000 (in 1988 dol-
lars). I'his budget supports a system which on the
average weekday would provide approximately
20,850 transit vehicle miles, with a fleet size of
200 vehicles. This is approximately two times
the 1988 transit service offered in the Tulsa area.

The projected 2005 daily transit volumes for this
level of transit service (20,850 daily transit miles)
are shown on Figure 7 in a desire-line format.
This figure shows those movements projected to
number 500 or more daily transit trips. As can be
seen, the heaviest movements are radially ori-
ented toward the CBD, particularly from the
southeast quadrant between the Arkansas River
and I-244. Several other radial movements are
highlighted, as well as a north-south crosstown
movement along Memorial Drive/Mingo Valley
Expressway.

The actual identification of travel corridors was
accomplished using an overlay mapping tech-
nique. Thus, over abase map, overlays of activity
centers, person trip movements, projected defi-
cient transportation facilities, low income areas,
and forecast transit ridership were placed and
actual corridor boundaries drawn. These initial
boundaries were then modified to coincide with
the boundaries of the traffic zones to aide in
analyses and to be compatible with future traffic
forecasting procedures.
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This analysis resulted in the preliminary identifi-
cation of eight travel corridors:

* Downtown/Airport Corridor

* Lynn Lane Corridor

Broken Arrow Corridor

Broken Arrow/Memorial Corridor
Jenks/Riverside Corridor

Sapulpa Corridor

Sand Springs Corridor

Memorial/Owasso Corridor

L] * L] * [ ] .

The first seven corridors are radially oriented to
the Tulsa’s CBD. The eighth corridor is a
crosstown corridor falling along Memorial Drive/

Mingo Valley Expressway. Figure 8 shows the
corridors.

The following sections describe in greater detail
existing and forecast characteristics of the travel
corridors. Beginning with a discussion of the
Tulsa CBD which is in seven of the eight corri-
dors, the descriptions of the corridors follow a
clockwise rotation beginning with the Down-
town/Airport corridor and ending with the Sand
Springs corridor; the last section presents infor-
mation on the single crosstown corridor, the
Memorial/ Owasso corridor.

CENTRAL BUSINESS DISTRICT

Tulsa’s CBD is bound to the north and west by
I-244 and to the east and south by I-444, forming
the IDL.

Table 6 compares the 1980 and 2005 socioeco-
nomic characteristics present in the Tulsa CBD.
The estimated employment in 1980 was 45,452.
The employment trend for the Tulsa metropoli-
tan area projects employment to grow faster than
population and the Tulsa CBD reflects this trend.
The projected growth rate in employment from
1980 to 2005 for the TMATS area is 60 percent
(TMATS 2005 Plan). The Tulsa CBD shows a27
percent increase in employment between 1980
and 2005 which is generally in line with national
trends for the core area in other cities. These
trends include the development of several large
employment areas within a region outside of the
Tulsa CBD as urban sprawl continues.

Thelargest number of activity centers employing
500 or more people are located in the CBD and
are listed in Table 7 and shown in Figure 9. The
Oklahoma Osteopathic Hospital and Tulsa Jun-
ior College are two of the largest employers with

Table 6

Central Business District
1980 and 2005 Socioeconomic Characteristics

Percent
Characteristic 1980 2005 Increase Increase
Population 2,910 3,653 743 25.5%
Dwelling Units 1,652 1,840 188 11.4%
Total Employment 45,452 57,625 12,173 26.8%
Automobiles 1,190 2,748 1,558 130.9%

Source: INCOG: Tulsa Metropolitan Area Transportation Study - 1980 and 2005, 1988.
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an estimated 1,500 employees each; however,
only 800 of the 1,500 employees of Tulsa Junior
College work in the CBD. Likewise, of the 1,300
employees working at Southwestern Bell Tele-
phone Company only 300 work in the CBD.
Thus, within the CBD itself, the City of Tulsa,
Sun Company, NORDAM, and Amoco Corpo-
ration are the largest employers with over 1,000
workers each.

The 1980 population was 2,910 and there were
1,652 dwelling units. Population in the Tulsa
CBD is expected to increase by 25.5 percent or
743 people while the number of dwelling units is
expected to increase by 11.4 percent or 188 units.
Persons per household are projected to increase
from 1.76 in 1980 to 1.98 in 2005. An increase of
130.9 percent in automobiles over the twenty-
five year period is projected with an average
annual growth rate of 5.2 percent. Automobiles
perdwelling unitare forecast to increase from 1.4
in 1980 to 1.5 in 2005.

Asstatedin Section 2.0, LOS isaratio comparing
traffic volumes to roadway capacity (i.e., volume
to capacity). The ratio is converted to an alpha-
betical rating, A through F, with A-B indicating
a good rate of flow and E-F indicating an unde-
sirable rate of flow. Figure 10 shows various seg-
ments of roadways in the Tulsa CBD and LOS.
By 2005 most of these roadway segments are ex-
pected to meet or exceed their capacity. If
employment projections hold true and an addi-
tional 10,000+ commuters travel to the Tulsa
CBD, the LOS will continue to decline resulting

~ inlonger travel times and delays. This decline in

travel time/LOS is expected even after highway
improvements are implemented as contained in
the area’s long-range transportation plan.

Tulsa Transit provides public transportation for
residents of the Tulsa area. All 31 bus routes
begin or end in the Tulsa CBD. Also, on week-
days the Tulsa Transit Trolley provides rides
around the Tulsa CBD to major downtown points.
Therefore, theTulsa CBD has the most extensive
coverage of bus routes present in the study area.

The transit route profiles are listed in Table 8.
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Table 7

Central Business District

Major Activity Centers
Type Number
of of
Business Activity Centers Location Employees  Year
1. Oil/Gas AMOCO Corporation 521 S. Boston 1,139 1988
2. Fin. Bank of Oklahoma 1 W 3rd Street 630 1988
3. Oil/Gas OXYUSA, Inc. 110 W. 7th Street 960 1988
4. Mfg. NORDAM 510 S. Lansing 1,100 1988
5. Utility Oklahoma Natural Gas . 100 W. 5th Street 775 1988
6. Med. Oklahoma Osteopathic 744 W. 9th Street 1,500 1988
Hospital ’
800-
7. Utility Public Service Company 212 E. 6th Street 1,000 1988
8. Commun. Southewestern Bell 509 S. Detroit 1,300! 1988
Telephone
9. Petrol. Sun Company 907 S. Detroit 1,100 1988
10. Gov't. City of Tulsa 200 Civic Center 1,290 1988
11. Gov't. County of Tuisa 500 S. Denver 595 1988
12.  Educ. Tulsa Junior College 909 S. Boston 1,5002 1988
13.  Gov't. U.S. Postal Service 333 W. 4th Street 880 1988
14. Ins. Blue Cross & Blue 1215 S. Boulder 715 1988
Shield of Oklahoma ‘
15. Pmt. Newspaper Printing Corp. 315 S. Boulder 900 1988
16. Gov’t U.S. Army Corps of 224 S. Boulder 600-700 1988
Engineers
1 Only 300 employees work in the CBD.
2 Only 800 employees work in the CBD.
Source: Indian Nations Council of Governments, 1988.
Parsons
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Table 8
Central Business District
Transit Route Profiles
Route Average Weekday g
Number Route Name Ridership *
1 Suburban Acres 1,435
2 S. Yale/St. Francis 185 .
3 E.3rd Street/S. Memorial 506
4 N. Lewis/TJC 338
5 North Peoria 776
6 E. 6th Street/S. Harvard 403
7 Gilcrease 116
8 Greenwood ‘ 197
9 South Lewis 417
10 Mohawk 602 N
11 E. 11th Street 348
13 Independence/Pine 149 i
14 Charles Page Blvd. 295 "
15 E. 15th Street/S. Sheridan 409
16 South Peoria 623
17 Southwest Blvd./S. 33rd W. Avenue-Union 506 ‘
18 Admiral 458 ~
20 Super Loop 1,142
21 E. 21st Street 640
31 E. 31st Street 358
101 Briarwood Express 16 |
102 East Tulsa Express ’ 35
103 Woodland Hills Express 59
104 Sun Meadow Express 48 L
105 Regency Park Express 16
106 Mingo Valley Express 51 7
107 S. Sheridan Express 58 L
108 Harvard/Yale Express 27
109 Rolling Hills Express 32
202 Broken Arrow Express 43 -
* FY 88 First Quarter -
Sourge: Tulsa Transit, Four Month Performance Report: February 1988 - Passenger Count,
) . 1988.
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DOWNTOWN/AIRPORT CORRIDOR

The Downtown/Airport Corridor generally fol-
lows an imaginary diagonal line northeast of
downtown Tulsa from Admiral Boulevard and
Cincinnati Avenue to N. Mingo and E. 46th
Street N., north of the Tulsa International Air-
port, and itincludes the Tulsa CBD. Specifically,
the corridor is bound by I-244 at N. Cincinnati,
north to E. Apache, east to N. Lewis, north to E.

. 36th Street N., east to the Atchison Topeka and

Santa Fe Railroad tracks, northeast to E. 46th
Street N, east to N. 93rd E. Avenue, south to
E. 41st Street N., east to N. Mingo, south of
E. Pine, westto Dawson Road/Burlingtion North-
ern Railroad tracks, southwest to N. Lewis, north
to E. Pine, west to N. Utica , south to I-244, and
west to N. Cincinnati.

The major employer in the area, American
Airlines with 7,379 employees in 1988, is also
the state’s second largest employer. Rockwell
International and McDonnell Douglas are also
located within this corridor and employ 1,800
and 3,158 persons, respectively (Table 9 and
Figure 11).

The 1980 and 2005 socioeconomic characteris-
tics are presented in Table 10. In 1980, there were
30,953 people living in the corridor and 74,281
employees working there. Total employment in
the corridor is projected to increase by 24.7
percent or 18,335 persons in 2005. This is an
average annual growth rate of one percent. Both
population and dwelling units are projected to
decrease between 1980 and 2005. Nearly 25
percent, or 7,613 fewer persons are expected to
reside in the corridor in 2005 than in 1980.
Dwelling units will decrease from 12,684 in
1980 to 10,965 in 2005. Persons per household
will decline from 2.4 in 1980 to 2.1 in 2005.
Automobile ownership is expected to increase by
781 vehicles or 4.7 percent. Automobiles per
dwelling unit are projected to increase from 1.3
in 1980 to 1.6 in 2005.

The increases in employment and automobile
ownership will result in higher traffic volumes on
the roadways and level of service will decline.
By 2005, sections of US 75 North (Cherokee
Expressway), SH 11 and N. Peoria will have
traffic volumes approaching or equaling their
design standard (Figure 12). Consequently,
motorists will experience longer travel times and
delays.

Several public transportation routes serve transit

patrons in the Downtown/Airport Corridor, as
shown in Table 11.

The transit sketch planning analysis predicts a
2005 maximum load point corridor transit vol-
ume of 4,000 trips per average weekday.

37
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Table 9
Downtown/Airport Corridor

Major Activity Centers
Type of Number of
Business Activity Center Location Employees Year
1.*  Trans. American Airlines 3800 N. Mingo 7,379 1988
2% Mfg. Rockwell International 2000 N. Memorial 1,800 1988
3% Mfg. McDonnell Douglas 200 N. Memorial 3,158 1988

* Common to Downtown/Airport and Memorial/Owasso Corridors.
Source: Indian Nations Council of Governments, 1988.

Table 10
Downtown/Airport Corridor
1980 and 2005 Socioeconomic Characteristics *
Percent
Increase/ Increase/
Characteristic 1980 2005 Decrease Decrease
Population 30,953 23,340 -7,613 -24.6%
Dwelling Units 12,684 10,965 -1,719 . -13.6%
Total Employment 74,281 92,616 18,335 24.7%
Automobiles 16,777 17,558 781 4.7%

* Includes Central Business District data.
« Soufce: INCOG: Tulsa Metropolitan Area Transportation Study - 1980 and 2005, 1988.

Parsons
Brinckerhoff 38




}sz‘"" .

3

ENEREENE

l

i+
1

. I Corridor Boundary

2 } 3 0
ajgj“@m Jg; e

Parsons Oklahoma Fixed Guideway Transportation System Study | Figure
Brinckerhoff :

Parsons Brinckerhoff DOWNTOWN/AIRPORT CORRIDOR 11
Quade & Douglas, Inc.

Engineers « Architects » Planners

Major Activity Centers

39




TSl
P

29[

) ==
du_i — G — —
; /
"
f -
) I} 2 EE|
LEVEL OF SERVICE ity H = N
FEL A ——
B or Better T = N——t
IINIRNNRND ¢ - 1 = g d%’_ N
S mmamm D "‘,f, , TP Nl by e | ] =7
SSRGS E-F ,I/II .16 a P:—Lg ¥
‘ MEENNEE Corridor Boundary AV"«- 7 = 0 O I T i—ups 155
Parsons Oklahoma Fixed Guideway Transportation System Study Figure
Brinckerhoff
Parsons Brinckerhoft DOWNTOWN/AIRPORT CORRIDOR 12
Quade & Douglas, Inc,

Engineers » Architects » Planners

Level of Service

40




k.

k...«

Table 11

Downtown/Airport Corridor
Transit Route Profiles

Route Route Average Weekday
Number Name Ridership *

1 Suburban Acres 1,435
4 N. Lewis/TJC 338
5 N. Peoria 776
8 Greenwood 197
10 Mohawk Blvd. - 602
13 Independence/Pine 149
20 | Super Loop 1,142

* FY 88 First Quarter

Source: Tulsa Transit, Four Month Performance Report: February 1988 - Passenger Count, 1988.
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LYNN LANE CORRIDOR

The Lynn Lane Corridor which includes the
CBD, extends east of downtown and generally
follows E. 11th Street between I-244 and E. 31st
Street to the Tulsa/Wagoner County Line. The
boundaries of the corridor are: Cherokee
Expressway at Admiral Boulevard, east to N.
Mingo, south to E. 11th Street, east to the Tulsa/
Wagoner County Line, south to E. 31st Street,
westto S. Memorial, north to E. 21st Street, west
to S. Harvard, north to E. 15th Street, west to
S. Lewis, north E. 11th Street, west to Cherokee
Expressway, and north to Admiral Boulevard.

The University of Tulsa and Walmart Discount
Stores are a few of the major employers in the
area, each employing over 500 people. Table 12
lists the major activity centers in the corridor and
their locations are shown on Figure 13.

Comparison of the 1980 and 2005 socioeco-
nomic characteristics is shown in Table 13. The
1980 population was 68,725 persons and 71,592
persons worked in the corridor. Total employ-
ment in the area is projected to increase by 41.8
percent or by 29,911 persons. This is an average
annual growthrate of 1.7 percent. The population
is forecast to decrease by 2.9 percent or 1,974
persons between 1980 and 2005. The number of
dwelling units is expected to increase very
moderately from 28,596 in 1980 to 30,553 in
2005; an increase of 1,957 units or 6.8 percent.
Persons per household will decrease from 2.4 in
1980 to 2.2 in 2005.

Automobile ownership is projected to increase
by 7,648 vehicles or 15.9 percent. This is an
average annual growth rate of 0.6 percent. Auto-
mobiles per household are forecast to increase
- from 1.7 in 1980 to 1.8 in 2005.

The ,increase in employment and automobile
" ownership will result in greater traffic volumes
on the roadways and LOS will decline. Motorists
will experience longer travel times and delays.

Figure 14 shows the sections of roadways in the
corridor with LOS C or worse. In 2005, sections
of S. Harvard, S. Yale, S. Sheridan, S. Memorial
and E. 11th Street will have LOS C, where traffic
volumes are approaching or equaling the design
standard. I-244, S.Lewis, Broken Arrow
Expressway, E. 15th Street, S. Mingo, and US
169 are projected to have LOS D, where traffic
volumes are approaching roadway design stan-
dards.

As shown in Table 14, the Lynn Lane Corridoris
served by 16 different routes.

The transit sketch planning analysis predicts a
2005 maximum load point corridor transit vol-
ume of 5,100 trips per average weekday.
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Table 12

43

Lynn Lane Corridor
Major Activity Centers
Type Number
of of
Business Activity Center Location Employees Year Comments
1. Educ. University of Tulsa 600 S. College 900 1988  150,000-
300,000 sf2
2. Retail Crosstown Center By E. 21st Street — 1988  100,000-
and S. Mingo 150,000 sf
3. Retail Forum 21 Center E. 21st Street between — 1988  100,000-
S. Garnett and 150,000 st
S. 129th E. Avenue
4. Retail Garnett Plaza’ S. Garnett and — 1988  100,000-
E. 31st Street 150,000 sf
5. Retail Eastland Mall E. 21st Street and — 1988 300,000 sf
S. 145th E. Avenue
6.+ Retail ~Walmart Discount 9797 E. Admiral Place 500! 1988  100,000-
Stores 150,000 sf
7.* Retail  Briar Village S. Mingo and — 1988  100,000-
E. 31st Street 150,000 sf
8.* Retail  Tri-Center North E. 21st Street and — 1988  150,000-
S. Memorial 300,000 sf
+ Borders corridor boundary.
* Common to Memorial/Owasso and Lynn Lane Corridors.
1 Less than 500 employees at each location.
2 sf = square feet/footage
Source: Indian Nations Council of Governments, 1988.
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Table 13
Lynn Lane Corridor
1980 and 2005 Socioeconomic Characteristics *
Percent
Increase/ Increase/
Characteristic 1980 2005 Decrease Decrease
) Population 68,725 66,751 -1,974 2.9%
Dwelling Units 28,596 30,553 1,957 6.8%
Total Employment 71,592 101,503 29,911 41.8%
Automobiles 48,134 55,782 7,648 15.9%
[ * Includes Central Business District data.
L Source: INCOG: Tulsa Metropolitan Area Transportation Study - 1980 and 2005, 1988.
-
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Table 14

Lynn Lane Corridor
Transit Route Profiles

‘ Average
Route Weekday
Number Route Name Ridership *
3 E. 3rd Street/S. Memorial 506
4 N. Lewis/TIC 338
5 N. Peoria 776
6 E. 6th Street/S. Harvard 403
11 E. 11th Street 348
13 Independence/Pine 149
15 E. 15th Street/S. Sheridan 409
18 Admiral 458
20 Super Loop 1,142
21 E. 21st Street 640
31 E. 31st Street 358
101 Briarwood Express 16
102 East Tulsa Express 35
103 Woodland Hills Express 59
105 Regency Park Express 16
106 Mingo Valley Express 51

* FY 88 First Quarter

+  Source: Tulsa Transit, Four Month Performance Report: February 1988 - Passenger Count, 1988.
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BROKEN ARROW CORRIDOR

The Broken Arrow Corridor generally includesa

one mile area on either side of the Broken Arrow

- Expressway southeast from downtown Tulsa to
N. 9th Street (S. 177th E. Ave.), then turns south
and includes a one mile area on both sides of Elm
Place (S. 161st E. Avenue) to W. Jasper Street
(E. 131st Street). It also includes the Tulsa CBD.
The actual boundaries are [-444 atE. 11th Street,
east to S. Lewis, south to E. 15th Street, east to
S. Harvard, south to E.21st Street, east to
S. Memorial, south to E. 31st Street, east to
S. Garnett, south to E. 41st Street, easttoS. Aspen
Avenue (S. 145thE. Ave.), southtoE. 51st Street,
east to S. 161st E. Avenue, south to E. Albany
Street (E. 61st Street), easttoS. 177thE. Avenue,
south to E. Tucson Street (E. 121st Street), eastto
the Tulsa/Wagoner County line, southto E. 131st

‘Street, west to S. 145th E. Avenue, north to W.
Kenosha Street (E. 71st Street), west to N. Olive
Avenue (S. 129th E. Avenue), north to E. 61st
Street, west to the Mingo Valley Expressway,
north to E. 51st Street, west to S. Memorial,
northto E. 41st Street, westto S. Sheridan, north
to I-44, southwest to E. 41st Street, west to S.
Yale, north to E. 36th Street, west to S. Harvard,
north to E. 31st Street, west to S. Lewis, north to
E. 21st Street, west to I-444, and north to E. 11th
Street.

The major activity centers offer a variety of
services: manufacturing, education, medical,
retail, etc., and includes the Ford Motor Com-
pany, Hilti Inc., Tulsa Public Schools, Hillcrest
and St. John Medical Centers. Table 15 lists these
major activity centers and Figure 15 shows their
locations.

In 1980, the population was 75,673 and there
were 92,395 persons employed in the corridor
(see Table 16). Broken Arrow is the corridor with
. the greatest increase in the total number of em-
ployees between 1980 and 2005. Total employ-
ment in the corridor is projected to increase by

58,176 employees or by 63 percent in 2005. This
is an average annual increase in employment of
2.5 percent. Population and dwelling units are
projected to increase moderately between 1980
and 2005. Population is forecast to increase by
18,075 persons or 23.9 percent. The average
annual growth rate for both population and
dwelling units is less than one percent. Persons
per household are expected to decline from 2.5 in
1980 to 2.4 in 2005. Automobile ownership is
projected to increase by 20,543 vehicles or 38.5
percent. Automobiles per household will increase
from 1.75 in 1980 to 1.9 in 2005.

The projected increases in automobile owner-
ship, population, and employment in the corridor
will increase traffic volumes, and the roadway
system LOS will decline. The 2005 LOS is de-
picted on Figure 16. S. Yale between E. 31st and
41st Streets, E. 21st Street between S. Utica and
S. Lewis, and S. Memorial between E. 32nd and
Broken Arrow Expressway are projected to have
LOS E/F or an undesirable rate of flow. As LOS
declines motorists will experience longer travel
times and a greater number of delays. These
delays are expected to exist even with scheduled
highway improvements as called forin the adopted
long-range transportation plan.

Several public transportation routes serve por-
tions of the Broken Arrow Corridor, some more
extensively than others (Table 17).

The transit sketch planning analysis predicts a
2005 a maximum load point corridor transit
volume of 5,100 trips per average weekday.
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Table 15

Broken Arrow Corridor
Major Activity Centers

Type Number
of of
Business Activity Center Location Employees Year Comments
1.* Med. Hillcrest Medical Center 1120 S. Utica 1,852 1988
2,600-
2% Med. St. John Medical Center 1923 S. Utica 2,700 1988
3*  Educ. Tulsa Public Schools 3027 S. New Haven - 500! 1988
4.* Retail Southroads Mall E. 41st Street and S. Yale — 1988 300,000 f2
5.% Serv., Ayis Rent-a-Car 6128 E. 38th Street 650 1988
6.*  Retail Alameda E. 21st Street & S. Sheridan — 1988 100,000-
150,000 sf 2
7. Retail C.R. Anthony 11105 E. 41st Street 501 1988
8. Bldg Ind. Hilti, Inc. 5400 S. 122nd E. Avenue 638 1988
9. Mfg. Ford Motor Co.-Tulsa 555 S. 129th E. Avenue 1,100 1988
Glass Plant
* Common to Broken Arrow and Broken Arrow/Memorial Corridors.
1 Less than 500 employees at each location.
2 sf= sqlnare foot/footage
Source: Indian Nations Councxl of Governments, 1988.
Table 16
Broken Arrow Corridor
1980 and 2005 Socioeconomic Characteristics *
] Percent
Characteristic 1980 2005 Increase Increase
Population 75,673 93,748 18,075 23.9%
Dwelling Units 30,556 38,888 8,332 27.3%
Total Employment 92,395 150,571 58,176 63.0%
Automobiles 53,377 73,920 20,543 38.5%

* Includes Central Business District data.
Source: INCOG: Tulsa Metropolitan Area Transportation Study - 1980 and 2005, 1988.
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Table 17

Broken Arrow Corridor

Transit Route Profiles
Average
Route Weekday
Number Route Name Ridership *
2 S. Yale/St. Francis 185
3 E. 3rd Street/S. Memorial 506
4 N. Lewis/TIC 338
6 E. 6th Street/S. Harvard 403
9 S. Lewis 417
11 E. 11th Street 348
15 E. 15th Street/S. Sheridan 409
20 Super Loop 1,142
21 E. 21st Street 640
31 E. 31st Street 358
101 Briarwood Express 16
103 Woodland Hills Express 59
105 Regency Park Express 16
106 Mingo Valley Express 51
107 S. Sheridan Express 58
202 Broken Arrow Express 43

* FY 88 First Quarter

Source: Tulsa Transit, Four Month Performance Report: February 1988 - Passenger Count, 1988.
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BROKEN ARROW/MEMORIAL
CORRIDOR

Generally, the Broken Arrow/Memorial Corri-
dor follows an imaginary diagonal line from
1-444 and E. 11th Street to E. 51st Street and
S. Memorial, then south to E. 101st Street be-
tween S. Mingo and S. Sheridan. It includes the
Tulsa CBD. The corridor is actually bound by
I-444 at E. 11th Street, east to S. Lewis, south to
E. 15th Street, eastto S. Harvard, south to E. 21st
Street, eastto S. Sheridan, southto E. 41st Street,
east to S. Memorial, south to E. 51st Street, east
to S. Mingo, south to E. 101st Street, west to
S. Sheridan, north to E. 51st Street, west to
S. Yale, north toE. 36th Street, westtoS. Harvard,
north to E. 31st Street, west to S. Lewis, north to
E. 21st Street, I-444, and north to E. 11th Street.

Table 18 enumerates and Figure 17 depicts the
location of the major activity centers in the cor-
ridor. The majority of the major activity centers

* inthearea areretail businesses. The Hillcrest and

St. John Medical Centers plus Tulsa Public
Schools are also located within the corridor.

The 1980 and 2005 socioeconomic characteris-
tics are listed in Table 19. In 1980, 57,189 people
lived in the corridor and there were 41,324
employees. Total employment is forecast to
increase by 42,962 persons or 49.6 percent be-
tween 1980 and 2005. This is an average annual
growth rate of 2.0 percent. Population is forecast
to increase by 43.5 percent or 24,861 persons.
Population is forecast to increase by 43.5 percent
or 24,861 persons. The number of dwelling unit
is expected to increase by 9,549, or from 24,939
in 1980 to 34,488 in 2005.

Persons per household are expected to increase
from 2.3 in 1980 to 2.4 in 2005. The Broken
Arrow/Memorial Corridor has the greatest in-
crease in the number of automobiles projected of
all the corridors. The number of automobiles is

expected increase by 25,815 vehicles or 62.5
percent between 1980 and 2005. This is an
average annual growth rate of 2.5 percent. Auto-
mobiles per household will increase from 1.7 in
1980 to 2.0 in 2005.

The increases in automobile ownership and
employment will result in higher traffic volumes
on the roadways, and the LOS will decline.
Figure 18 depicts the LOS for those sections of
roadways with LOS C or worse in 2005. Sections
of E. 21st Street and S. Yale will have LOS E/F
which reflects a volume 25 percent greater than
the design standard of the roadway. S. Memoriak,
S.Utica, S. Lewis, E. 21st Street, S. Yale, E. 41st
Street, E. 51st Street, and S. Mingo will have
sections with LOS C/D. This will result in longer
travel times and more frequent delays.

Several bus routes transport public transporta-
tion patrons to various sections of the Broken
Arrow/Memorial Corridor. Table 20 presents
information on these routes.

The transit sketch planning analysis predicts a
2005 maximum load point corridor transit vol-
ume of 5,400 trips per average weekday.
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Table 18

Broken Arrow/Memorial Corridor

Major Activity Centers

Type Number
of of
Business Activity Center Location Employees Year Comments
1.* Med. Hillcrest Medical Center 1120 S. Utica 1,852 1988
2* Med. St. John Medical Center 1923 S. Utica 2,600 1988
-2,700
3% Educ.  Tulsa Public Schiools 3027 S. New Haven 500! 1988
4* Retail Southroads Mall E.41st Street and S. Yale — 1988 300,000 sf2
5% Serv. Avis Rent-a-Car 6128 E. 38th Street 650 1988
6.* Retil Alameda - E. 21st Street & S. Sheridan —_ 1988 100,000-
150,000 sf
7.  Retail Tulsa Promenade E.41st Street & S. Yale — 1988 300,000 sf
8. Mfg Telex Computer 6422 E. 41st Street 1,000 1988
Products
9. Retail Highland Plaza E. 41st Street & S. Sheridan —_ 1988 100,000-
150,000 sf
10. Retail Park Lane E. 51st Street & S. Sheridan -_— 1988 100,000-
' 150,000 sf
11.+ Retail The Farm E. 51st Street & S. Sheridan — 1988 150,000-

‘ 300,000 sf
12+ Retail Fontana E. 51st Street & S. Memorial —_ 1988 300,000 sf
134 Retail Eaton Square E. 61st Street & S. Memorial — 1988  150,000-

300,000 sf
14+ Retail  Center 71 Annex E. 71st Street & S. Memorial — 1988 150,000-
300,000 sf
154+ Retail Crossing Oaks "E. 71st Street & S. Memorial _ 1988 150,000-
: 300,000 sf
16.+ Retail Woodland Hills Mall E. 71st Street & S. Memorial — 1988 300,000 sf
17.+ Rest. Mazzio’s Corporation 4441 S. 72nd E Avenue 500 1988

* Common to Broken Arrow and Broken Arrow/Memorial Corridors,
+ Common to Broken Arrow/Memorial and Memorial/Owasso Corridors, -
1 Less than 500 employees at each location.
2 sf = square feet/footage
) Source: Indian Nations Council of Governments, 1988.
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Table 19

Broken Arrow/Memorial Corridor
1980 and 2005 Socioeconomic Characteristics *

Percent
Increase/ Increase/
Characteristics 1980 2005 Decrease Decrease
Population 57,189 82,050 24,861 43.5%
Dwelling Units 24,939 34,488 9,549 38.3%
Total Employment 86,607 129,569 42962 49.6%
Automobiles 41,324 67,139 25,815 62.5%

* Includes Central Business District data.

Source: INCOG, Tulsa Metropolitan Area Transportation Study: 1980 and 2005, 1988.
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Table 20

Broken Arrow/Memorial Corridor

Transit Route Profiles

i

: Average
Route _, Weekday
Number Route Name ; Ridership *

2 S. Yale/St. Francis 185
3 E. 3rd Street/S. Memoii;ial 506
4 N. Lewis/TIC 338
6 E. 6th Street/S. Harvard 403
9 S. Lewis 417
11 E. 11th Street 348
15 E. 15th Street/S. Sheridan 409
20 Super Loop | 1,142
21 E. 21st Street 640
31 E. 31st Street 358
101 Briarwood Express 16
103 Woodland Hills Express 59
104 Sun Meadow Express 48
105 Regency Park Express 16
107 S. Sheridan Express 58
202 Broken Arrow Express 43

* FY 88 First Quarter

Sour‘ce: Tulsa Transit, Four Month Performance Report: February 1988 - Passenger Count, 1988.
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JENKS/RIVERSIDE CORRIDOR

The Jenks/Riverside Corridor generally extends:
south of downtown Tulsa along the Arkansas
River, between US 75 South (Okmulgee Ex-
pressway) and S. Lewis, and includes the Tulsa
CBD. Specifically, the corridor boundary begins
at1-444 at S. Peoria, south to E. 51st Street, east
to S. Lewis, south to E. 76th Street, east to S.
Delaware, south to E. 101st Street, west to S. Elm
Street (S. Peoria), north to E. 91st Street, east to
Arkansas River, north to [-444, and east to S.
Peoria.-

The major activity centers are listed in Table 21
and shown on Figure 19. Oral Roberts Univer-
sity, Texaco U.S.A., and Family/Warehouse
Markets are among the major employers in the
corridor. ’

The 1980 population was 42,595 and there were
62,350 employees working in the corridor (see
Table 22). Employment is projected to increase
by 30.9 percent or 19,255 employees between
1980and 2005. Thisis an average annual growth
rate of 1.2 percent. Population and dwelling units
are forecast to increase by 13.8 percent and 20.6
percent, respectively. Persons per household are
expected to decrease from 2.17 in 1980 t0 2.05 in
2005.

The number of automobiles is projected to in-
crease by 13,446 vehicles or 46 percent between
1980 and 2005. This is an average annual growth
rate of 1.8 percent. Automobiles per dwelling
units are forecast to increase from 1.5 in 1980 to
1.8 in 2005.

Level of service on existing roadway facilities
will continue to decline as a résult of the increase
in population and employment. The LOS is
depicted on Figure 20. Itis important to note that
this decline in mobility is expected to occur in
spite of scheduled highway improvements, as
outlined in the regional long-range transporta-
tion plan.

I-44 between the Arkansas River and the Mis-
souri Pacific Railroad tracks will have LOS E/F.
Sections of Riverside Drive, E. 36th Street, and
S. Lewis will have LOS D indicating congested
travel conditions approaching stop-and-go con-
ditions. As level of service declines, motorists
will experience longer travel times and delays.

The Jenks/Riverside Corridor is served by 12
public transportation routes. Characteristics of
these routes are shown in Table 23.

The transit sketch planning analysis predicts a
2005 maximum load point corridor transit vok
ume of 5,400 trips per average weekday.
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Table 21

Jenks/Riverside Corridor
Major Activity Centers

Type
of
Business Activity Center

Number
of
Location Employees

Year Comments

1.*  Petro. Texaco U.S.A.
2.  Groc. Family/Warehouse Markets

3. Retail Kensington Galleria

4. Retail Loehmann’s Plaza

5.  Educ. Oral Roberts University

6. Med. City of Faith Hospital &
Research Center

1437S.Boulder  * 850

6207-A S. Peoria 500!

S. Lewis & E. 71st Street _—

S. Lewis & E. 81st Street -

7777 S. Lewis 781

8181 S. Lewis 1,906

1988
1988

1988
1988

1988

1988

150,000-
300,000 s

100,000~
150,000 sf

Common to Sapulpa and Jenks/Riverside Corridors.

1 Less than 500 employees at each location.
2 sf = square feet/footage

Source: Indian Nations Council of Governments, 1988.
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Table 22

Jenks/Riverside Corridor

1980 and 2005 Socioeconomic Characteristics *

|

\ Percent
Characteristic 1980 + 2005 Increase Increase
Population 42,595 _f", 48,484 5,889 13.8%
Dwelling Units 19,646 !."l 23,698 4,052 20.6%
Total Employment 62,350 'l 81,605 19,255 30.9%
Automobiles 29,229 42,675 13,446 46.0%

* Includes Central Business District data.
Source: INCOG: Tulsa Metropolitan Area Transportation Study - 1980 and 2005, 1988.

Table 23

Jenks/Rivei‘side Corridor
Transit Route Profiles

Average
Route Weekday
Number Route Name Ridership*

2 S. Yale/St. Francis 185
9 S. Lewis 417
15 E. 15th Street/S. Sheridan 409
16 S. Peoria ‘ 623
17 Southwest Blvd./S. 33rd W. Avenue-S. Union 506
20 Super Loop 1,142
102 E. Tulsa Express 35
103 Woodland Hills Express 59
104 Sun Meadow Express 48
105 Regency Park Express 16
108 Harvard/Yale Express 27
- 109 Rolling Hills Express 32

* FY 88 First Quarter

Source: Tulsa Transit, Four Month Performance Report: February 1988 - Passenger Count, 1988.
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SAPULPA CORRIDOR

Generally, the Sapulpa Corridor extends south-
west of downtown Tulsa along I-44 (Turner
Turnpike) between Tulsa/Creek County line and
Burlington Northern Railroad to W. 101st Street,
and includes the Tulsa CBD. Specifically, the
corridor is bound by I-444 at Riverside Drive,
south toE. 18th Street, westto S. Boulder, south-
west to Arkansas River, south to E. 36th Street,
west to I-244 (Redfork Expressway), southwest
to Okmulgee Expressway, south to I-44, west to
S.33rd W. Avenue, south to Rock Creek, north-
west to W. 101st Street, west to Burlington
Northem Railroad tracks, north toW. 61st Street,
east to S. 65th W. Avenue, north to W. 41st
Street, eastto S. 49thW. Avenue, northtoW. 21st
Street, east to Redfork Expressway, north to
[-444,

The twomajoractivity centers are Texaco U.S.A.
and the Crystal City Shopping Center (see Table
24 and Figure 21).

The population in the corridor for 1980 was
25,051 persons and there were 58,762 employees
working in the corridor. Comparison of the 1980
and forecast 2005 socioeconomic characteristics
are shown in Table 25. The total number of
employeesis projected to increase by over 16,000
persons or by 28.2 percent between 1980 and
2005.

Population is forecastto increase by 2,769 people
or 11.1 percent, and dwelling units are forecast to
increase by 1,647 or 15.3 percent. Persons per
household are projected to decrease from 2.3 in
1980 to0 2.2. in 2005. The number of automobiles
in the corridor is expected to increase by 33.6
percent or by 5,398 vehicles. Automobiles per
dwelling units are projected to increase from 1.5
in 1980 to 1.7 in 2005.

4

The projected increases in population and the
number of employees working in the corridor
will puta greater demand on the roadway system.
By 2005, the LOS for various sections of road-
way will decline as a result of traffic volumes ex-
ceeding roadway capacity. This is projected to
occur despite highway improvements planned
for construction as recommended in the regional
long-range transportation plan. Motorists will
experience congested conditions which will re-
sult in longer delays and travel time. Figure 22
depicts the LOS for those roadways which are
projected to have LOS C or worse in 2005.

Several public transportation routes serve pa-
trons in the corridor, some more extensively than
others. Table 26 presents information on these
routes. '

The transit sketch planning analysis predicts a
2005 maximum load point corridor transit vol-
ume of 2,200 trips per average weekday.
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Table 24

Sapulpa Corridor
Major Activity Centers

Type Number
of of
Business Activity Center Location Employees Year Comments
1.* Petro. Texaco U.S.A. 1437 S. Boulder 850 1988
2. Remil  Crystal City W. 51stStreet S. & ~ — 1988 100,000-
S. 49th W. Avenue 150,000 sf1*
* Common to Sapulpa and Jenks/Riverside Corridors.
1 sf = square feet/footage
Source: Indian Nations Council of Governments, 1988.
Table 25
Sapulpa Corridor
1980 and 2005 Socioeconomic Characteristics *
Percent
Increase/ . Increase/
Characteristic 1980 2005 Decrease Decrease
Population 25,051 27,820 2,769 11.1%
Dwelling Units 10,786 12,433 1,647 15.3%
Total Employment 58,762 75,327 16,565 28.2%
Automobiles 16,066 21,464 5,398 33.6%

* Includes Central Business District data. ‘
Source: INCOG: Tulsa Metropolitan Area Transportation Study - 1980 and 2005, 1988.
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Table 26

Sapulpa Corridor
Transit Route Profiles
Average
Route Weekday
Number Route Name Ridership *

9 - S. Lewis 417
15 E. 15th Street/S. Sheridan 409
16 S. Peoria 623
17 Southwest Blvd./S. 33rd W. Avenué—S. Union 506
102 East Tulsa Express 35
103 Woodland Hills Express 59
104 Sun Meadow Express 48
105 Regency Park Express 16
106 Mingo Valley Express - 51
108 Harvard/Yale Express 27
109 Rolling Hills Express 32

* FY 88 First Quarter

Source: Tulsa Transit, Four Month Performance Report: February 1988 - Passenger Count, 1988.
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SAND SPRINGS CORRIDOR

The Sand Springs Corridor generally follows the
Arkansas River to the west of the Tulsa CBD.
Specifically, it includes the Tulsa CBD and is
bound by the Osage/Tulsa County line to the
north, I-244 to the east, the Arkansas Riverto the
south, and Willow Street to the west.

The 1980 population was 24,479 and 54,458
employees worked in the corridor. There are no
employers, outside of the Tulsa CBD, with over
500 employees. Growth projections of the socio-
economic characteristics for the Sand Springs
Corridor are shown in Table 27. By 2005, the
population is expected to decrease by 12 percent
0f2,972 persons. Likewise, the numberof dwell-
ing units is expected to decrease by two percent.
Persons per household is projected to decline
from 2.5 in 1980 to 2.2 in 2005. Automobile
ownership is forecast to increase by a total of
1,706 vehicles or from 1.5 autos per dwelling
unit in 1980 to 1.7 autos per household in 2005.

Total employment in the corridor is forecast to
increase by 28 percent or 15,476 employees.
This is an average annual rate of growth of 1.1
percent. The forecasted increase in employees
will increase traffic volumes on the roadway
system and LOS will decline. By 2005, the sec-
tion of US 64 (Keystone Expressway) between
S.61st W. Avenue and S. 49th W. Avenue is
projected to have a LOS D or traffic volumes
approaching or exceeding roadway capacity.

The Sand Springs Corridor is served by two
transitroutes. Characteristics of these routes are
shown in Table 28. .

The transit sketch planning analysis estimates a
potential 2005 maximum load point transit de-
mand in the corridor of approximately 1,800
daily trips.

Table 27
Sand Springs Corridor
1980 and 2005 Socioeconomic Characteristics *
Percent
Increase or Increase or

Characteristic 1980 2005 Decrease Decrease
Population 24,479 21,507 -2,972 -12.1%
Dwelling Units 9,910 9,690 4 -220 2.2%
Total Employment 54,458 69,934 15,476 28.4%
Automobiles 14,977 16,683 1,706 11.4%

* Includes Central Business District data.

Source: INCOG: Tulsa Metropolitan Area Transportation Study - 1980 and 2005, 1988.
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Table 28

Sand Springs Corridor
Transit Route Profiles

Average
Route , Weekday
Number Route Name Ridership *
7 Gilcrease 116
14 Charles Page Blvd. 295

* FY 88 First Quarter

Source: Tulsa Transit, Four Month Performance Report: February 1988 - Passenger Count, 1988.
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MEMORIAL/OWASSO CORRIDOR

The Memorial/Owasso Corridor is the only cor-
ridor that does not include the Tulsa CBD. In this
sense, it is a crosstown corridor. Generally, the
corridor extends from E. 96th Street N. between
the Tulsa/Rogers County line and N. Mingo,
south to E. 102nd Street between S. Mingo and
S. Sheridan. The specific boundaryis: N. Garnett
at E. 96th Street N., east to N. 145th E. Avenue/
Tulsa-Rogers County line, south to E. Apache,
west to Mingo Valley Expressway, south to
Burlington Northern Railroad tracks, west to
N. Mingo, south to E. 11th Street, east to Mingo
Valley Expressway, south to E. 21st Street, west
to S. Mingo, south to E. 101st Street, east to
S. Sheridan, north to the Atchinson Topeka and
Santa Fe Railroad tracks, northeast to E. 46th
Street N., east to N. 93rd E. Avenue, south to
E. 41st Street North, east to N. Mingo, north to
E. 66th Street, east to Ranch Creek, north to
E. 86th Street N., east to N. Garnett, and north to

E. 96th Street N.

This corridor includes the state’s second largest
employer-American Airlines. The major activ-
ity centers are listed in Table 29 and their loca-
tions are shown on Figure 23. The major activity
centers include several retail establishments plus
Rockwell International, McDonnell Douglas,
American Airlines, and Mazzio’s Corporation.

There were 64,756 persons living in the corridor
in 1980 and 52,794 employees. Total employ-
ment is projected to increase by 36,655 persons
or 69.4 percent by the year 2005. This is an
average annual growth rate of 2.8 percent.
Comparison of the 1980 and 2005 socioeco-
nomic characteristics is in Table 30. The Memo-
rial/Owasso Corridor has the greatest increase in
the number of dwelling units and population
between 1980 and 2005.

Population is forecast to increase by 30,412
persons or 47 percent by 2005. Dwelling units
are projected to increase by 11,408 or 46.6 per-
cent. Both population and dwellings are ex-
pected to have an average annual growth rate of
1.9 percent. Persons per household will increase
from 2.6 in 1980 to 2.7 in 2005.

By 2005, 22,618 additional automobiles are
projected for the corridor. This is an increase
from 48,380 vehicles in 1980 to 70,998 vehicles
in 2005 or 46.8 percent. Automobiles per house-
hold are expected to remain at 2.0 between 1980
and 2005. s

The increase in automobile ownership, popula-
tion, and employees will result in greater vol-
umes of traffic on the roadways and LOS will
decline. The traveling public will experience
longer travel times and delays. Figure 24 depicts
the LOS for those roadways in the corridor pro-.
jected in spite of numerous highway improve-
ments, as recommended in the region’s long-
range transportation plan. S. Memorial between
E. 32nd Street and the Broken Arrow Express-
way, S. Mingo, E. 11th Street and the Mingo
Valley Expressway are forecast to have LOS D
or traffic volumes nearly equaling roadway
design standards.

Seventeen public transportation. routes serve
transit patrons in the Memorial/Owasso Corri-
dor, as shown in Table 31.
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Table 29

Memorial/Owasso Corridor

Major Activity Centers
Type Number
of of
Business Activity Center Location Employees  Year Comments
1+ Retail The Farm E. 51st Street & — 1988 150,000-
S. Sheridan 300,000 sf2
2.+ Retail Fontana E. 51st Street & — 1988 300,000 sf
S. Memorial
3+ Retail Eaton Square ~ E.61st Street & — 1988 150,000-
S. Memorial 300,000 sf
4.+ Retail Center 71 Annex E. 71st Street & — 1688 150,000-
S. Memorial 300,000 sf
5+ Retail  Crossing Oaks E. 71st Street & — 1988 150,000-
’ S. Memorial 300,000 sf
6.+ Retail Woodland Hills Mall E. 71st Street & — 1988 300,000 sf
S. Memorial
74# Retail Briar Village S. Mingo & E. 31st Street — 1988 100,000-
150,000 sf
8.# Retail Tﬁ-Ceﬁter North E. 21st Street & — 1988 150,000-
S. Memorial 300,000 sf
9% Trans.  American Airlines 3800 N. Mingo 7,379 1988
10.*  Mfg. Rockwell International 2000 N. Memorial — 1988
11.* Mg, McDonnell Douglas 4441 S. 72nd E. Avenue 500! 1988
12.+ Rest. Mazzio’s Corporation 4441 S. 72nd E Avenue 500! 1988

Common to Memorial/Owasso and Broken Arrow/Memorial Corridors
« # Cofnmon to Memorial/Owasso and Lynn Lane Corridors

* Common to Memorial/Owasso and Downtown/Airport Corridors

1 Less than 500 employees at each location.

2 sf - square feet/footage
Source: Indian National Council of Governments, 1988.
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Table 30

Memorial/Owasso Corridor
1980 and 2005 Socioeconomic Characteristics

Percent
Characteristic 1980 2005 Increase Increase
Population 64,756 95,168 30,412 47.0%
Dwelling Units 24,505 35,913 11,408 46.6%
Total Employment . 52,794 89,449 36,655 69.4%
Automobiles 48,380 70,998 22,618 46.8%

Source: INCOG: Tulsa Metropolitan Area Transportation Study - 1980 and 2005, 1988.

Table 31

Memorial/Owasso Corridor
Transit Route Profiles

Route Average Weekday
Number Route Name Ridership *

3 E. 3rd Street/S. Memorial 506
6 E. 6th Street/S. Harvard 403
11 E. 11th Street 348
13 Independence/Pine - 149
15 - E. 15th Street/S. Sheridan 409
18 Admiral , 458
20 Super Loop 1,142
21 E. 21st Street 640
31 E. 31st Street 358
101 Briarwood Express 16
102 East Tulsa Express 35
103 Woodland Hills Express 59
104 Sun Meadow Express , 48
105 Regency Park Express 16
106 Mingo Valley Express 51
107 S. Sheridan Express 58
d 108 Harvard/Yale Express 27
- 109 Rolling Hills Express 32

* FY 88 First Quarter
Source: Tulsa Transit, Four Month Performance Report: February 1988 - Passenger Count, 1988.
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5.0 GUIDEWAY
TECHNOLOGY
OPTIONS

This section discusses various transit technolo-
gies and their classification and application. The
information is divided into four categories: rail
transit; guideway transit; street transit; and other
concepts that may not be fully developed in
today’s technologies, but may be considered in
the future.

Each of the above mentioned categories is bro-

ken down into different classifications as appli-

cable:

* Rail Transit: rapid transit; pre-metro; light
rail (high and low level platforms); and
commuter rail.

* Guideway Transit: automated guided transit
(AGT); guided busways; monorail; and
magnetic levitation (Maglev).

*  Street Transit: regular buses; express buses;
trolley buses; and street cars.

The objective of this organization of categories is
to acquaint the reader with the various tech-
nologies available. It explains how they can be
applied for fixed guideway and regular transit
service in the Tulsa metropolitan area. The rail
and guideway transit technologies and some of
the street transit applications may be considered
fixed guideways.

RAIL TRANSIT

The following paragraphs provide a discussion
of each mode within the rail transit technological
classification:

Rail Rapid Transit (RRT): RRT is sometimes
known as “heavy-duty rail.” It transports large
groups of passengers on trains over exclusive
rights-of-way (R/W). It has high level station

platforms and may employ different degrees of
automation. It is considered as semi-automated
because an operatoris typically present onboard
the train. It is characterized by high speeds of
45-80 mph, vehicle capacity of 40-80 seated and
18-119 standees, and passenger loads of 10,000
to 62,000 passengers per hour.

As compared to Light Rail Transit, a similar

technology, full R/W control gives the RRT the

following significant distinctions:

* Higher level of service (speed, reliability,
comfort, etc.)

* Higher system performance (capacity
because of long trains, productivity, effi-
ciency)

*  Greater safety (cab signaling, fail safe)

* Stronger image (separate R/W and rail tech-
nology)

* Higherland use impact and passenger attrac--
tion

* Higher investment

* Lower ability to fit into the urban environ-
ment

* Less conducive to staged construction
* Longer implementation time

Rail rapid transit (RRT) represents what many
consider the “ultimate mode” for line haul trans-
port; however, this highest performance mode
usually costs more than that for some other modes.
Nevertheless, in many applications, the cost dif-
ferential between the RRT mode and lessermodes
is slight, so, the RRT mode becomes the mode of
choice even if used at lower than full capacity.

Light Rail Transit (LRT): Like RRT, LRT is a
widely used class of medium capacity urban
public transport. It uses electrically powered rail
cars operating eitheras a single car (articulated or
single body vehicles), or in short trains of up to
four cars over fixed duo rail tracks. By its
performance and cost characteristics LRT falls
between streetcars (SCR) and RRT.
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It can operate with high or low level platforms.
Most LRT cars range in length from 25 to 80 feet;
width from 6 to 10 feet; and height from 9 to 13
feet. Total capacity ranges from 30 to 65 seated,
and 85 to 185 total capacity. This results in actual
passenger loads of 1,200 to 18,000 passengers
per hour depending upon headways. Their maxi-
mum speeds range from 40-55 mph.

LRT vehicles are typically designed with the
ability to brake rapidly and traverse tighter turns
than conventional (RRT) rail system:s. Through
the use of articulated designs, turning radius
capability for long cars has been kept low -
approximately 84 feet. For example, the Bom-
bardier articulated light rail vehicle (ALRYV), in
operation at Tri-County Metropolitan Transpor-
tation District of Oregon, is a good example of an
ALRV. The cars are 87 feet long with a total
passenger capacity of 211, and a maximum
service speed of 55 mph.

Stations are usually very simple stops with pas-
sengers boarding either from the street level or
from low platforms. Some systems have been
built with high platforms like those used in RRT.
Line capacity may range from 2,000 to 20,000
passengers per hour per direction, depending
upon headways. LRT may be deployed at, above,
and below grade. The R/W may be exclusive or
shared with other traffic; however, LRT service
is typically:
* Low level (at-grade) passenger loading
 Street running (with or without automobile
segregation) with reserved way running

* Overhead current collection (trolley or
pantograph variations)

*  One person, single car operation (in, but not
confined to, off peak and/or “owl service”
hours)

* Train operation in peak periods of not more
" than.two vehicles

* Maximum speed of about 50 mph

GUIDEWAY TRANSIT

Guideway Transit (GT) includes all transit Sys-
tems that do not use duo rail tracks typically used
by railroads. A wide range of unique guideways
and vehicle suspension systems exist. Conse-
quently, one manufacturer’s vehicles can not
operate on another’s guideway. All guideway
modes are proprietary; the owner-operator has
no option but to deal with the system supplier
once the system is operational. Their unique
guideway designs do not lend themselves to at-
grade crossings by other traffic. Depending on
the level of automation or the mode, these Sys-
tems may or may not have an operator on board.

Guideway transit is classified into two types:
automated guided transit modes and mixed tran-
sit. Also included in the latter classification are
the monorail and the magnetic levitation (Maglev)
systems.

Automated Guided Transit (AGT) consists of
two groups — personal rapid transit and group
rapid transit, also known as people mover Sys-
tems. This application is designed for short haul
medium capacity lines with 15 to 50 spaces per
vehicle. They have a theoretical line capacity of
1,500 to 24,000 passengers per hour. GRT Sys-
tems operate with maximum speeds of 17-60
mph.

The typical operation of AGT systems is fully
automated. They have the capability of operat-
ing with a crew on board. For rapid transit modes,
full automation is desirable but not crucial be-
cause of their inherently high labor productivity.
The first driverless operation of a complex AGT
system was the Airtrans system in the Dallas-
Fort Worth Airport in Texas. The first such
system applied to urban transit service is the
Morgantown AGT system in Virginia.

Personal Rapid Transit (PRT) is based on the
premise that the best way to attract automobile
drivers to a transit system is to provide high
frequency service between many points in the
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city without requiring the patron to transfer. To
achieve this, a PRT system would consist of
small “cabin” vehicles with a2 to 6 seat capacity
for use by individual persons or small groups. An
extensive network of guideways with many sta-
tions would cover the city. All vehicular travel
would be point to point without any intermediate
stops. The control system would supervise merg-
ingand diverging areas and enable short spacings
of vehicles on the guideways. The capacity of the
lines could reach, supposedly, 3000 to 5000
vehicles per hour. The vehicles would be able to
travel at high speeds. Expense and technology
limitations have resulted in no PRT system being
developed.

Group Rapid Transit (GRP) systems may have
two general types of applications. First, as regu-
lar transit lines they provide medium capacity,
high quality service. A GRP system operates ata
cost lower than that of conventional modes.
Second, GRP has uses for internal short haul
transportation within various amusement parks,

~ airports, and hospital complexes.

The Transit Expressway, popularly known as
“the skybus” developed by Westinghouse Elec-
tric, is one of the earliest GRT systems devel-
oped. The “Skybus™ vehicles had a modified bus
suspension with two axles and eight supporting
rubber tires. Eight horizontal tires running along
a vertical steel I-beam in the center of the guide-
way provided guidance. Movement of this
I-beam achieved switching. In most applica-
tions, seating was longitudinal or non-existent,
and standing capacity was high.

To date, three AGT systems have been deployed
in line haul applications. These include Vancou-
ver, British Columbia; Lille, France; and Kobe,
Japan.

The Urban Transportation Development Corpo-
ration’s (UTDC) Advanced Light Rapid Transit
Vehicle (ALRTV) was the first line haul AGT
system in North America. Known as “Skytrain:,
it operates in Vancouver. The system is driver-

less and operates high frequency train service of
about three-minute headways (capable of run-
ning at 40 seconds headway during special occa-
sions). It can handle 150,000 to 170,000 passen-
gers per day. The system operates in four car
trains capable of transporting about 10,000 people
per peak hour per direction. The vehicles are 41
feetlong and 8 feet wide with seating capacity of
38. Maximum speed is 56 mph.

Some of the positive and negative features of the

GRT as compared with conventional rail tech-

nologies, include the following: .

*  Smalltomedium capacity vehicles with large
proportion of standees

* Advantageous for short-haul

* Low to moderate speed of 17 to 41 mph
adequate for short haul services

Guided Busways are special busways where the
lane and buses are equipped to steer the bus
automatically in the lane. This reduces the cost
associated with R/W acquisition and the cost of
the roadway structure. To be cost effective, sav-
ings must exceed the cost of additional equip-

ment mounted on the roadway and the vehicle.

Stations can be either on-line or off-line. Experi-

mental examples operate in Adelaide, Australia,

and Essen, West Germany.,

Monorail is a transit mode riding on or suspended
fromasinglerail, beam, or tube. Vehicles usually
operate in trains. Monorails have complex guid-
ance and switching, and most monorails are not
fully automated. The oldest monorail in the world
is the Schwebebahn in Wuppertal, West Ger-
many.

Large size monorails using trains with capacities
similar to light rail have been built in J apan. The
Disney Mark IV and the Alweg Monorail trains
lengths are three to six cars, and two to eightcars,
respectively. Maximum speeds are 45 and 55
mph, respectively. The Wuppertal Monorail in
West Germany and Aerobus have cruising speeds
of 40-55 mph.

79

Parsons
Brinckerhoff



Transportation Group, Inc. (TGI), has developed
three of the newest monorail systems: the
M-Class, and XM-Class. The UM-Class is typi-
cally apeople mover system with hourly capacity
of 1,000 to 10,000 persons per hour (pph). Typi-
cal cruising speeds vary from 10 to 20 mph. The
M-Class is an intermediate capacity urban Sys-
tem. With hourly capacity of 5,000 to 20,000
Pph, its typical cruising speed is 40 to 55 mph.
The XM-Class is high capacity urban. The inter-
urban system has hourly capacity to 10,000 to
50,000 pph and cruising speeds of 55 to 70 mph.

The M-Class includes the Mark VI and the Mark
VI-TC vehicles being built for the Walt Disney
World Resort. Both the Mark VI-TC-and the
Mark VI characteristics are as follows: vehicles
are rubber tired, cab cars are 40'-5" long and
coach cars are 28'-2" long. They have seating
capacities are 16 and 20 passengers; nominal
standing capacities are 39 and 32. The maximum
speeds are 55 and 40 mph.

Small size monorails are found primarily in
amusement parks, zoos, and at world fairs. The
one operating at the Oklahoma State Fairgrounds
is one such example. Monorails are operated at
very low speeds, less than 15 mph and have very
simple suspension systems. Passenger capacity
is usually 100 or less, generally all seated. Some
small monorails have been provided with full
automation. The Westinghouse C-10 Monotrain
in Honolulu is an example. :

As is the case for large monorail systems, small
systems are unable to switch efficiently. There-
fore, to date, their applicability has been limited
to simple loop and shuttle systems.

STREET TRANSIT

. Street transit are roadway transit systems charac-
terized by vehicles operating on normal roads
and streets. The following discusses two modes
of roadway and street transit: bus transit and
street cars. Three vehicle types of bus transit are
discussed: regular buses; express buses, and;

trolley buses. Any one of the three types can use
articulated buses. Low capacity street transit
systems are not included.

Bus Transit is the dominant mode of public
transportation. This technology includes vehicles
of a size to accommodate 12 to 66 seated passen-
gers, plus standees. Articulated buses can ac-
commodate 40 to 66 seated and 100 to 125
passenger places. In most cases the vehicles
operate in a mixed flow with other traffic ve-
hicles. They may also have use of an exclusive
bus only lane or an exclusive busway.

Bus technology may be conventional diesel or

electric trolley, guided buses, and dual propul-

sion (diesel and electric). Bus transit falls into the
following classifications:

* Regular Bus Service: Regular bus service
consists of buses operating along fixed routes
on fixed schedules. They are street transit
routes, which may represent the entire transit
network, or be supplementary, feeder serv-
ices torail networks. At the lowerend of their
application they serve low volume suburban
routes, overlapping somewhat with dial-a-
ride. At the upper end of their applications
range, they overlap with the LRT. They can
serve lines with 3,000 to 5,000 pph. Their
largest overlap, however, is with the trolley
buses and street cars.

* Express Bus Service: Express bus service is
provided by fast, comfortable buses on lon g
routes with widely spaced stops. Compared
to regular bus, it offers higher speed, more
comfortable travel, but between fewer points.
Sometimes it has higher fares. Its reliability

of service depends on traffic conditions along

the route.

* Trolley Bus Service: Trolley buses are the
same vehicles as buses, except that they are
propelled by an electric motor and obtain
power from two overhead wires along their
routes. Their service is basically the same as
that of regular bus. Their investment cost is
higher, and their operation is confined to
fixed routes. Their advantages include better
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ride quality (smooth vehicle motion), low
noise, no exhaust, and long vehicle life span.

As mentioned earlier, bus service may be mixed

with traffic or have its own R/W, bus only lane,

or busway. The following are the different trav-
elways of buses:

* High Occupancy Vehicle (HOV): HOV
lane(s) restrict services to buses and high
occupancy vehicles (carpools and vanpools)
toexpress the HOV operation by segregating
the buses from normal traffic lanes. Buses
travel on the roadway with few or without
any stops to the CBD or major activity cen-
ters. They use streets for distribution. Routes
have few coordinated transfers with other
routes. Transit properties offer this during
peak periodsonly. Thus, buses on busways or
HOV roadways serve the commuter market
rather than regular transit market.

* Bus Only Lanes: Bus only lanes are reserved
lanes for transit buses on regular streets and
highways, and they can be set up for either on
line or off line stops. The bus only lane may
be as follows:

- Contraflow: buses operate in the opposite
direction from other traffic

- Exclusive: lanes for bus use only, physi-
cally separated (by curbs or barriers) from
other traffic, or

- Regular: alane on urban streets or freeways
reserved for bus use only, separated from
other lanes by pavement markings, signs,
or rubber cones, but not by fixed physical
barrier.

* Busways: Busways are essentially bus only

lanes, grade separated from all other traffic.
Busways do not require introduction of new
technology. They can be used by many bus
routes servingalarge area. They speed up bus
operations along heavily traveled corridors.
The implementation time and cost are
approximately equivalent to that of major
roadway construction. Operating costs are
high since busways usually serve the peak

direction of travel (inbound in the mornings
and outbound in the afternoons) and are not
well adapted to on line stations.

Depending on the type of service, commercial
bus speeds on freeways or busways range from
30 to 55 mph during the peak period while the
corresponding speed on arterial streets durin gthe
same period range from 5 to 10 mph. Passenger
capacity ranges from 10,000 to 32,000 pph on
busways, versus4,000to 11,000 on arterial streets
depending upon headways. The upper range of
busway capacities results from lower speeds,
permitting close headways (bus spacing).

In summary, busways are successful where many
routes converge on a relatively short joint trunk
line leading to the city center, and where buses
can be distributed to several CBD streets. These
streets must not be congested, or must offer
regular bus lanes for service and enforcement.
Houston, Texas has the largest HOV system in
the country.

Two additional types of busways exist:

*  Guided Busways which are special busways
where the lane and buses are equipped to
steer the bus automatically. Some experi-
mental facilities have been built in Europe.
The principal advantage is a reduction in
required R/W width.

* Automated Guided Busways provide for
automatic control of steering, propulsion,
braking, and guidance. This operation offers
the operator value only if the guided busway
was very long.

NEW CONCEPTS

Existing technologies and operational methods
offer a wide variety of service quantity and qual-
ity and can satisfy most types of urban trans-
portation needs. This does not mean that an
innovative system should be dismissed. Tech-
nologies under development include:
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1. Dual Propulsion Trolley Buses: Trolley buses
havebeendesigned tooperate both electrically
and on diesel power in order to increase their
applicability and adaptability to passenger
demand. In high density areas buses can
travel on their own R/W (or bus only lanes)
using electric power. In low density areas
and on freeways the bus will operate on diesel
power. This type of system is operationally
efficient, reduces environmental problems
(during electrical operating mode), and
permits service startup in a CBD subway
whereitiseventually planned to be an element
of a mass transit system. Such a system is
under construction in downtown Seattle,
Washington.

2. Roadrailers: Many railroads today operate a
combination road-rail service. This service
uses trailers hauled by highway tractor to a
rail terminal. They hydraulically dropasingle
rail axle onto the railroad to carry the load
formerly carried by tires. These trailers are
assembled with trains. The technology has
never been applied to passenger transporta-
tion, but offers potential. The tractor trailer
would operate as aregular bus on rubber tires
when inlow density areas and as a train along
rail transit lines.

3. The “Superbus”: The superbus is a bus body
made from highway trailer components
hauled by a tractor. This prototypical vehicle
is now on trial in Los Angeles, California.
The passenger portion features low level
boarding and is quite spacious. If this bus
were introduced in a system also using low
level light rail vehicles, direct step across
transfer points could be arranged.

Table 32 is a summary of the guideway technol-
ogy options discussed in this section.
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Table 32

Summary of Major Characteristics of the Systems/Technologies

Systems
Single| Max Max Built To
Lane | Capacity| Speed Transit {Handicapped
Class Name Status Number | (Km)| (PPH) [(Km/hr)| Switching| Application {Standard Access
Streetcar Mature |Numero E 7.200f 70 Simple [Collect./Dist| Yes Lift
Light |At-Grade LRT; Mature |Numero E 9,400 85 Simple | Line Haul Yes Lift/Level
Rail |Hard R/'W Boarding
Transit
Pre-Metro Mawre |Numeror E 12,000] 80 Simple | Line Haul Yes Level
:j . Boarding
Grade Separated Mature [Numero E 12,400} 85 Simple | Line Haul | Yes Level
LRT Exclusive R/'W Boarding
Rapid [Conventional RRT Mature  |Numero E 37,620 120 | Simple | Line Haul Yes Level
Rail :] Boarding
Transit |Automated RRT Matre |Numero E 62,7001 120 | Simple | Line Haul Yes Level
Boarding
Commuter | Commuter Rail Matmre |Numerous| E 18,000{ 130 | Simple | Line Haul Yes Lift/Level
Rail Boarding
Val 256 (USA) Mature 2 254 | 23,760] 82 Simple | Line Haul Yes Level
Val 206 (Europe) 5 Boarding
ICTS Matre 3 63 20,736 80 Simple | Line Haul | Partly Level
Mini- Boarding
Metwro |London Docklands Mature 1 21 13,320{ 80 Simple | Line Haul Yes Level
Boarding
TAU Under 1 T 10,000 80 Simple | Line Haul Yes Level
Construction| Boarding
Linear Motorcar Under 1 T 15,600{ 80 Simple | Line Haul Yes Level
Construction| Boarding
TGI’s Disney Under 1 23.7 |5K-20K | 64.4 | Complex| Line Haul No Level
Mark VI Construction) Boarding
Larger '
Monorail |TGI's Disney Under 1 23.7 |5K-20K | 88 [ Complex| Line Haul No Level
Mark VI-TC Construction)] ’ Boarding
Disney Mark VI Mature 1 237 7,200 72 | Complex| Line Haul No Level
Large Boarding
Monorail [Hitachi /Alweg Mature 5 52.5 | 19,200} 90 | Complex| Line Haul Yes Level
Monorail Boarding
4 Unimobil Tourister Mature 7 133 1,600 19 |Moderate| Theme Park| No Level
Small . Loop Boarding
Monorail |Westghouse C-10 Mature 1 04 510§ 13 Simple | Shopping - No Level
Monorail Ctr. Shuttle Boarding
Parsons
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Table 32 (Continued)

Summary of Major Characteristics of the Systems/Technologies

Svystems A
Single] Max Max Built To}
Lane | Capacity] Speed Transit |Handicapped|
Class Name Status Number | (Km)| (PPH) |(Km/hr)| Switching Application [Standardd ° Access
Dual Propulsion Mature 1 N/A 2,320 60 Not Collection/ [ Yes | ° Lift
Articulated Bus - Required | Distribution
Renault per 180H
Artic. Guided Bus Mature 2 N/A 3450| 100 Not [Collect./Dist] Yes /: Lift
Mercedes Benz Required | Line Haul ]
0405G |
Dual Mode Artic. Mature 1 N/A 34501 72 | Complex |Collect./Dist| Yes Lift
Bus -Mercedes Benz Line Haul
Bus |0305GTD
Transit
Double Artic. Bus Pre- Several | N/A 42001 60 Not Collection/ | Yes Lift
MAN SGG 240 Production : Required | Distribution
Dual Mode Double Pre- 1 T 13,770 65 Simple | Line Haul Yes Lift/Level
Artic. Bus-BN GLT | Production Collect./Dist| Boarding
High Capacity Mature Numerous* E 10,000 90 Not Collection/ | Yes Lift
Busway Required | Distribution
Superbus Demon- 1 T 6,000f 80 Not Line Haul Yes: Lift
stration Required
High Speed Mature |Numerou§ E 6,360] 120 Not |Collect./Dist|] Yes Lift
Commuter Busway Required | Line Haul
Westinghouse Mature 7 21 10,000 77 | Complex |Shuttle Loopl Yes Level
C-100 : Line Haul Boarding
. Birmingham Demon- 1 12 3,600 47 | Complex Airport Yes Level
Automated(Maglev stration Shuttle Boarding
Guided ‘
Transit |H-Bahn Demon- 1 1.1 7300 55 Simple | Campus Yes Level
stration Shuttle Boarding
M-Bahn Demon- Under | 24 11,200 90 Simple Pinched Yes Level
stration Const. " Loop Boarding
Westinghouse Prototype | Under | 24 3,760 45 | Complex |Shuttle Loop} Yes Level
C45 Const. Boarding

E = EXTENSIVE, More Than 100 Km.
T = Test Track Only

Source: “Inventory of Transit Systems/Technologies,” Lea & Elliot, September 1987.

£

Parsons

Brinckerhoff

84




6.0 CORRIDOR TRAVEL
DEMANDS

This section describes the estimated future tran-
sit demand for each of the eight potential fixed
guideway corridors identified in Section 4.0:
Potential Regional Corridors. Corridor transit
demand is one of the key measures used in evalu-
ating the fixed guideway potential of each corri-
dor.

The following Figures 25 through 32 show vol-
ume demands for each of the eight potential
corridors. Corridor volumes are used to calculate
vehicle requirements and operating and mainte-
nance costs. Two sets of volumes are given,
volumes without fixed guideway service (local
bus, base-case volumes) and volumes with fixed
guideway service.

Figure 25 shows predicted 2005 transit volumes
for the Downtown/Airport Corridor. As can be
seen from the figure, base-case volumes are
predicted to range from 300 to 500 daily transit
passenger trips at the outer end of the corridor to
2700 daily trips approaching the Tulsa CBD.
With fixed guideway service, corridor volumes
(including trips attracted into the corridor) are
predicted to increase significantly, with daily
volumes ranging from 2200 at the outer end to
5300 approaching the Tulsa CBD.

Figure 26 shows predicted 2005 transit volumes
for the Lynn Lane Corridor. The fi gure shows the
base-case volumes to range from 100 daily tran-
sit passenger trips at the outer end of the corridor
to 5000 daily trips approaching the Tulsa CBD.
With fixed gunideway service, corridor volumes
(including trips attracted into the corridor) are
predicted to increase up to 100%, with daily vol-
umes ranging from 200 at the outer end to 5700
approaching the Tusla CBD.

Figure 27 shows predicted 2005 transit volumes
for the Broken Arrow Corridor. The fi gure shows
base-case volumes are predicted to range from

300 daily transit passenger trips at the Broken

Arrow end of the corridor to 3800 daily trips
approaching the Tulsa CBD. With fixed guide-
way service, corridor volumes (including trips
attracted into the corridor) are predicted to in-
crease significantly, with daily volumes ranging
from 1200 at the outer end to 10,500 approaching
the Tulsa CBD.

Figure 28 shows predicted 2005 transit volumes
for the Broken Arrow/Memorial Corridor. As
shown on the figure, base case volumes are
predicted to range from 2200 daily transit pas-
senger trips at the south end of the corridor to
3800 daily trips approaching the Tulsa CBD.
With fixed guideway service, corridor volumes
(including trips attracted into the corridor) are
predicted to increase significantly, with daily
volumes ranging from 3000 at the outer end to
10,300 approaching the Tulsa CBD.

Figure 29 shows predicted 2005 transit volumes
for the Jenks/Riverside Corridor. As can be seen
in the figure, base-case volumes are predicted to
range from 1600 daily transit passenger trips at
the south end of the corridor to 5800 daily trips
approaching the Tulsa CBD. With fixed guide-
way service, corridor volumes (including trips
attracted into the corridor) are predicted to in-
crease by 30% to 120%, with daily volumes
ranging from 3500 at the outer end to 7800
approaching the Tulsa CBD.

Figure 30 shows predicted 2005 transit volumes
for the Sapulpa Corridor. As can be seen from the
figure, base-case volumes are predicted to ran ge
from 300 daily transit passenger trips at the
Sapulpa end of the corridor to 5800 daily trips
approaching the Tulsa CBD. With fixed guide-
way service, corridor volumes (including trips
attracted into the corridor) are predicted to in-
crease significantly, with daily volumes ranging
from 1500 at the outer end to 7600 approaching
the Tulsa CBD.

Figure 31 shows predicted 2005 transit volumes
for the Sand Springs Corridor. The figure shows
base-case volumes are predicted to range from
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500 daily transit passenger trips at the Sand
Springs end of the corridor to 1700 daily trips
approaching the Tulsa CBD. With fixed guide-
way service, corridor volumes (including trips
attracted into the corridor) are predicted to double,
with daily volumes ranging from 1200 at the
outer end to 3100 approaching the Tulsa CBD.

Figure 32 shows predicted 2005 transit volumes
forthe Memorial/Owasso Corridor. As seen from
the figure, base-case volumes are predicted to
range from 100 daily passenger trips at the Owasso
end of the corridor to 3400 daily trips along
Memorial. With fixed guideway service, corri-
dor volumes (including trips attracted into the
corridor) are predicted to increase significantly,
with daily volumes ranging from 500 at the
Owasso end to 4900 in the center of the corridor.
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Transit Riders

Table 33 lists information on 2005 daily transit
riders for each corridor. Total riders represents a
summation of the total number of transit passen-
gers getting on the fixed guideway system in a
corridor on an average day. It is larger than the
peak load point volume for each corridor since it
includes the peak load plus other riders who have
boarded or alighted over that segment of the
guideway. New transit riders represent the new
riders induced to ride fixed guideway transit,
who otherwise would not ride the bus.

Table 33
Fixed Guideway Corridor Comparisons
2005 Daily Transit Riders
Peak Load Total New
Corridor Point Volume Riders Transit Riders
Broken Arrow /Memorial 10,300 17,500 2,000
Broken Arrow 10,500 15,300 3,800
Jenks/Riverside 7,800 9,900 700
Sapulpa 7,600 9,000 1,200
Lynn Lane : 5,700 8,500 1,000
Memorial/Owasso 6,900 7,000 3,100
Downtown/Airport 5,300 6,900 3,800
Sand Springs 3,100 3,300 300

Note:  Annual fixed guideway riders and total riders x 295 days annual new rider =
New transit riders x 295 days

4 Source: Parsons Brinckerhoff, 1989.
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7.0 CORRIDOR
SYSTEM

R MANAGEMENT
PROGRAMS

INTRODUCTION

- and local cities.

TRANSPORTATION

This section identifies possible transportation
system management (TSM) improvements for
each of the eight potential corridors identified in
Section 4.0: Potential Regional Corridors. TSM
measures are operational improvements and low
capital investment projects which can optimize
the person-carrying capabilities of travel corri-
dors. TSM measures can include both automo-
tive and public transit improvements. Among
others, measures to enhance traffic flow could
include freeway ramp metering, carpool parking

. lots, high occupancy vehicle priority treatments
on arterial streets and freeway ramps, traffic
signal progression, and areawide carpool or
vanpool matching programs. Public transit
improvements could include expanded express
bus service, expanded park-and-ride lot services,
bus lanes on major arterials, special traffic opera-
tions to enhance bus speeds, signal preemption,
bus stop pullouts, and other measures geared to
give travel time advantages to the transit rider
and improve the capacity of the corridors.

The TSM alternative for 2005 includes areawide
automotive and transit improvements as well as
improvements specific to each travel corridor.
This long-range TSM alternative is an extension
of the short-range TSM improvements continu-
ally being implemented in the Tulsa urban area.
These include transit service improvements as
defined in Tulsa Transit’s Transportation Devel-
qopment Plan (TDP) and TSM intersection and
signalizationimprovements undertaken by ODOT

The remainder of this report discusses potential
TSM measures. These are presented areawide,
and then for the Tulsa CBD and for each travel
corridor.

AREAWIDE MEASURES
Automotive Measures

The primary areawide automotive TSM measure
is the operation of a carpool and vanpool match-
ing/brokerage system. .In November 1988,
INCOG assumed administration of the Tulsa
urban area ridesharing program previously man-
aged by Tulsa Transit. While there are just over
100 names in the data base, INCOG currently re-
ceives an average of 20 inquiries per month for
potential matches. A unique phone number has
been established to readily market the rideshar-
ing program. -

Plans for the upcoming program year include
efforts to target major employers for surveys of
employee’s interests in carpooling and van-
pooling. Vanpool brokerage service, a third-party
provision of vans and program administration,
has been discussed. However, lack of fundin gfor
a brokerage system limits INCOG’s ability to
implement such a program.

Transit Measures

Tulsa Transit’s TDP focuses on providing serv-
ice which attracts the most riders while operating
within tight financial constraints. The plan an-
ticipates maintaining service ata generally steady
level. The level of transit service provided will be
small compared to many other cities the size of
Tulsa. The difference is particularly noticeable
when comparing Tulsa with other Southwestern
cities which are considering fixed guideway tran-
sit, such as Austin, Texas, and Tucson, Arizona.
For 1987, Austin provided transit service at a
level of nearly $45 of annual operations per
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Standard Metropolitan Area (SMA) population,
Tucson at a level of more than $22 per capita,
while Tulsa is at a level of $12 per capita.

For transit to be able to serve an important role in
the overall transportation system in Tulsa’s fu-
ture, the amount of service provided will need to
be increased, presumably with additional state
and/or local funding. A transit operating cost
budget constraint of $30 per capita per year, or
for 2005, approximately $20,670,000 (in 1988
dollars) was assumed. This budget supports a
system which on the average weekday would
provide approximately 20,850 transit vehicle-
miles, with a fleet size of 200 vehicles. This is
approximately twice the 1988 transit service
offered in the Tulsa area. Given this operating
budget, a 2005 base level of transit service, the
TSM Alternative was defined and used to com-
pare with corridor fixed guideway services. As
described in Section 3.0: Technical Approach
and Agency/Public Coordination, the procedure
involved running the UTPS sketch planning
program, RIDE, iteratively to define the most
productive allocation of transit service within the
given budget constraint.

The base transit service, as mentioned, would
provide approximately 20,850 transit vehicle
miles of service on an average weekday. This
would include approximately 13,050 vehicle
miles of radial service; i.e., service oriented
toward the Tulsa CBD and approximately 7,800
vehicle miles of non-radial service. Peak period
service frequencies would average from three to
six trips per hour for radial and non-radial
service in the central portion of the region
(TMATS Subareas 1, 9, 10, the south and west
portions of 2, and the west half of 11). Elsewhere
in the region, peak period services frequencies
~ averaging one to two trips per hour for radial and
non-radial service would be provided to most
Tulsa County areas within about 12 miles of the
Tulsa CBD; only limited service would be pro-
vided outside that area.

CENTRAL BUSINESS DISTRICT
Automotive Measures

The Tulsa CBD, with the region’s densest con-
centration of employment, can be particularly
affected by areawide measures such as the car-
pool/vanpool program. Also in the Tulsa CBD,
one of the few locations with sizable amounts of
pay parking, automotive travel demand can be
encouraged to use higher-occupancy modes
through the judicious use of parking price strate-
gies.

Transit Measures

The Tulsa CBD is, and will remain in the foresee-
able future, the major focus of transit service. As
overall systemwide service increases, more fre-
quent service will be provided to, from, and
within the Tulsa CBD. Increased express service
to the key destinations within the Tulsa CBD can
also be expected.

DOWNTOWN/AIRPORT CORRIDOR
Automotive Measures

As is the case with the Tulsa CBD, the area
around Tulsa International Airport has signifi-
cant amounts of concentrated employment. This
employment includes the airport, as well as the
American Airlines, Rockwell International, and
McDonnell Douglas operations. This concen-
trated employment lends itself to TSM measures
suchas carpool/vanpool matching/brokerage pro-
grams at the employment end. Such programs
may be combined with incentives such as prefer-
ential parking for HOV's and peak management
measures such as staggering work hours.
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Transit Measures

Short-range transit improvements proposed for
the Downtown/Airport Corridor include exam-
ining the feasibility of providing shuttle service
between the airport and downtown Tulsa, per-
haps with private sector financial support. Longer
term improvements could include extending local
radial and crosstown service in the corridor and
increasing service frequencies on the local and
€Xpress routes.

LYNN LANE CORRIDOR
Automotive Measures

The most congested facilities in 2005 will be
perpendicular to the main axis of the corridor.
However east-west travel may be affected at the
intersections with the congested north-south
facilities. Localized TSM measures, such as the
addition of turning lanes and signalization im-
provements, may be beneficial in these areas.

Transit Measures

Existing local service is provided along Admiral
Place, E. 11th Street , E. 21st Street, and E. 31st
Street, with express service utilizing I-244. Serv-
ice improvements, over time, could include in-
creasing frequency on these routes, extending
them further east, adding additional express
service, and exploring opportunities for addi-
tional park-and-ride lots.

BROKEN ARROW CORRIDOR
Automotive Measures

Nearly every arterial and freeway facility in the
northwestern half of the corridor is projected to
be congested in 2005, with many segments oper-
ating at LOS D and worse. Facilities which are
congested along a significant length generally

can be relieved only with capacity additions,
rather than with TSM measures. However, a
more detailed examination of the causes of the
congestion may identify some intersection im-
provements such as the addition of turning lanes
or signalization improvements, such as intercon-
nection, which could relieve some the arterial
congestion.

Transit Measures

Existing transit service in the corridor consists of
local routes crossing the corridor on various
north-south and east-west streets and express
service along the corridor on the Broken Arrow
Expressway. Service improvements, over time,
could include increasing frequency on local ra-
dial and crosstown routes, extending the geo-
graphic coverage, particularly in the Broken
Arrow area, providing additional express serv-
ice, and exploring opportunities for additional.
park-and-ride lots.

BROKEN ARROW/MEMORIAL
CORRIDOR

Automotive Measures

Nearly every arterial and freeway facility in the
northern half of the corridor is projected to be
congested in 2005, with many segments operat- -
ing at LOS D and worse. The southern half of the
corridor is projected to have much more limited
congestion, with only two facilities at LOS D,
one-mile segments of S. Memorial and S. Mingo.
Facilities which are congested along a significant
length generally can be relieved only with capac-
ity additions, rather than with TSM measures.
However, a more detailed examination of the
causes of the congestion might identify some
intersection improvements such as the addition
of turning lanes or signalization improvements,
such as interconnection, which could relieve
some of the arterial congestion, particularly in
the southern half of the corridor.
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Transit Measures

In the northern half of the corridor, existin glocal
transit routes cross the corridor on several north-
south and east-west streets. In the southern half

of the corridor, existing local service is provided

on portions of S. Sheridan and S. Memorial.
Express service from the southern half of the
corridor to the Tulsa CBD utilizes the Broken
Arrow Expressway.

Service improvements, over time, could include
increasing frequency on local radial and cross-
townroutes, extending geographic coverage south
of E. 71st Street, providing additional express
service, and exploring opportunities for addi-
tional park-and-ride lots.

JENKS/RIVERSIDE CORRIDOR
Automotive Measures

Year 2005 congested north-south facilities in
the corridor are anticipated to include relatively
short sections of Riverside Drive, S. Peoria, and
S.Lewis. TSM measures such as intersection
and signalization improvements could help to
relieve congestion at these locations.

Transit Measures

Existing transit service in the corridor included
local radial routes on S. Peoria and S. Lewis and
express service utilizing Riverside Drive; no
service is provided in the corridor west of the
Arkansas River. Service improvements, over
time, could include increasing frequency onlocal
and express routes, extending local service into
Jenks, adding express service on Riverside Drive
and the Okmulgee Expressway, and exploring
opportunities for park-and-ride lots.

&

SAPULPA CORRIDOR
Automotive Measures

Expected 2005 congestion in the corridor will be
concentrated on two freeway segments, I-244
from US 75 to the Arkansas River, and I-44
from the Turner Turnpike to US 75, which are
projected to operate at LOS D. Areawide TSM
measures, such as the carpool/vanpool program,
could encourage more use of HOV modes, thus
reducing vehicular demand on these key facili-
ties. Some traffic may also be diverted from
I-244 to Southwest Boulevard, which is expected
to be uncongested, if a synchronized signal
system were installed which allowed travel alon g
the arterial with minimal stops.

Transit Measures

Local radial service is currently provided in the
Tulsa County portion of the corridor. Future
improvementscouldincludeincreasedfrequency
of local service, the provision of express service
from Sapulpa, with the development of park-
and-ride lots.

SANDS SPRINGS CORRIDOR
Automotive Measures

Year 2005 congestion in the corridor is expected
to be limited to a one mile segment of the Key-
stone Expressway between S. 65th W. Avenue
and S. 49th W. Avenue, which is forecast to op-
erate at LOS D. This limited extent of congestion
is unlikely to be suited for improvements with
TSM measures.

Transit Measures

Local radial service is currently provided in the
corridor along Charles Page Boulevard. Future
improvements could include increasing the fre-
quency of this service and providing express
service from Sand Springs utilizing the Keystone
Expressway.
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MEMORIAL/OWASSO CORRIDOR
Automotive Measures

Significant lengths of all three north-south arte-
rials in the corridor, Sheridan Road, Memorial
Drive, and Mingo Road, are projected to be
congested in 2005, with many segments operat-
ing a LOS D and worse. Facilities which are
congested along a significant length generally
can be relieved only with capacity additions,
rather than with TSM measures. However, a
more detailed examination of the causes of the
congestion may identify some intersection im-
provements such as the addition of turning lanes
or signalization improvements, such as intercon-
nection, which could relieve some of the arterial
congestion. Areawide measures might also be
beneficial, in particular carpool/vanpool match-
ing/brokerage programs combined with incen-
tives such as preferential parking for HOVs and
peak management measures, such as staggering
work hours, focused on the large employers in
the airport vicinity.

Transit Measures

At present, north-south transit service is only
provided in the southern half of the corridor, on
Memorial Drive between Admiral Place and
E. 71stStreet,and on S. Sheridan between E. 15th
Street and E. 61st Street. Future improvements
could include north-south crosstown service
spanning the length of the corridor, serving the
airport and environs and continuing north to
Owasso.
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8.0 CAPITAL AND
OPERATING COSTS

This section employs the capital and cost estima-
tion procedures outlined in Technical Memor-
andum 3.1: Capital and Operating Cost. A
summary of the unit cost estimates used is in-
cluded in Appendix B. It uses the peak load
transit volumes forecast for 2005 to determine
vehicle requirements and operating characteris-
tics. These include running and cycle times,
dwell time, peak and off peak headways, capac-
ity of vehicle to use (standard or articulated
coach), and revenue hours of service. Appendix
E presents the assumptions in developing the
daily and annual operating costs.

The capital cost estimates have been developed
for a minimum of three fixed guideway alterna-
tives for each corridor as seen in Table 34 and
Table 35. These fixed guideway alternative in-
clude high occupancy or bus-only vehicle lanes,

" lightrail transit, and automated guideway transit.

The latter includes monorails, people-mover
systems, and other automated, grade-separated
technologies. A complete description of fixed
guideway technologies is provided in Section 5:
Guideway Technology Options.

This section is intended to provide cost data
suitable for “sketch planning” work. The options
outlined are not exhaustive; combinations of
them may be made and other alignments utilized.
The estimates are based on reasonable costs from
actual cost experience across the country. This
cost estimation process has been used to provide
order of magnitude costs and to illuminate quan-
tifiable differences among various transit invest-
ment options.

The remainder of this section is organized by

- potential transit corridor. It begins with a de-

scription of Tulsa’s CBD and presents the
subsequent corridor information in a clockwise
rotation, beginning with the Downtown/Airport
Corridor and ending with a discussion of the
Memorial/Owasso Corridor.

CENTRAL BUSINESS DISTRICT

The Tulsa CBD is common to all of the corridors,
except the Memorial/Owasso Corridor. How-
ever the corridors access the Tulsa CBD using
different approaches. The Downtown/Airport,
Lynn Lane, Broken Arrow, and Broken Arrow/
Memorial corridors access the Tulsa CBD from
the northeast; the Jenks/Riverside and Sapulpa
corridors enter the Tulsa CBD from the south-
west; and the Sand Springs Corridor enters the
Tulsa CBD from the west. The different direc-
tions from which the corridors enter the Tulsa
CBD only affect the costs for the light rail and
automated guideway transit alternatives and not
theexpress bus (HOV) alternative. The operatin g
assumption for the express bus alternative is that
the surface streets would continue to provide
downtown, local bus circulation. The necessary
capital improvements for the HOV alternatives
would be limited to signalization.

The light rail transit (LRT) alternative in the
CBD for the corridors entering Tulsa from the
northeast (Downtown/Airport, Lynn Lane,
Broken Arrow, and Broken Arrow/Memorial)
assumes a 2.44 mile single track, embedded in
city streets, and constructed on public rights-of-
way (R/W). The single loop would have eight
passenger stops at street level.

The automated guideway transit (AGT) alterna-
tive for these corridors entering from the north-
east would also be a 2.44 mile loop, but would be
completely grade-separated. The station and
column footprints are assumed to use public R/W
and there would be four aerial stations.

The LRT alternative in the Tulsa CBD for the
Jenks/Riverside and Sapulpa corridors which
enter the Tulsa CBD from the southwest assumes
a2.73 mile single track, embedded in city streets,
and constructed on public R/W. This single loop
would have seven passenger stops at street level.
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The AGT alternative for these corridors enterin g
from the southwest would also be a 2.73 mile
loop constructed at-grade in the railroad R/W and
grade separated on city streets.

The Sand Springs Corridor enters the Tulsa
CBD from the west. The LRT alternative for
this corridor assumes a 2.64 mile embedded,
single track loop constructed on public R/W with
seven passenger stations.

The AGT alternative for the Sand Springs Corri-
dor would also be a 2.64 mile loop consisting of
both at-grade and grade separated sections. There
would be two at-grade passenger stations and
three aerial stations.

Table 36 summarizes the capital cost estimates
for these alternatives, excluding vehicle costs.
These costs are included in the cost estimates
provided for the seven corridors which include
the core area (all the corridors except the Memo-
rial/Owasso Corridor).

Table 36

Central Business District

Cost
($ Millions)
HOV 12
LRT 1 7.94
LRT2 9.72
LRT 3 9.27
AGT1 57.65
AGT2 62.87
AGT3 60.84
Note:

LRT I/AGT 1 — Downtown/Airport, Lynn
Lane, Broken Arrow, and

v Broken Arrow/Memorial
: Corridors
LRT 2/AGT 2 — Jenks/Riverside and Sapulpa
Corridors

LRT 3/AGT 3 — Sand Springs Corridor

DOWNTOWN/AIRPORT CORRIDOR

The alternatives for the Downtown/Airport
Corridor include two high occupancy vehicle
(HOV) lanes, one LRT development, and one
AGT alternative. They cover approximately 19
miles of fixed guideway development.

The first HOV alternative utilizes both hi ghways
and arterials, requires a terminal park-and-ride,
and four suburban lots. Fourteen standard coach
buses would be required for service. The second
HOV would operate on highways, arterials, and
railroad R/W. It would require a total of five
park-and-ride lots.

The LRT alternative would use arterial and rail-
road R/W. It would have a terminal, four subur-
ban park-and-ride lots, and nine passenger
stations (excluding the Tulsa CBD). It would
require approximately eleven train cars.

The AGT alternative would have two aerial and
two at-grade passenger stations and a total of
three park-and-ride lots. Approximately 11
vehicles would be required for operations and
spares.

Table 37 shows the capital and the daily operat-

ing and maintenance costs.
Table 37
Downtown/Airport Corridor
Capital Costs O & M Costs
($ Millions) ($ Thousands)
HOV 1 53.1 5.9
HOV 2 112.6 59
LRT 202.7 11.3
AGT 588.3 8.5

Source: Parsons Brinckerhoff, 1988.
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LYNN LANE CORRIDOR

The Lynn Lane Corridor includes five transit op-
tions: three HOV lane treatments, one LRT op-
tion, and one AGT development. They cover
about 19 miles of fixed guideway development.

The first HOV would utilize highways and arte-
rial streets. It would have one terminal, two
suburban park-and-ride lots, and would require
approximately 14 articulated buses.

The second HOV would utilize arterial streets,
the Broken Arrow Expressway, and the Mis-
souri-Kansas-Texas (MKT) railroad R/W. It
would have one terminal and four suburban park-
and-ride lots. Vehicle requirements are the same
as HOV 1.

The third HOV would also use arterial streets,
freeways, and the MKT railroad R/W, but would
only have one terminal and three suburban park-
and-ride lots. The vehicle requirements are the
same as HOV 1.

The LRT alternative would operate on arterial
streets and the MK T railroad R/W. It would have
nine passenger stations, one terminal, and three
suburban park-and-ride lots. It would require
about 12 coaches for operations and service. °

The AGT alternative would also operate on arte-
rial streets and the MKT railroad R/W, have one
terminal, two suburban park-and-ride lots, plus
seven passenger stations. It, too, would require
approximately 12 vehicles for operations and
service.

Table 38 summarizes the capital and operating
and maintenance costs.

Table 38
Lynn Lane Corridor

Capital Costs O & M Costs

($ Millions) (3 Thousands)
HOV 1 38.3 5.9
HOV 2 74.3 59
HOV 3 64.2 5.9
LRT 128.2 11.3
AGT 417.3 8.5

Source: Parsons Brinckerhoff, 1988.

BROKEN ARROW CORRIDOR

The alternatives considered for the approximately
16 mile Broken Arrow Corridor include two
HOY lane alternatives, one LRT alternative, and
one AGT option.

The first HOV alternative would use existing
freeway R/W along the Broken Arrow Express-
way, plus the MKT railroad R/W. It would re-
quire approximately 20 articulated buses for op-
erations and have three passenger stations.

The second HOV alternative would operate
exclusively on the MKT railroad R/W. It would
provide stations, park-and-ride lots, and vehicles
similar to those in HOV 1.

The LRT alternative would also operate on the
MKT railroad R/W. There would be four subur-
ban park-and-ride lots, one terminal, and nine
passenger stations. It would require about eight
vehicles for operations and service.

The AGT alternative is similar to the LRT and
would require the same number of vehicles.
Also, one terminal and three suburban park-and-
ride lots would be required.
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Table 39 summarizes the capital and the daily
operating and maintenance costs.

Table 39

Broken Arrow Corridor

Capital Costs O & M Costs

(§ Millions)  ($ Thousands)
HOV 1 58.7 6.4
HOV 2 174.3 6.4
LRT 231.9 9.7
AGT 285.5 7.3

The AGT alternative would have features similar
to the LRT alternative. It would require approxi-
mately 15 transit vehicles.

Table 40 summarizes the costs for these alterna-
tives:

Table 40

Broken Arrow/Memorial Corridor

Source: Parsons Brinckerhoff, 1988.

BROKEN ARROW/MEMORIAL
CORRIDOR

The approximately 14 mile transit alternatives
considered for the Broken Arrow/Memorial
Corridor are two HOV lanes, one LRT option,
and one AGT alternative.

The first HOV alternative would use S. Memo-
rial, S. Sheridan, E. 51st Street, the Broken Ar-
row Expressway, and the MKT railroad R/W.
Approximately 16 articulated buses, one termi-
nal, and four suburban park-and-ride lots would
be required.

The second HOV alternative would use §.
Memorial, E. 51st Street, S. Sheridan, and the
MKT railroad R/W. It would provide similar
park-and-ride lots, stations, and vehicles to those
in HOV 1.

The LRT alternative would also use S. Memorial,
E. 51st Street, S. Sheridan, and the MKT railroad
+ R/W. It would have five park-and-ride Iots and
nine passenger stations. Eighteen LRT vehicles
would be required for operations and service.

Capital Costs O & M Costs

($ Millions)  ($ Thousands)
HOV 1 61.7 5.2
HOV 2 96.3 5.2
LRT 163.7 9.0
AGT 353.6 6.3

Source: Parsons Brinckerhoff, 1988.

JENKS/RIVERSIDE CORRIDOR

Three fixed guideway alternatives were consid-
ered for the Jenks/Riverside Corridor. These in-
clude one HOV lane, one LRT option, and one
AGT alternative. These transitways would be
approximately 12 miles long.

The HOV alternative would use arterial streets:
S. Lewis, E. 61st Street, and Riverside Drive. It
would have one terminal and one suburban park-
and-ride lot, and require approximately 11 buses.

The LRT alternative would utilize S. Lewis,
E. 51st Street, S. Peoria, and E. 11th Street. It
would have 13 passenger stations and about 18
transit vehicles.

The AGT alternative would use S. Lewis, I-44,
S. Peoria, E. 31st Street, Riverside Drive, and
the Burlington Northern railroad R/W. It would
have six passenger stations and require 18
vehicles.

Table 41 summarizes the cost estimates for these
alternatives.

Parsons

Brinckerhoff 108

i i ' ; B ‘

o~ - PR e, Aty
; ! ! C
i i i




[N fremcin p— pe——
! . 1 ) L ;- ;

Table 41 fi Table 42
! .
Jenks/Riverside Corridor Sapulpa Corridor

Capital Costs |+ O &M Costs Capital Costs O & M Costs

($ Millions)  ‘ ($ Thousands) ($ Millions)  ($ Thousands)
HOV 37.1 1 4.2 HOV 32.2 4.9
LRT 1004 7.7 LRT 118.1 8.4
AGT 436.0 54 AGT 261.4 6.3

Source: Parsons Brincker;;off, 1988.

SAPULPA CORRIDOR

The alternatives for the approximately 14 mile
Sapulpa Corridor include one HOV option, one
LRT option, and one AGT option.

The HOV alternative would utilize the existing
rights-of-way on SH 66 and I-44. It would have
two park-and-ride lots and require about 14 buses
for service. "

The LRT alternative would operate on the Burling-
ton Northern railroad R/W and Tulsa-Sapulpa-
Union (TSU) railroad R/W. It would have two
park-and-ride lots, four passenger stations, and
require ten vehicles for service.

The AGT alternative would have the same ali gn-
ment, number of park-apd-ride lots, stations,
and vehicles as the LRT alternative.

Table 42 summarizes the cost estimates for these
alternatives.

Source: Parsons Brinckerhoff, 1988.

SAND SPRINGS CORRIDOR

The approximately ten mile Sand Springs Corri-
dor has three alternatives developed: HOV lane,
LRT, and AGT. The HOV alternative would use
the Keystone Expressway and provide two park-
and-ride lots and one passenger station. It would
require approximately eight articulated buses.

The LRT option would operate exclusively on
the MKT railroad R/W. It would provide four
park-and-ride lots and six passenger stations. It
would need about 18 vehicles for service.

The AGT alternative would provide the same
number of park-and-ride lots and passenger
stations as the LRT. It would require approxi-
mately 15 vehicles for service.

Table 43 provides a summary of the cost esti-
mates for the three-options.
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Table 43

Sand Springs Corridor

Table 44

Memorial/Owasso Corridor
Capital Costs O & M Costs Capital Costs O & M Costs
($ Millions)  ($ Thousands) ($ Millions)  ($ Thousands)
HOV 21.8 3.2 HOV 80.6 7.0
LRT 146.9 6.3 LRT 163.9 13.7
AGT 201.8 4.4 AGT 582.5 9.6

‘Source: Parsons Brinckerhoff, 1988.

MEMORIAL/OWASSO CORRIDOR

The fixed guideway transit alternatives consid-
ered for the approximately 22 mile corridor
include an HOV lane, LRT, and AGT. The
Memorial/Owasso Corridor would operate as a
crosstown service; it is the only corridor which
excludes the Tulsa CBD.

The HOV facility would operate on the Mingo
Valley Expressway, E. 46th StreetN., N. Mingo,
E. Pine, S. Memorial, I-244, S. Sheridan, E. 51st
Street, and E. 71st Street. It would have one ter-
minal and nine suburban park-and-ride lots. It
would need approximately 17 buses.

The LRT alternative would use the Atchison,
Topeka and Santa Fe railroad R/W, N. Mingo,
E. Pine, S. Memorial, and E. 71st Street. It
would have two terminals and five suburban
park-and-ride lots. It would need approximately
18 vehicles for operations.

The AGT alternative would utilize the same
alignment and have the same number of park-
and-ride lots and stations as the LRT. It would
require about 15 vehicles.

Table 44 shows the capital and the daily operat-
ing and maintenance costs.

Source: Parsons Brinckerhoff, 1988.

SUMMARY OF CAPITAL COSTS

The corridor-specific cost estimates provide a
range of investment decisions. Table 45 presents
the capital costs, including civil works, right-of-
way, and vehicle costs for the eight corridors.
Generally, the HOV treatments would offer the
lowest cost fixed guideway service. More exclu-
sive HOV lanes on railroad operations are quite
similar in cost to the LRT alternatives, while the
fully grade-separated AGT would be the more
expensive transit development alternative.

ANNUALIZED CAPITAL COSTS

Inorderto conduct the UMTA cost-effectiveness
analysis procedure, the capital costs, expressed
in 1988 dollars, are translated into equivalent
uniform annual capital costs. These annualized
capital costs reflect assumptions about the eco-
nomic life of the capital components in each
alternative and the cost of capital (i.e., the dis-
count rate). Uniform annual capital costs are
combined with annual operating and mainte-
nance (O&M) expenses, and then compared to
the benefits of each alternative. These are meas-
ured by additional transit patrons and the value of
the travel time savings for these patrons. One
usesthis toarrive atacost-effectiveness index for
each alternative in each corridor.
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Table 45

Corridor Capital Costs
Tulsa Urban Area Costs (1)
($ Millions)
Approximate Back-
Length ground
Corridor (inMiles) TSM Bus HOV1 HOV2 HOV3 LRT1 AGT

Downtown/ 19.23 3.7 35 53.1 112.6 — 202.7 588.3
Airport(2) .
Lynn Lane(2) 19.23 7.1 6.8 38.3 743 64.2 128.2 4173
Broken Arrow(2) 16.48 7.5 7.2 58.7 1743 — 2319 2855
Broken Arrow/ 14.23 8 7.6 61.7 96.3 — 163.7 353.6
Memorial(2)
Jenks/Riverside(3) 12.23 , 10 9.5 37.1 —_ — 100.4 436
Sapulpa(3) 14.23 323 7.5 7.2 — —_ 184.1 2614
Sand Springs(4) 9.98 2 1.9 21.8 — —_ 1469 201.8
Memorial/Owasso  21.73 4.1 39 80.6 — — 163.9 582.5

(1) Excludes annual operations and maintenance costs. _
Includes costs for civil works, vehicles, and rights-of-way.

(2) LRT and AGT include a 2.44 mile, single track loop.
(3) LRT and AGT include a 2.73 mile, single track loop.

(4) LRT and AGT include a 2.64 mile, single track loop.
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Following the UMTA guidance on the economic
lives of the capital components and the federal
Office of Management and Budget (OMB) rec-
ommended discountrate of ten percent, Table 46
presents the annualization factors applied to the
components of the capital costs used in this
analysis. Table 47 shows the results of changing
the costs into annual figures.

OPERATING AND MAlNTENANCE COST
- ESTIMATES

Transit

One of the largest components of annual transit
costs is the annual transit O&M costs. With
transit being so labor intensive, the annual costs
to operate and maintain a transit system are
significant. The model runs were analyzed and
current fixed guideway O&M costs studied to
calculate the daily O&M costs. Table 48 shows
the daily and annualized transit O&M costs used
in this analysis. This table also shows the esti-
mated annual linked transit riders for the transit
alternatives under consideration.
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. Useful Life Annualization
Item (Years) Factors
Right-of Way 100 .10001
- Structures (Guideway) 30 .10608
- System Elements 30 .10608
{‘ Yard and Shops 30 .10608
Stations 30 .10608
Park-and-Ride 30 .10608
L: Maintenance Facilities 30 .10608
- At-Grade Busway 20 11746
) Traffic Signals 10 16275
l‘ Station Stops 5 26380
- Vehicles )
) Buses 12 .14676
Light Rail Transit 25 11017
Automated Guideway Transit 20 11746
Planning, Engineering, Management Allocate
Contingencies and Procurement Item-Specific

Factors for UMTA Annualization Analysis !

Table 46

1 Table 47 summarizes the annualized equivalent capital costs in 1988 dollars for each alternative
in the eight travel corridors in the Tulsa urban area.

13
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9.0 COST-
EFFECTIVENESS

UMTA COST-EFFECTIVENESS INDICES
Introduction

In system planning, UMTA requires that a cost-
effectiveness measure be developed. This cost-
effectiveness measure reflects current UMTA
guidance on evaluation of major new transit
investments which contains a means for compar-
ing the total costs of each alternative to its bene-
fits. The methods for determining the cost-
effectiveness measures are based on the formula
describedin “A Detailed Description of UMTA’s
System for Rating Proposed Major Transit
Investments,” published by UMTA on May 18,
1984. The output is a fixed guideway alterna-
tive’s cost-per-new-passenger-attracted relative
to the “Best Bus” or the UMTA-defined TSM
alternative. This cost-per-new-passenger index
is compared by UMTA to threshold levels for
advancing projects into various planning and
design phases.

Itisimportant to remember that these are prelimi-
nary cost-effectiveness measures useful for dis-
tinguishing among potential transit investments
in the potential transit corridors. These measures
also serve as an indication of whether any of the
alternative fixed guideway options in any of the
eight corridors may be considered cost-effective
and meet standards established by UMTA in its
capital investment policy (“A Detailed Descrip-
tionof UMTA’s System for Rating Major Transit
Investment,” May 18, 1984). Refined cost-
effectiveness measures will be developed in
subsequent study phases.

The general methodology of this preliminary
cost-effectiveness analysis translates the capital
costs of the alternatives into equivalent uniform
annual costs over the time frame of the analysis.
These uniform annual capital costs reflect

assumptions about the economic life of the
transit capital components in each alternative
and the cost of capital (i.e., the discount rate).
The uniform annual capital costs are combined
with annual O&M expenses, and then compared
to the benefits of each alternative. These are used
to arrive at a cost-effectiveness index for each
alternative in each corridor. The benefits to the
transit alternatives are measured by the addi-
tional transit patronage attracted to the fixed
guideway system and the value of travel time
savings for the “existing” transit patrons riding
buses. The “existing” transit patrons are the
forecasted users for the “Best Bus” alternative
who would then have the choice to ride the more
capital intensive alternatives, and thus save time
and money. The equivalent annual capital costs
and the annual O&M costs were presented in
Section 8.0: Capital and Operating Costs.

UMTA will generally approve a local area’s
request to enter into the second phase, alterna-
tives analysis/draft environmental impact state-
ment (AA/DEIS), of the transit development
process once the results of system planning dem-
onstrate that there is a reasonable possibility one
or more of the fixed guideway alternatives pro-
posed for study can be shown to be cost-effec-
tive. UMTA uses two “threshold criteria” to
guide their determination. These criteria are:
that the priority corridor should currently have at
least 15,000 daily transit riders; and, that fixed
guideway alternatives in the corridor should have
a total cost of no more than $10 per new transit
system rider when compared to the best non-
guideway option that can be developed. This
latter criteria is termed the “cost-effectiveness
index”,

It should be made clear that the UMTA threshold
values use a 1984 cost basis for capital and O&M
costs and travel time values. The analysis being
done in this study uses 1988 costs for capital,
1988 costs for O&M costs, and the UMTA
recommended 1984 values for the travel time
savings. These travel time savings values are
established by UMTA for use across the United
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States. UMTA has assigned the value of an hour
of work (work ttips) at $4 per hour and the value
of non-work time (for non-work trips) of $2 per
hour. These were established between 1982 and
1984 and have not been revised to reflect cost of
living increases or inflation. Thus while it is
recognized that the 1984 values of time under-
state the effectiveness of each alternative, it is
necessary to use the 1984 dollar values in orderto
meet federal requirements. The cost-effective-
ness indices are presented for the forecast year of
2005. This is the same forecast year as the
regionally adopted long-range transportation plan.

Calculation of the UMTA Cost-Effective-
ness Indices

The indices used in this analysis measure the
additional cost of the proposed transit investment
alternatives in each corridor compared to the cost
of the “Best Bus” alternative per additional rider
above the number of riders expected under the
“Best Bus” alternative. In order to reflect the
benefits of reduced travel time resultin g fromthe
HOV,LRT,and AGT projects, the value of travel
time savings for existing “Best Bus” riders is also
included in the formula.

One set of indices is calculated for each corridor
which measures the total cost-effectiveness of
the alternatives. Thus, for each corridor a set of
indices has been calculated. The formula for the
indices is shown below:

ANALYSIS OF ALTERNATIVES

The cost-effectiveness measure, as previously
described, was calculated for each of the alterna-
tives in the corridor for 2005. Table 49 presents
the results of the calculation of the indices. Itis
important to note that the patronage forecasting
has been made utilizing a “generic” fixed guide-
way alternative operating at an average speed of
24 mph. Thus, the travel time savings accruing
to existing riders and new riders attracted are not
mode-specific in this phase of the study. In the
second study phase, the differences among the
fixed guideway technologies will be modeled
and the cost-effectiveness indices refined. The
purpose of this analysis is to determine whether
any of the fixed guideway alternatives could be
cost-effective and to distinguish among the rela-
tive cost-effectiveness of the alternatives.

Itis clear from the data presented that the alterna-
tives that use the existing R/W alignments have
the lowest indices and, therefore, rank higher on
this cost-effectiveness measure. It is also clear
from this analysis that the HOVs operating on
railroad R/W (not publicly-owned) are compa-
rable to the LRT alternatives. The AGT alterna-
tives are the most expensive improvements per
new rider attracted to the system because of the

completely grade-separated design and opera-
tion.

Total Cost-Effectiveness Index = ASCAP+QO&M-STT

A Riders
Where:
the A’s represent changes in costs and benefits compared to the “Best Bus” Alternative (TSM),
and,
$CAP = Equivalent annual capital costs
$O&M =  Annual operating and maintenance costs
$TT. = Value of travel time savings for existing riders carried on the “Best Bus”
Alternative; and,
Riders = Annual transit ridership measured in “linked” trips.
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Table 49

Preliminary UMTA Cost-Effectiveness Measures

Total Cost Effectiveness Index (CEI)
($/New Rider)

Corridor HOV1 HOV2 HOV3 LRT AGT
Downtown/Airport $6.34 $12.61 - $17.22 $57.20
Lynn Lane $18.75 $32.77 $28.87 $57.75 $157.86
Broken Arrow $6.78 $18.02 - $23.31 - $28.01
Broken Arrow/Memorial $12.66 $19.45 - $30.48 $65.86
Jenks/Riverside $23.73 - - $48.83 $228.50
Sapulpa $12.81 - - $60.28 $81.75
Sand Springs $36.39 - - $194.38 $251.62
Memorial/OWasso $11.98 - - $23.00 $70.37

Source: Parsons Brinckerhoff, 1989.
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10.0 POTENTIAL
ENVIRONMENTAL
ISSUES

The purpose of this section is to inventory and
document the environmental factors (natural and
built) in the potential fixed guideway transit
corridors. A description of these corridors is
provided in Section 4.0: Potential Regional
Corridors.

The following twelve elements were inventoried
and are included in this section:
* Archaeological Sites

* Floodplains
* Hazardous Waste Sites
* Indian Lands

* National Register Historic Sites

* Noise Sensitive Land Uses

* Parks, Recreation Lands, and Wildlife
Refuges

* Prime and Unique Farmlands

* Superfund Sites

* - Threatened and Endangered Species

*  Wetlands

Archaeological sites are areas where the material
remains (i.e., fossil relics, artifacts, and monu-
ments) of past human life and activities have
been discovered. These sites are regulated at the
national level by the Advisory Council on His-
toric Preservation and are administered at the
state level by the State Historic Preservation
Officer (SHPO). The Governor appoints the
Oklahoma Historical Society’s Executive Direc-
tor as the SHPO.

Floodplains, areas that may be submerged by
floodwaters, are divided into two categories: one
hundred year and five hundred year floodplains.
They are regulated at the national level by the

Federal Emergency Management Agency. At
the State level, the Oklahoma Water Resources

Board regulates water quality, but does not have
jurisdiction over floodplains. '

Hazardous waste sites are investigated by the
Environmental Protection Agency (EPA) for
inclusion in the Superfund Program. These sites
fall under jurisdiction of the Resource Conserva-
tion and Recovery Act and the Comprehensive
Environmental Response, Compensation, and
Liability Act. The State liaisons are the Okla-
homa State Department of Health and the
Oklahoma Water Resources Board. .

Indian lands are lands under the jurisdiction or
control of an Indian tribe. These lands are re-
stricted from being developed and are exempt
from taxation or actions of eminent domain by
any city, county, state or federal governmental
body. In the Tulsa metropolitan area, these lands:
are administered and recorded by the Muskogee
Office of the Bureau of Indian Affairs.

National Register Historic Sites are those dis-
tricts, sites, buildings, structures, or objects in-
cluded in or eligible for inclusion in the National
Register. The Advisory Council on Historic
Preservation regulates these sites nationally. The
SHPO administers this program in the state and
the data in this report was obtained from the
Oklahoma Historical Society.

The identification of noise sensitive land uses
consists of establishing the location of churches,
schools, libraries, and hospitals, or other land
uses particularly sensitive to noise. In future
phases of project development, existing noise
levels would be measured and forecast levels of
noise developed using computer models. Miti ga-
tion measures to offset possible noise generated
may be considered in further studies.

The identification of parks, recreation lands, and
wildlife refuges includes these types of areas as
well as some miscellaneous public open spaces
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such as golf courses and some of the larger
cemeteries where they were included in the maps
of the area. Parks, recreation lands, and wildlife
refuges are protected by the U.S. Departments of
Interior, Agriculture, and Housing and Urban
Development, plus the Oklahoma Department of
Tourism and the State Liaison Office on Recrea-
tion Lands. Encroachment of a project on these
types of lands may require more detailed analy-
ses and further documentation.

The analysis of prime and unique farmlands
includes the identification of soil types that have
been determined by the U.S. Soil Conservation
Service to be prime farmlands. There are no soils
considered unique farmlands in the study area.
Identification of prime agricultural soils have
been made on two levels: those areas with all
prime farmland and those areas with prime agri-
cultural soil mixed with soil that is not considered
prime. The U.S. Department of Agriculture
administers this program at the national level.
There are no state agencies with jurisdiction over
the farmlands.

The identification of slopes over nine percent
(9%) is important because certain transit tech-
nologies are not capable of operating at slopes
exceeding 9%, or require alternative routing or
special construction techniques.

Superfund sites are toxic waste areas designated
by the EPA to be permanently detoxified using
advanced treatment technology. These sites are
covered by the Comprehensive Environmental
Response, Compensation, and Liability Act. The
State liaisons are the Oklahoma Water Resources
Board and the Oklahoma State Department of
Health. :

The threatened or endangered species (flora and
fauna) that may be seen in the Tulsa metropolitan
area are dominated by a number of species of
! migrﬁting birds. There is one species of resident
bird whose historic range once included the parts
of Creek and Tulsa counties but now only occurs
in four western counties of the State. This is the

Black-Capped Vireo (Vireo atricapillus). This
bird lives in early successional brushy areas and
has not adapted well to changes in the land from
urbanization and farming. The migratory birds
are dominated by the Interior Least Tern (Sterna
antillarum), the Piping Plover (Charadrius mel-
odus), and Bald Eagle (Haliaeetus leucocephaus)
which winter in Creek, Tulsa, and many of the
surrounding counties in eastern Oklahoma. There
also may be rare sitings of the American Pere-
grine Falcon (Falco peregrinas anatum) and the
Arctic Peregrine Falcon (Falco peregrinus tun-
drius), both of which are known to migrate through
this section of Oklahoma. The highest probabil-
ity of sighting one of these migrating birds is
along the rivers, lakes, and wetlands in the area.
The protection of these species is the responsibil-
ity of the U.S. Fish and Wildlife Service at the
national level and both the Oklahoma Depart-
ment of Agriculture and the Department of Wild-
life Conservation on the state level.

Wetlands, as defined in 33 Code of Federal
Regulations (CFR) 328.3(b), are those areas that
are inundated or saturated by surface or ground
water at a frequency and duration sufficient to
support, and under normal circumstances do
support, a prevalence of vegetation typically
adapted for life in saturated soil conditions. The
documentation of wetland ecosystems includes
two general types of wetland ecosystems. These
are palustrine wetlands which include marshes,
bogs, swamps, and other shallow water wetland
types with varied and often emergent ve getation;
and lacustrine wetlands which are lakes of over
6.6 feetin depth. The U.S. Corps of Engineers is
responsible for regulating the nation’s wetlands

The remainder of this section is organized by
potential transit corridor and presents a brief
description of only those environmental factors
found within each corridor. The locations of
these known environmental factors are displayed
onmaps in Technical Memorandum 12.0: Poten-
tial Environmental Issues. The following de-
scriptions are of a general nature and reflect the
reporting of secondary information sources only.
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No on-site inventory has been performed for this
stage of study. The information presented will
provide data required for use in evaluating and
ranking the potential travel corridors. If any of
these corridors are brought forth into a second
study phase, additional environmental invento-
ries and descriptions will be made. A tabular
comparison of the environmental factors within
each potential transit corridor is at the end of this
section.

CENTRAL BUSINESS DISTRICT
Hazardous Waste Sites

There are three known hazardous waste sites in
the Tulsa CBD which have been studied by the
EPA forinclusion in the Superfund program. All
three of the sites have been determined by the
EPA torequire no further action. Two of the sites
are along the northern edge of the corridor, north
of Burlington Northern Railroad tracks and south
of I-244. One is located at S. Cheyenne and the
other at approximately S. Frankfort. The third
site is in Tulsa’s downtown at the intersection of
E. 5th Street and S. Boston.

National Register Historic Sites

The Tulsa CBD contains 18 sites that are in-
cluded in the National Register of Historic
Places. These sites are centered around the
intersection of E. 5th Street and S. Boston, and
are spread as far south as the intersection of
E. 13th Street and S. Boston and as far north as
the intersection of S. Boulder and Brady Street.

Noise Sensitive Land Uses

Noise sensitive land uses in the Tulsa CBD are
located west of S. Detroit. Most of these are
located between S. Detroit on the east, S. Chey-
enne on the west, E. 4th Street on the north, and
E. 13th Street on the south.

Parks, Recreation Lands and Wildlife
Refuges

There are two small city parks in Tulsa's CBD.
They are Gunboat North and Gunboat South
located off of S. Frankfort between E. 11th
Street S. and E. 13th Street. There are no known
wildlife refuges in the corridor.

DOWNTOWN/AIRPORT CORRIDOR
Floodplains

The floodplains in the Downtown/Airport Corri-
dor follow the creekbeds of the small streams that
drain the area. They are mostly 100 year
floodplains with some 500 year floodplains alon g
the edges of the one hundred year floodplains.
There is a broad area of the one hundred year
floodplain of Mingo Creek, nearly one-half mile
wide, that is located north of the intersection of
E. Pine and N. Mingo

i-lazardous Waste Sites

The EPA has studied 12 hazardous waste sites in
the Downtown/Airport Corridor for inclusion in
the Superfund program. Three of the sites are
currently under study. Two of these sites are on
U.S. Government property at Tulsa International
Airport, and the third is southeast of the intersec-
tion of N. Yale and E. 36th Street N. The EPA
has determined that the remaining nine sites
require no further study. These sites are either on
the airport grounds or within one-half mile of the
railroad lines that- travel through the corridor
(Burlington Northern Railroad and Atchison
Topeka and Santa Fe Railroad).

Indian Lands

There are two parcels of Indian lands in the
Downtown/Airport Corridor. One is southeast of
the intersection of the Cherokee Expressway and
E. Pine. The other is on the border of the corridor
south of E. Pine between N. 89th E. Avenue and
N. Mingo.
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Noise Sensitive Land Uses

The noise sensitive land uses in the Downtown/
Airport Corridor occur to the west of N. Sheridan

. with the highest concentration occurring west of
N. Lewis.

Parks, Recreation Lands and Wildlife
Refuges

There are 13 city parks in the Downtown/Airport
Corridor. Those within the corridor are evenly
distributed west of N. Yale with one, Mohawk
Park, on the northern border of the corridor
between N. Yale and N. Memorial. Included
within Mohawk Park is the Oxley Nature Center
and the Tulsa Zoo.

Prime and Unique Farmlands

‘The Downtown/Airport Corridor has areas of
mixed prime farmland. They are located to the
north of E. Apache and extend from the western
boundary of the corridor to Tulsa International
Airport and then onto the airport grounds be-
tween the runways. These lands appear to be out
of agricultural production.

Slopes Over 9%

There is one area with slopes greater than 9
percent in gradient in the Downtown/Airport
Corridor. It is along N. Cincinnati between
E. Haskell and E. Jasper and extends approxi-
mately one-quarter mile to the east and the to
west beyond the corridor boundary.

Wetlands

There are three groups of palustrine wetland sites
in the Downtown/Airport Corridor. Each site is
less than ten acres, but combined, they appear
larger. The first of these groups is located south-
west of intersection of E. 36th Street N. and N.
" Yale. The second is to the south in the unincorpo-
rated property along Dawson Road west of
N. Yale, and the third is east of the Cherokee
Expressway between E. Apache and E. 36th
Street N.

LYNN LANE CORRIDOR
Archaeological Sites

Three archaeological sites in the Lynn Lane
Corridor are recorded in the Oklahoma Archaeo-
logical Survey. One site is an early 20th century
cemetery located along Mingo Creek north of the
I-44 intersection. Of the other two sites, one is
located northwest of the intersection of E. 21st
Street and S. 145th E. Avenue, and the other is
one-quarter mile north of E. 21st Street along
S.134th E. Avenue.

Floodplains

The majority of the floodplains in the Lynn Lane
Corridor are centered around the Mingo Creek
drainage basin. Mingo Creek parallels S. Mingo
on the west, crosses to the east and returns west
for a short distance. Its floodplain is approxi-
mately one-half mile wide and is mostly of 100
year frequency. There are some sections of 500
year floodplain along its edges. In addition to the
main floodplain, there are fingers of 100 year
floodplain along the feeder creeks of Min g0
Creek that extend to the east and west of the main

floodplain. There is also a fingerlike floodplain

entering from the eastern boundary, south of
E. 11th Street , and extending westward into the
corridor for over one mile.

Hazardous Waste Sites

The EPA has studied four hazardous waste sites
in the Lynn Lane Corridor for inclusion in the
Superfund program, and has determined that
none of the sites require further action. Two of
the sites are located in close proximity of I-44
where it crosses E. 21st Street. The other two are
to the west, one at the intersection of E. 12th
Street and S. Lakewood, and the other off of
S. Wheeling north of E. 10th Street.
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Indian Lands

The only parcel of restricted Indian land in the
Lynn Lane Corridor is located on the north side
of Admiral Place, one block west of its intersec-
tion with N, Yale. '

National Register Historic Sites

Tracy Park Historic District, located south of
E. 11th Street between S. Peoria and the Chero-
kee Expressway, is the only site in the LynnLane
Corridor included in the National Register of
Historic Places.

Noise Sensitive Land Uses

Noise sensitive land uses are spread throughout
the Lynn Lane Corridor. Their density becomes
progressively lower from west to east, with only
one site located east of S. 145th E. Avenue.

Parks, Recreation Lands and Wildlifé
Refuges

Thereare 11 city parks and recreation lands in the
Lynn Lane Corridor. They are evenly interspersed
through the western two-thirds of the site with
only one site located east of S. 129th E. Avenue.
This one park site is south of E.21st Street
between S. 161st E. Avenue and S. 177th E.
Avenue. '

Prime and Unique Farmlands

There is mixed prime and non-prime farmland in
the Lynn Lane Corridor between S. 89th E. Ave-
nue and S. 161st E. Avenue. This area appears to
be developed. There is alsoa smaller area extend-
ing from the northern border of the corridor east
of S. 177th E. Avenue to the southern border of
the corridor east of Lynn Lane Lake. .

Slopes Over 9%

Slopes exceed 9 percent in three areas of the
Lynn Lane Corridor. Two of these are justeastof
S. 161st E. Avenue. The other is located east of
theintersection of E. 11th Streetand S. Sheridan.

Wetlands

There are nine palustrine wetlands located in the
eastern one half of the Lynn Lane Corridor. Two
of the areas are along Mingo Creek and comprise
the largest wetlands in the corridor. The others
are east of S. 129th E. Avenue and are evenly
spread throughout this area. Lynn Lane Lake is
the only lacustrine wetland in the area. It is
located south of E. 21st Streetand eastof S. 177th
E. Avenue. This is the only known lacustrine
wetland in any of the Tulsa study corridors.

BROKEN ARROW CORRIDOR
Archaeological Sites

There is one archaeological site in the Broken
Arrow Corridor. Itis located on the southern bor-
der of the corridor on the south side of E. 131st
Street at Meadowood Drive in Broken Arrow.

Floodplains

There are many finger-shaped floodplains ex-
tending into the Broken Arrow Corridor, south-
eastof I-44. They are mostly 100 yearfloodplains.
The largest pattern of them is part of the Mingo
Creek drainage basin.

Hazardous Waste Sites

The EPA has studied three hazardous waste sites
in the Broken Arrow Corridor and three on the
border of the corridor for inclusion in the Super-
fund program. The EPA has determined that
none of these sites require further action. One of
the border sites is on the northern border near
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S. Utica. There are three sites near the intersec-
tion of I-44 and the Broken Arrow Expressway,
one is on the southern border of the corridor. One
site is along the Broken Arrow Expressway west
of S. 145th E. Avenue. The sixth site, whichis on
the border of the corridor, includes two square
miles east of S. 177th E. Avenue between E.
101st Street and E. 121st Street in Broken
Arrow.

Indian Lands

In the Broken Arrow Corridor there are nine par-
cels of restricted Indian lands. One of the sites is
located northwest of the intersection of E. 51st
Street and S. Mingo. Another site is southeast of
the intersection of E. 91st Street and S. 177th
East Avenue. The remaining sites are grouped in
the southern most seven square miles of the
corridor, south of E. 101st Street in Broken
Arrow.

National Register Historic Sites

There are three districts and two buildings within
the Broken Arrow Corridor included on the
National Register of Historic Places. The three
historic districts, the Gillette Historic District,
the Maple Ridge Historic District, and the Tracy
Park Historic District, are all located northwest
of the intersection of E. 21st Streetand S. Lewis.
One building is located northwest of the intersec-
tion of E. 41st Street and the Mingo Valley Ex-
pressway and the otheris located east of S. 177th
E. Avenue south of College Street in Broken Ar-
row. In addition to the sites currently on the
register, the neighborhood around Swan Lake
Park, at the intersection of E. 17th Place and
S. Utica, is in the process of obtaining Historic
District designation.

Noise Sensitive Land Uses

. Noise sensitive land uses are lightly dispersed
through the Broken Arrow Corridor. There are
no sensitive land uses between S. Garnett and
S. 145th E. Avenue and south of E. 111th Street
in Broken Arrow.

Parks, Recreation Lands and Wildlife
Refuges

There are 16 city parks and recreation lands
concentrated within two areas of the Broken
Arrow Corridor. The first area northwest of I-44
includes nine of the parks. One of the parks,
Swan Lake Park, northwest of E. 17th Place and
S. Utica, is a city waterfowl refuge. The other
area of concentration is in Broken Arrow, be-
tween E. 71st Streetand E. 101st Street and con-
tains five of the parks. Two of the parks are along
the border of the corridor. One is south of E. 51st
Street, east of S. Memorial, and the other is
northwest of the intersection of S. 129th E.
Avenue and E. 71st Street.

Prime and Unique Farmiands

There are three areas of mixed prime and non-
prime farmland in the Broken Arrow Corridor,
most of which appear to be developed. These
lands are all southeast of 1-44 with the largest
area beginning approximately three miles to the
southeast of I-44 and extending to the southeast
through Broken Arrow to the southern boundary
of the corridor.

Slopes Over 9%

There are generally three areas where slopes
exceed 9 percent in the Broken Arrow Corridor.
One is along E. 51st Street, eastof S. Memorial.
The second is east of S. 161st E. Avenue and
westof S. 177thE. Avenue and extends from the
northern boundary of the corridor to the south
across E. 71st Street. The third area follows three
creek gullies south from E. 121st Street to the
southern border of the corridor.

Wetlands

There are 26 palustrine wetlands in the Broken
Arrow Corridor. Two of these are located west of
S. Harvard and the remaining are spread throu gh-
out the corridor to the east of S. Mingo.
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BROKEN ARROW/MEMORIAL
CORRIDOR

Floodplains

The floodplains in the Broken Arrow/Memorial
Corridor are fingerlike floodplains of the small
creeks that drain the area. They are mostly of 100
year frequency with some 500 year areas, and are
located mainly southeast of I-44.

Hazardous Waste Sites

The EPA has studied three hazardous waste sites
in the Broken Arrow/Memorial Corridor and one
site on the border of the corridor for inclusion in
the Superfund program. The EPA determined
that all of the sites require no further action. The
border site is on the northern boundary of the site
near downtown at S. Utica and E. 10th Street.
The other three are to the west of the intersection
of I-44 and the Broken Arrow Expressway.

Indian Lands

There are four parcels of Indian lands in the
Broken Arrow/Memorial Corridor. Two are alon g
E. 51st Street — one is southwest of the inter-
section with S. Sheridan, and the other is north-
west of the intersection with S. Mingo. Another
site is northeast of the intersection of S. Sheridan
and E. 91st Street, and the fourth site is on the
west side of S. Memorial south of E. 91st Street.

National Register Historic Sites

There are three districts included on the National
Register of Historic Places within the Broken
Arrow/Memorial Corridor. The three historic
districts, the Gillette Historic District, the Maple
Ridge Historic District, and the Tracy Park His-
toric District, are all located northwest of the
intersection of E. 21st Street and S. Lewis. In
addition to the sites currently on the register, the
neighborhood around Swan Lake Park, at the

intersection of E. 17th Place and S. Utica, is in
the process of obtaining Historic District desig-
nation.

Noise Sensitive Land Uses

Noise sensitive land uses are spread lightly
through the Broken Arrow/Memorial Corridor.
All but two sites are located north of E. 71st
Street.

Parks, Recreation Lands and Wildlife
Refuges

There are 12 city parks and recreation lands in the
Broken Arrow/Memorial Corridor. These are
generally spread throughout the area with five
clustered northwest of the intersection of E. 21st
Street and S. Lewis. One of these is Swan Lake
Park, a city waterfowl refuge, located southwest
of E. 17th Place and S. Utica.

Prime and Unique Farmlands

In the Broken Arrow/Memorial Corridor, there is
one area of mixed prime and non-prime farm-
land. It is located south of E. 51st Street.

Slopes Over 9% .

There are five areas having slopes over 9 percent
in the Broken Arrow/Memorial Corridor. These
are all located southeast of I-44. Four ofthe areas
are between I-44 and E. 71st Street. The fifth
area is to the northeast of the intersection of
E. 101st Street and.S. Sheridan.

Wetlands

There are ten palustrine wetlands over ten acres
in the Broken Arrow/Memorial Corridor and one
series of smaller wetlands. Most of the wetlands
are located south of E. 71st Street, with four
located in the remaining 65 percent of the corri-
dor.
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JENKS/RIVERSIDE CORRIDOR
Archaeological Sites

The Jenks/Riverside Corridor has one archaeo-
logical site within its boundaries and one along
its border. The site within the corridor is located
one-half mile north of E. 71st Street along the
Midland Valley Railroad tracks. The other site is
on the eastern boundary of the corridor. It is an
old dig site whose exact location has not been
verified but is approximately south of E. 31st
Street near S. Rockford.

Floodplains

There are extensive floodplains along the Arkan-
sas River in the Jenks/Riverside Corridor. The
100 year floodplains are predominantly alon gthe
Arkansas River channel and the creeks that drain
the area. On the east side of the river, there are
500 year floodplains extending south of I-44 and
cast approximately to S. Lewis. South of E. 74th
Street, the floodplain extends east of S. Lewis to
S. Delaware as it parallels the river. To the north
of 1-44, the 500 year floodplain extends east to
the corridor boundary, at approximately E. 36th
Street, where high land forces the floodplain
back to the main river channel at E. 21st Street.
On the west side of the river, both the 100 year
and 500 year floodplains follow Hager Creek
across S. Elwood and then parallel S. Elwood on
the east side to meet the Arkansas River. The
floodplains begin to broaden again north of I-44
and extend to US 75 to the north outside of the
corridor boundary.

Hazardous Waste Sites

In the Jenks/Riverside Corridor there are two
hazardous waste sites which have been studied
by the EPA for inclusion in the Superfund pro-
gram. Both of the sites have been determined to
_ require no further action. Both sites are located
west of the Arkansas River— one is northwest of
the intersection of W. 71st Streetand S. Elwood,
and the other is on the east side of S. Elwood at
W. 36th Street.

Indian Lands

There are two parcels of Indian land in the Jenks/
Riverside Corridor. One site straddles US 75
north of E. 91st Street. ThF other site is located
near the 5400 block of S. Peoria on the east side.

National Register Historic Sites

There are two districts and five buildings in the
Jenks/Riverside Corridor that are included in the
National Register of Historic Places, all of which
are located north of E. 31st Street and east of the
Arkansas River. .

Noise Sensitive Land Uses

There is an even distribution of noise sensitive
land uses on the east side of the Arkansas River
in the Jenks/Riverside Corridor. On the west side
of the river, these land uses are limited to south of
E. 91st Street and north of I-44.

Parks, Recreation Lands and Wildlife
Refuges "

There are 11 city parks and recreation areas in the
Jenks/Riverside Corridor. The dominant park in
the corridor is the Riverparks system along the
Arkansas River. This system extends on the east
side of the river from E. 81st Street north to the
bridge at E. 11th Street, and on the west side of
the river from the E. 11th Street bridge south to
the pedestrian bridge north of E. 31st Street. -

Prime and Unique Farmlands

Prime farmlands exist in the Jenks/Riverside
Corridor between W. 71st Street and W. 81st
Street east of S. Elwood. Between W. 61st
Streetand W. 91st Street there are areas of mixed
prime and non-prime farmland. East of the Ar-
kansas River, and south of E.61st Street, there is
another area of mixed prime and non-prime farm-
land which is primarily developed.
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Slopes Over 9%

There are five areas in the Jenks/Riverside Cor-
ridor where the slopes exceed 9 percent. Two
areas are east of the Arkansas River, one parallels
the river north of E. 21st Street, and the other
parallels S. Delaware at E. 81st Street. West of
the river there are three areas which form a belt
that stretches from W. 91st Street north toW. 41st
Street.

Threatened and Endangered Species

There are known nesting areas for the Least Tern
in the Arkansas River as it passes through the
Jenks/Riverside Corridor. There are six sites that
have been identified by the staff of the U.S. Fish
and Wildlife Service. One site is on the southern-
most island in Zink Lake (the lake resulting from
the low-water dam on the river at approximately
E. 29th Place). Other sites are along the river at
E. 46th Street , I-44, E. 77th Street, and E. 101st
Street on the east side and south of E. 91st Street
on the west side of the river. In addition, the
entire Arkansas River basin is known to have
wintering and nesting sites for the Southern Bald
Eagle. These wintering and nesting sites for
endangered species are extremely sensitive and
will require mitigation for any project that en-
croaches on them.

Wetlands

The palustrine wetlands of the Jenks/Riverside
Corridor are associated with the floodplain of
the Arkansas River. One site is east of S. Peoria
between E. 62nd Street and E. 64th Place away
from the river. The other sites are in close prox-
imity to the river, with the majority located along
the east side of the river.

SAPULPA CORRIDOR

Archaeological Sites

The Sapulpa Corridor has one archaeolo gical site
with considerable potential. Itis located near the
Arkansas River northwest of the intersection of
W. 21stStreetand S. 33rd W, Avenue, and may
be the the most significant site of those found
within the corridors of the Tulsa area.

Floodplains

There are two floodplain areas in the Sapulpa
Corridor. The first area are the 100 year and 500
year floodplains of the Arkansas River that ex-
tend primarily to the west of the river channel for
more than one mile from the channel. The second
area is the 100 year floodplains of Polecat Creek
and of Nickel Creek to the south in Creek County.

Hazardous Waste Sites

There are 12 hazardous waste sitesin the S apulpa
corridor which have been studied by the EPA for

- inclusion in the Superfund program. Two of the

sites are currently under study for inclusion in the
Superfund program. One of these sites is located
southeast of the intersection of W. 25th Street
and Southwest Boulevard, the other is alon g
W. 21st Street and west of S. 33rd W. Avenue.
The remaining ten sites have been determined by
the EPA to require no further action. The major-
ity of these sites are north of W. 44th Street.
One site is on the east side of I-44 at W. 65th
Street. Another site is a 640 acre section south of
W. 101st Street and west of S. 33rd W. Avenue.

Indian Lands

There are three parcels of Indian lands in the
Sapulpa Corridor. One parcel is south of W. 51st
Streetbetween S. Unionand S. 33rd W. Avenue.
The largest site in the corridor (approximately
160 acres) is west of S. 49th W. Avenue and
south of W. 31st Street. The third site is located
at approximately W. 71st Street one-half mile
west of I-44.
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National Register Historic Sites

There are five buildings in the Sapulpa Corridor
that are included in the National Register of
Historic Places, all of which are located east of
the Arkansas River.

Noise Sensitive Land Uses

Most of the noise sensitive land uses in the
Sapulpa Corridor are clustered in the developed
areas north of W. 61st Street with four sites
along Sapulpa Road.

Parks, Recreation Lands and Wildlife
Refuges

There are seven city parks and recreation areas in
the Sapulpa Corridor. They are located primarily
north of W. 43rd Street with one park at S. 49th
W. Avenue and W. 65th Street.

Prime and Unique Farmlands

There is a large area of mixed prime and non-
prime farmland covering the entire Sapulpa
Corridorto the south of W. 61st Street. There are
two smaller areas of mixed farmland. One area is
east of S. 65th W. Avenue and north of Sapulpa
Road, and the other area extends north of W. 36th
Street and west of the Arkansas River across
I-44 to the northwest for approximately three
quarters of a mile.

Slopes Over 9%

The Sapulpa Corridor has extensive areas of
slopes with over a 9 percent gradient and they are
dispersed throughout the corridor.

Threatened and Endangered Species

Therg is one site in the Sapulpa Corridor that has
been identified by the staff of the U.S. Fish and
Wildlife Service as a known nesting area for the
Least Tern. This site is in the Arkansas River as
it passes through the Sapulpa Corridor on the

southernmost island in Zink Lake (the lake re-
sulting from the low-water dam on the river at
approximately E. 29th Place). In addition, the
entire Arkansas River basin is known to have
wintering and nesting sites for the Southern Bald
Eagle. These wintering and nesting sites for
endangered species are extremely sensitive and
will require mitigation for any project that en-
croaches on them.

Wetlands - .

There are eight palustrine wetlands distributed
evenly throughout the Sapulpa Corridor. In
addition, the entire area of the corridor south
of W. 65th Street is stippled with numerous
small wetlands, too small and too numerous to
document individually.

SAND SPRINGS CORRIDOR

Floodplains

The 100 year floodplain of the Arkansas River
extends into the Sand Springs Corridor sli ghtly to
the north of the river from the western boundary
of the corridor to approximately S. 65th W.
Avenue. The floodplain then becomes of the 500
year frequency and extends, in places, for over
one mile from the river and then returns to the
river channel as it approaches E. 11th Street.
In addition, there are fingers of 100 year flood-
plains extending up the small drainage creeks to
the north of the river. '

Hazardous Waste Sites

There are six hazardous waste sites in the Sand
Springs Corridor which have been studied by the
EPA for inclusion in the Superfund program.
Five of these sites have been determined by the
EPA to require no further action. The site under
study and four of the sites requiring no further
action, are located along W. 21st Street where it
runs through the corridor south of Sand Springs.
The sixth site is located south of Charles Page
Boulevard at S. 24th W. Avenue.
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Indian Lands

There are five parcels of Indian lands in the Sand
Springs Corridor. These sites are in close prox-
imity with one another (within one mile of the
intersection of S. 65th W. Avenue and W. 7th
Street).

Noise Sensitive Land Uses

Noise sensitive land uses occurin the Sand Springs
Corridor in the developed areas of Tulsa and
Sand Springs. They are of low frequency or are
non-existent both along the river and in the unde-
veloped land between the two cities.

Parks, Recreation Lands and Wildlife
Refuges

There are eight city parks and recreation areas in
the Sand Springs Corridor. The parklands are
distributed within the developed portions of
Tulsa and Sand Springs.

Prime and Unique Farmlands

There are two small areas of prime farmland in
the Sand Springs Corridor. One area is all prime
land and is located along the Arkansas River
betweenS. 81stW. Avenue and Black Boy Creek,
extending north to the Keystone Expressway.
The area of mixed prime and non-prime farmland
is north of the Keystone Expressway and east of
Adams Road.

Slopes Over 9%

North of Sand Springs is an area of slopes which
extend east to Black Boy Creek. Further east are
ridges that parallel the Arkansas River and
extend east from S. 61st W. Avenue.

Superfund Sites

There is one Superfund site associated with the
Sand Springs Corridor whose locational descrip-
tion is in conflict. The site is partially in the
riverbed but mostly to the south of the river

which is outside tHe corridor. The description
states, however, that the site is located on the
“north side of the Arkansas River” which would
place it within the corridor at approximately
S. 81st W. Avenuc%.

Threatened and{Endangered Species

The entire Arkansas River basin, including the
section passing through the Sand Springs Corri-
dor is known to have wintering and nesting sites
for the Southern Bald Eagle. These sites are ex-
tremely sensitive and will require mitigation for
any project that encroaches on them. .

Wetlands

There are five palustrine wetlands in the Sand
Springs Corridor. Four of these wetlands are lo-
cated along the Arkansas River. One is the Sand
Springs Lake and is located east of Lake Drive-
and north of Sand Springs Park Drive in Sand
Springs. '

MEMORIAL/QWASSO CORRIDOR

Archaeological Sites

The Memorial/Owasso Corridor has the highest
number of archaeological sites of the corridors in
the Tulsa metropolitan area. There are fifteen
sites in the corridor. The sites are generally
grouped along Mingo Creek, Bird Creek and
their tributaries as they flow through the corridor,
and they are concentrated north of E. Apache.
There are four sites along Mingo Creek — one is
located at approximately E. 21st Street and is the
only site south of E. Apache, and the other three
are directly east of Tulsa International Airport to
both the north and south of E. 36th StreetN. Nine
of the sites are along Bird Creek — four are west
of its confluence with Mingo Creek; one is where
the two creeks join; and the remaining four sites
are east of the confluence. In addition, there are
two sites to the north of Bird Creek alon g one of
itstributaries, Elm Creek, located east of Owasso.
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Floodplains

The Mingo Creek floodplain dominates the
Memorial/Owasso Corridor and is located south
of Tulsa International Airport. It runs parallel to
the Mingo Valley Expressway until its conflu-
ence with Bird Creek south of Owasso. Both
Bird Creek and Mingo Creek have floodplains
which are one mile wide or wider in places.
These floodplains are predominantly 100 year
floodplains with some 500 year floodplainsalong
the edges. In the southern of the corridor, there
are fingerlike floodplains following the small
creeks that drain the area.

Hazardous Waste Sites

There are 12 hazardous waste sites in the Memo-
rial/Owasso Corridor which have been studied
by the EPA for inclusion in the Superfund pro-
gram. Two of these sites are currently under
further study for inclusion in the Superfund
program and both are within the Tulsa Interna-
tional Airport along N. Mingo. The remaining
ten sites have been determined by the EPA to
require no further action. Five of these sites are
along I-44 — three are on the airport grounds;
one is northwest of the intersection of E. Apache
and N. 145th E. Avenue; and the last site is
located along Bird Creek between E. 46th Street
N. and E. 56th Street N.

Indian Lands

There are nine parcels of Indian land which are
restricted from development in the Memorial/
Owasso Corridor. These are spread throughout
the corridor with three parcels located north of
the airport, two parcels are on the south side of
airport, north of I-244, and the remaining four
sites are south of the Broken Arrow Expressway.

Noise Sensitive Land Uses

» The fhajority of noise sensitive land uses in the
Memorial/Owasso Corridor are scattered south
of the Tulsa International Airport in the Memo-
rial/Owasso Corridor. In addition, there is an
isolated cluster in the Owasso area.

Parks, Recreation Lands and Wildlife
Refuges

There are nine city parks and recreation lands in
the Memorial/Owasso Corridor. Seven of these
are scattered south of the Tulsa International
Airport, one is in Owasso north of E. 76th Street
N. and east of the Mingo Valley Expressway, and
one, Mohawk Park, is north of the airport along
the corridor boundary.

Prime and Unique Farmlands

There is one area of prime agricultural land in the
Memorial/Owasso Corridor. It extends north-
west from the intersection of N.129th E. Avenue
and E. 36th Street N. to E. 66th Street N. one-
half mile east of the corridor boundary and west
across the boundary. Most of the remaining land
in the corridor north of E. Apache and outside of
Tulsa International Airport are mixed prime and
non-prime farmlands. There are also areas of
mixed prime and non-prime lands south of the
airport along Mingo Creek and south of E. 51st
Street which appear to be developed.

Slopes Over 9%

There are five areas with slopes over 9 percent
in the Memorial/Owasso Corridor. These are all
located southeast of I-44 with four of the areas
being between I-44 and E. 71st Street. The fifth
area is to the northeast of the intersection of
E. 101st Street and S. Sheridan.

Wetlands

There are 34 palustrine wetland sites over ten
acres in the Memorial/Owasso Corridor and one
grouping of smaller wetlands. These sites are
spread throughout the corridor with many of
the larger wetlands following Mingo Creek and
Bird Creek. The grouping of smaller wetlands
is located southeast of the intersection of E. 81st
Street and S. Sheridan.
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SUMMARY

The corridor specific environmental factors pro-
vide a base inventory. Table 50 summarizes the
12 environmental factors present in each corri-
dor. There are no National Register historic sites
in the Memorial/Owasso Corridor. The Sand
Springs Corridor is the only corridor with a
Superfund Site. Jenks/Riverside, Sapulpa, and
Sand Springs are the only corridors with known
nesting sites for threatened and endangered spe-
cies. All of the corridors (the central business
district is included in all the corridors except the
Memorial/Owasso Corridor) contain floodplains,
hazardous waste sites, Indian lands, noise sensi-
tive land uses, parks and recreation lands, prime
and unique farmlands, slopes over 9 percent, and
wetlands.

Subsequent analysis will be performed using this
environmental inventory. Specifically, these
inventories will be used in evaluating the alterna-
tive corridors and in recommending the transit
priority groupings.
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11.0 PRELIMINARY
EVALUATION OF
CORRIDORS

This section uses the evaluation information
developed and presented in Technical Memoran-
dum 13.0, Preliminary Evaluation of Travel
Corridors, to suggest the categories in which the
potential travel corridors belong for future devel-
opment and/or treatment.

Applying the methodology outlined in Section
3.0: Technical Approach and Agency/Public
Coordination, the reports and work products de-
veloped along the course of the first phase were
gleaned in order to provide relevant data upon
which the potential regional travel corridors were
compared and contrasted, and their potential for
fixed guideway development assessed.

The general approach was one of increasing
aggregation of nine evaluation measures into
five evaluation categories. The nine measures, as
described in Section 3.0, include performance,
environmental concerns, cost, federal require-
ments (related to cost per new rider attracted to
the investment), land use, equity, local goals and
objectives, institutional feasibility, and financial
feasibility. Quantitative information on each
corridor for each of the nine measures was pre-
sented. The corridor’s relative potential for
meeting the evaluation goal was compared, and
a rating of high attainment, medium attainment,
and low attainment was assigned.

These nine measures were then collapsed into
five categories: cost, effectiveness (ridership),
impacts, financial/institutional, and cost effec-
tiveness. Again, the rating of high, medium, and
low was assigned. The detailed quantitative data
Gsed in Technical Memorandum 13.0 are in-
cluded in Appendix F. The subsequent two sec-
tions present the summary data from Technical
Memorandum 13.0.

Tables 51 and 52 summarize the corridor rank-
ings for the nine evaluation measures.

Table 51 shows how well, comparatively, a fixed
guideway investment would likely perform in
the nine regional corridors being studied.

Table 52 shows the number of high, medium, and
low rankings each corridor received compared to
the other corridors.

SUMMARY FOR FIVE EVALUATION
CATEGORIES

These nine evaluation measures were distilled
into five categories:

* Costs — capital, and operations and
maintenance

* Effectiveness — ridership performance

* Impacts — environmental, equity, and land
use

* Financial/Institutional — local goals and
objectives, financial, and institutional

» Cost Effectiveness — cost effectiveness
measured in costs per new transit rider
attracted

Table 53 shows how the eight corridors rank in
terms of these five evaluation categories, and
Table 54 presents the corridor rankings measured
in terms of total ridership, new ridership, and cost
effectiveness.
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Table 52

Potential Rankings by Corridor

Rankings
Corridor - High Medium Low
Downtown/Airport 4 5 0
Lynn Lane 1 6 2
Broken Arrow 5 3 1
Broken Arrow/Memorial 3 6 0
Jenks/Riverside 2 6 1
Sapulpa 1 2 6
Sand Springs 3 1 5
Memorial/Owasso 2 6 1
Source: Parsons Brinckerhoff, 1989
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12.0 RECOMMENDED
TRANSIT CORRIDOR
PRIORITY GROUPINGS

TIER 1

For the purposes of the first phase of systems
planning, Tier 1 corridors may be considered
travel corridors which might be expected to have

 future potential for development of fixed guide-

way facilities as a function of forecast growth,
land use, and related travel demand and dimin-
ished highway capacity. The time frame for
assessing the Tier 1 corridor is the long-range
planning horizon used by INCOG. The most
recently adopted long-range plan uses the hori-
zon of 2005. Using this planning year does not
imply that the improvement needs to be imple-
mented by this year; however, the targeted plan-
ning year provides a common frame of reference
from which to rank the eight potential corridors,
to compare the relative strengths and weaknesses
of each, and to indicate the general timeframe in
which the improvement may be cost effective.

Based upon the relative comparison of the eight
potential corridors using the nine evaluation
measures and the five evaluation categories, the
consultant recommends that the following corri-
dors be designated Tier 1 corridors:

¢ Broken Armrow
* Broken Arrow/Memorial

* Downtown/Airport
* Jenks/Riverside
*  Memorial/Owasso

Figure 33 shows the Tier 1 corridors.

TIER 2

Tier 2 corridors are travel corridors that could be
deemed appropriate for future supplemental hi gh-
capacity transit services, but are unlikely to be
effective for rail or other high capital-intensive
investments for many years into the future. The
supplemental high capacity transit services could
include such improvements as exclusive busways,
express bus facilities, and park-and-ride lots.

Based upon the relative comparison of the eight
potential corridors using the nine evaluation
measures and the five evaluation categories, the
consultant recommends that there are no desig-
nated Tier 2 corridors.

TIER 3

Tier 3 corridors are those corridors which have
been identified in the first phase of systems
planning study as possibly having potential for
future fixed gunideway development. Upon pre-
liminary evaluation however, they appear to have
little or no real potential for transit development
under current demographic forecasts.

Based upon the relative comparison of the eight
potential corridors using the nine evaluation
measures and the five evaluation categories, the
consultant recommends that the following corri-
dors be designated Tier 3 corridors:

* Lynn Lane Corridor
* Sapulpa Corridor
* Sand Springs

Figure 34 shows the Tier 3 corridors.
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13.0 SUBSEQUENT
STUDY PHASES

APPROACH

Based upon the proposed Tier 1 Corridors: Broken
Arrow, Broken Arrow/Memorial, Downtown/
Airport, Jenks/Riverside and Memorial/Owasso,
it is recommended that these five corridors, as
defined in Phase I of the systems planning study,
be combined for further analysis in Phase IT of the
study. Specifically, it is recommended that the
Broken Arrow to Downtown Tulsa diagonal be
combined with a spur south along the Memorial
Drive corridor. A second north-south corridor
should also cover this spur north to Owasso. The
third corridor would be a band between the
Airport, downtown Tulsa south to the Jenks/
Riverside Corridor. Figure 35 shows the location
of these corridors.

A two-step screening of these five corridors
would be performed early in Phase II after the
modal splitmodeling for the systemis performed.
Based on resulting ridership forecasts, an analy-
sis toidentify minimal operable segments (MOS)
would be conducted. A minimal operable seg-
ment as defined by UMTA officials is a stand-
alone piece of a fixed guideway project that can
work as an effective system or on its own, not
dependent upon a later phase project implemen-
tation. Inother words, itis a minimum number of
miles to be constructed, in most places less than
20 miles, that the local authority can afford to
finance and build, and which can be shown to be
cost effective. It does not involve multiple cor-
ridors. These broad Phase I corridors would then
be divided into categories of MOSs: MOS 1,
MOS2, MOS3, etc. The detailed analyses of
costing and impacts analyses dependent on loca-
tion specific information would be performed on
the top three MOSs. The actions to preserve
rights-of-way would be identified and forecast
would still be developed for the broad corridors.

Based upon the detailed cost estimates, engi-
neering data, environmental factors, ridership
and other factors, the leading three or four
MOSs will be ranked at the close of Phase II.
At the same time, a staging plan for implemen-
tation will be developed. The results of the tran-
sition study (Phase II) will be identification of a
single priority travel corridor. It will also specify
several promising alignments and a set of alter-
natives. These will be brought into an Alterna-
tives Analysis Draft Environmental Impact Study
if warranted.
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APPENDIX A

Summary of Study Products

The following is a list of technical memorada prepared for Phase I:

Technical
Memoranda
No. Report Date
1.0 Existing Studies and Data Jul 1988
2.0 Detailed Work Plan for System Planning Phase Jun 1988
3.1 Demand Forecasting and Patronage Estimation Jun 1988
3.2 Capital and Operating Cost Estimation Jun 1988
3.3 Evaluation Process Jun 1988
5.0 Transportation Deficiencies Oct 1988
6.0 Purpose and Need Oct 1988
7.0 Potential Regional Transit Corridors Oct 1988
8.0 Guideway Technology Options Oct 1988
9.0 Corridor TSM Programs Dec 1988
10.0 Corridor Travel Demand Jan 1989
11.0 Corridor Capital and Operating Costs Dec 1988
12.0 Potential Environmental Issues Feb 1989
13.0 Preliminary Evaluation of Potential Transit Corridors Mar 1989
14.0 Initial Cost-Effectiveness Measures Feb 1989
15.0 Transit Corridor Priority Groups Mar 1989
16.0 Draft Systems Planning Project Report Aug 1989
Parsons
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| - Appendix B

[ ' Unit Capital Costs

Appendix B presents the unit cost estimate assumptions used in calculating the system-level capital

costs. These are based on the methodology presented in Technical Memoradum 3.1: Capital and Op-

erating Cost Estimation.

Table B-1
UNIT CAPITAL COSTS:
BUS, HOV/BUSWAY AND GENERAL FACILITIES
Unit Cost Per Unit
Guideway: Two-Lane Busway/HOV Linear Foot $ 350
(At-Grade: - new facility)
Guideway: Two-Lane Busway/HOV on Linear Foot 1,200
Railroad ROW and Two Flyovers per mile :
Highway: Add 12-Foot Freeway Lane Linear Foot 100
Highway: Two 12-Foot Freeway Lanes Linear Foot 200
Bus Maintenance Facility Vehicle 150,000
Busway Station (At-Grade) Each 350,000
Parking (Surface Lot/Elevated Structure) Space 2,500/8,000
Overpass _ Square Foot 75
Traffic Signalization (New Installation, Each 100,000
Per Intersection)
5 ,
Insurance (6%), Agency Costs (4%), Add 35% to
and Project Design and Construction Total Cost
- Management (25%)
Contingency — (20%) _ Add 20% to
Including Insurance, Agency Costs, and Total Cost
‘ | Project and Construction Management

Surface parking lots include park and ride amenities, excluding right-of-way.
i ‘ All costs are Spring 1988 dollars.

. ' ‘ Parsons
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Table B-2
UNIT CAPITAL COSTS:
LIGHT RAIL TRANSIT (LRT)
Unit Cost Per Unit
Guideway, Trackwork, Power, and
Control
At-Grade (Embedded) - Single Track Linear Foot $ 350
At-Grade (Embedded) - Double Track Linear Foot 700 -
At-Grade (Typical Ballasted |
Section) - Two-Track Linear Foot 1,500
Aerial Structure Linear Foot 4,400
Passenger Boarding Station
At-Grade (Simple) Each 300,000
Aerial Each 2,500,000
LRT Maintenance Facility Vehicle 300,0001 '
Insurance (6%), Agency Costs (4%), Add 35% to
and Project Design and Construction Total Cost
Management (25%)
Contingency — (20%) Add 20% to
Including Insurance, Agency Costs, and Total Cost

Project and Construction Management

1 For a fleet of less than 20 cars, the garage costs would be approximately $4,000,000,

excluding right-of-way of about ten acres.

- All Costs are Spring 1988 dollars.
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Table B-3

UNIT CAPITAL COSTS:
AUTOMATED GUIDEWAY TRANSIT (AGT)

Project and Construction Mangagement

Unit Cost Per Unit

Guideway, Trackwork, Power, and Control

At-Grade: Two-Track Linear Foot $ 1,700

Aerial Structure: Two-Track Linear Foot 4,300

Aerial Structure: Single-Track Linear Foot 2,300
Passenger Boarding Station

At-Grade (Simple) Each 250,000

Aerial Each 1,500,000
AGT Maintenance Facility Vehicle 315,000 '
Insurance (6%), Agency Costs (4%), Add 35% to
and Project Design and Construction Total Cost
Management (25%)
Contingency — 20%) Add 20% to
Including Insurance, Agency Costs, and Total Cost

1 For a fleet less than 20 cars, the facility cost would be approximately $4,000,000,
excluding right-of-way of about six acres.

All costs are Spring 1988 dollars.
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UNIT CAPITAL COSTS: VEHICLES

Table B-4

Contingency (10%)
including procurement services

Unit Cost Per Unit !
Standard 40-Foot Coach Each $ 175,000
Standard Articulated Coach Each 240,000
Exclusive Busway Maintenance Vehicle Lump Sum 270,000
Light Rail Transit Vehicle Each 1,200,000
AGT Vehicle Each 1,050,000
LRT/AGT Maintenance Vehicles Lump Sum 900,000
Procurement Services Add 6% to Total Cost

Add 10% to Total Cost

1 Costs include equipping the vehicle with air conditioning and wheelchair lifts, fare boxes,

radios, and includes spare parts, testing, inspection, and acceptance.

All costs are Spring 1988 dollars.
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APPENDIX C

Corridor Evaluation/Ranking Process

EVALUATION/RANKING CONTEXT

This section provides the context for developing
the types of indicators and measures appropriate
for guiding the overall evaluation process.
Moreover, it sets the framework for identifying
the key issues necessary to stratify the numerous
travel corridors into the three tiers. It presents
applicable federal, regional, and local goals re-
lated to public transit and transportation im-
provements. '

IDENTIFICATION OF GOALS AND OB-
JECTIVES

The primary concern in selecting appropriate
evaluation indicators and measures is the extent
to which they reveal how well alternative travel
corridors will advance the regional transporta-
tion system toward meeting established plannin g
goals and objectives. Relevant goals and objec-

tives relating to transit and transportation invest-

ments for the Tulsa urban area have been ob-
tained from the following sources:
* Regional and Local Policies

- Long-Range Transportation Plan, Major
Update Year 2005 (1987)

- Metropolitan Development Guidelines
(1987)

- Tulsa Metropolitan Area Comprehensive
Plan, Transportation Goals (1987)

- Federal Policies

- Urban Mass Transportation Administration
(UMTA) Procedures and
Technical Methods for Transit Project Plan
ning (September 1986)

- UMTA Major Capital Investment Policy
(May 1984)

- UMTA Policy on Private Enterprise Partici-
pation in the Urban Mass
Transportation Program (October 1985)

- UMTA/Federal Highway Administration
(FHWA) Final Rule, )
Environmental Impact and Related Proce-

~ dures (October 1980)

- Council on Environmental Quality (CEQ),
Regulations for
Implementing the Procedural Provisions of
the National Environmental
Policy Act (NEPA) (November 1978)

- A Detailed Description of UMTA’s System
for Rating Proposed Major
Transit Investments (May 1984)

-  Financial Analysis for Proposed New Start
Projects (September 1984)

Regional and Local Policies

The principle guidelines, objectives and policies
directing the Tulsa Urban Area Fixed Guideway
Transportation System Study project are pro-
vided by the following three sources:

* Long-Range Transportation Plan, Major Up
date Year 2005 (LRTP) - Tulsa
Metropolitan Area Transportation Study

(TMATS), 1987;

*  Metropolitan Development Guidelines
(MDG) - Tulsa Metropolitan Area
Planning Commission (TMAPC), 1987; and,

*  Tulsa Metropolitan Area Comprehensive
Plan, Transportation Goals (TCP) -
TMAPC, 1987.

Parsons
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Because of the importance of these goals in shap-
ing the evaluation process, this section assigns
these sources a numerical system to summarize
goals and objectives. These are used for later
reference and will be directly applied to the
candidate travel corridors in the first study phase
and to the Tierl travel corridors in subsequent
study phases.

Long-Range Transportation Plan
(LRTP), Major Update Year 2005 for the
Tulsa Metropolitan Area Transportation
Study (LRTP-Goals and Objectives)

The Indian Nation Council of Governments
(INCOG) serves as the regional metropolitan or-
ganization for transportation planning or MPO.
The study area is called the Tulsa Metropolitan
Area Transportation Study (TMATS). The 2005
TMATS Plan for the Tulsa metropolitan area
serves as the official regional long-range trans-
portation plan. It outlines regional goal and

. objectives. Officially adopted in 1982 by the
TMATS Transportation Policy Committee, the
area transportation goals follow:

LRTP IV GOAL: TO PROVIDE FOR SAFE
AND EFFICIENT MOVEMENT OF PEOPLE
AND GOODS.

Objectives:

L1 That a variety of trafficway types will be
provided and specifically designed to serve
the distinct traffic needs of the Tulsa metro-
politan area;

L2  Thatsuitable and safe access be planned to

alldeveloped ordevelopable property, when
possible;

"L3  That vehicle storage on roadways be re-
stricted or prohibited, where required, in
order that the desired capacity and flow of
the arterial street network be maintained:;

14 ’ihat traffic related accidents, fatalities,
Injuries, and property damage be mini-
mized through appropriate facility design;

L5 That trafficways be planned to discourage
non-local traffic from passing through resi-
dentlal neighborhoods;

16 That each trafficway and terminal facility
"be planned with sufficient capacity to ac-
commodate anticipated traffic based on
projected land use intensities;

L7  That the transportation system minimizes
' travel time, travel delays, and traffic con-
gestion;

1.8  That facilities be provided for pedestrian
movements and bikeways, where feasible,
and depending on cost;

19 That land use intensity be controlled in
~ order that traffic generation will not exceed
the planned capacity of any facility;

I.10 That the development of other transporta-
tion modes be coordinated with the transit
network to encourage transit development
and use, when possible;

111 That the development and expansion plan
for transit include development of a hi gher
speed transit system when technologically,
functionally, and financially feasible;

L.12 That a balanced transportation system be
provided, consisting of a variety of travel
modes including highway, transit, air, water,
rail, bicycle, and pedestrian, recognizing
all users and their specific needs;

L.13 Thatthe transportation planning process be

an element of the adoptcd Comprehensive
Plan;
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1.14 That trafficways be located so as to pre-
serve and enhance desirable and produc-
tive land use areas, when possible;
L.15 That trafficways be environmentally com-
patible;
L.16 That the transportation system be capable
of minimizing energy consumption;
I.17 That future right-of-way acquisition be
identified, preserved from development,
“when possible, and acquired well in ad-
vance of need;
L.18 That sufficient right-of-way be acquired
initially to accommodate the long-range
transportation needs, including transit, in a
corridor, even though staged construction
is necessary to finance the incremental
development of the facility;
L19 That trafficway improvements be planned,
designed, scheduled, and constructed in a
coordinated manner with activities associ-
ated with other public utilities and quasi-
public utilities; and,
120 That the construction of transportation
services be properly phased in order to
ensure minimization of construction costs
and that the most needed services have
priority, including maintenance of existin g
facilities.

Metropolitan Development Guidelines
(MDG)

The Tulsa Metropolitan Area Planning Commis-

sion, City Commission and County Commission

developed and adopted “Metropolitan Develop-
ment Guidelines and Zoning Matrix” for the
Tulsa metropolitan area in 1987. The ones re-
lated to transportation follow:

1. Develop a balanced transportation system
consisting of a variety of highways and air,
rail, mass transit and water modes of travel to
provide for safe, convenient, and efficient
movements of people, goods, and services.

1.1 Locate the most intense business and
residential development close to high
level transportation systems (freeways,
railways, and transit).

1.2 Design the transportation network for
the safe movement of goods and people
by minimizing conflict between ve-
hicle and vehicle, and pedestrian and
vehicle.

1.3 Maximize the interrelation between land
use and transportation and, in particu-
lar, encourage development patterns
compatible with the evolution of transit
systems.

Tulsa Metropolitan Area Comprehensive
Plan - Transportation

The Tulsa metropolitan area has recently com-
pleted comprehensive long-range planning ef-
forts for all components of the city’s develop-
ment, including transportation plans. These have
been developed for all of the plannin g districts in
the Tulsa metropolitan area. These were com-
pleted in 1987. Listed belowisa summary of the
adopted transportation goals for the Tulsametro-
politan area. Since these come from the individ-
ual district plans, some appear duplicative;
however, each district has its own set of transpor-
tation goals and objectives. A compilation of
these follows. (The numbering system indicates
the planning district from which the goals come.
For example, Goal16.2 means thisis a goal from
District16.)
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District 1

1.1

1.2

1.3

14

1.5

The appropriate use of all transporta-
tion modes for travel to and from and
within the downtown should be en-
couraged by the development of ade-
quate facilities and services.

2.4 To efficiently and safely move a large

2.5

number of people throughout and out-
side of the district.

To ensure better maintenance of all
railroad right-of-way land within Dis-
trict 2.

The use of mass transit for trips to and  District 3

from the downtown should be encour-
aged by the continued improvement
and promotion of transit services to the
downtown.

Efficient travel to and from the down-
town by automobile should be main-
tained by providing adequate facilities
and encouraging high vehicle occu-
pancy rates.

Pedestrian movement should be en-
couraged as the principal form of travel
within the downtown by the improve-
ment of pedestrian facilities.

Aninternal transit system, adequate for
accommodating nonpedestrian travel
demand within the downtown, should
be developed.

3.1°

3.2

33

To provide a convenient, efficient,
and safe system of movement for
people, goods and services throughout
District 3.

To provide a convenient, efficient, and
functional system of roadways within
and surrounding the district to service
all levels of land use.

Todevelop atransit system which meets
the transportation needs of the district
residents as they relate to the land uses
within District 3 and the community.,

District 4

4.1

4.2

4.3

To provide an economical, convenient,
and safe circulation system capable of
efficiently moving people, goods and
services throughout the district and that
provides the district with maximum
accessibility to goods and services
throughout the metropolitan area an

beyond. ‘

To provide a funetional, efficient, and
attractive roadway system that ade-
quately serves the needs of the district’s
various planned land activity areas.

To provide an aesthetically pleasing
and safe pedestrian and bicycle path-
way system throughout the district
which connects with major metropoli-
tan pathways.

District 2

2.1 Toimprove circulation and transporta-
tion systems within District 2.

2.2 To provide an efficient and functional
system of roadways within and sur-
rounding the district to serve all levels
of land activities.

2.3 To facilitate movement within the dis-

“  trict,and to offer alternative methods of
transportation.
Parsons
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4.4 Todevelopamass transit system which | District 7

District 5

5.1

5.2

5.3

54

serves the transportation needs of the

district residents as they related to land
activity areas within the district and the

urban area. \

i

1

To provide a range of transportatior *

opportunities for the citizens of Dis-
trict 5. ,

i
To provide a complete network of road-
ways that are safe and efficient to 'the
users.

To provide an aesthetically pleasing
and safe pedestrian and bicycle path-
way system throughout the district.

To provide a transit system wh1¢h is
safe, fast, and efficient. :

District 6

6.1

6.2

6.3

6.4

To provide an economical, convenient,
and safe circulation system capable of
efficiently moving people, goods, and
services throughout the district.

To provide a functional and efficient
roadway system compatible w1th the
needs of District 6.

To provide an aesthetically pleasing
and safe pedestrian and bicycle path-
way system throughout the district.

To develop an efficient mass transit
system which serves the needs of Dis-
trict 6 as these needs relate to the resi-
dents and the land use within the dis-
trict and the entire community.

7.1

72

7.3

7.4

1.5

7.6

To provide a safe, efficient, and eco-
nomical movementof people and goods
within and through the district, with
minimum adverse impact on the envi-
ronment.

To improve all major streets and high-
ways in the district to Comprehensive
Plan standards.

Toprovide visually attractive as well as
functionally efficient streets.

Toprovide efficient adequate off-street
parking in the district, with minimum
adverse effect on other uses.

To provide walkways and bikeways in
District 7 whereveritis anticipated that
their use will warrant their construc-
tion, but particularly to serve persons
bound to and from schools, the River
Park and other recreation areas, shop-
ping areas, and the Central Business
District. These bike- and walkways
should be planned in accordance with
the adopted Open Space, Park, and
Recreation Plans.

The provide transit facilities and serv-
ices to meet the basic transportation
needs of persons who cannot or choose
not to use-private automobile transpor-
tation. Transit should be encouraged
and assisted throughout the metropoli-
tan area, in order to facilitate transpor-
tation of the disadvantaged, reduce
consumption of resources, reduce auto-
mobile traffic, and reduce air pollution.
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District 8

8.1

8.2

8.3

8.4

8.5

8.6

8.7

To ensure safe, efficient, and economi-
cal movement of people and goods
within and through the district, with
minimum adverse impact on the envi-
ronment.

To improve all major streets and high-
ways in the district-to Comprehensive
Plan standards.

To improve existing private streets in
Section 10 to public standards and their
dedication and acceptance as public
streets.

To prove adequately lit streets that are
visually attractive as well as function-
ally efficient.

Toprovide efficient adequate off-street
parking in the district particularly in
conjunction with transit terminals with
minimum adverse effect on other uses.

To provide walkways and bikeways in
District 8, wherever it is anticipated
that their use will warrant their con-
struction, butparticularly to serve neigh-
borhoods, schools, recreation areas, and
shopping areas.

To provide transit facilities and serv-
ices to meet the basic transportation
needs of persons who cannot or choose
not to use private automobile transpor-
tation. Transit should be encouraged
and assisted throughout the metropoli-
tan area, in order to facilitate transpor-
tation to the disadvantaged, reduce

consumption of resources, reduce auto-

mobile traffic, and reduce air pollution.

8.8 To adjust relationships between rail-

roads, other transportation elements,
and land use so that safety will be
improved, rail operations facilitated,
traffic-carrying capacity of major streets
increased, and values of abutting prop-
erties enhanced.

District 9

9.1

9.2

9.3

9.4

9.5

9.6

To facilitate necessary movement of
people and goods throughout the dis-
trict with alternative methods to the
maximum extent feasible.

To establish a street system the pro-
vides safety and efficiency in use and
compatibility with the land activity to
be served.

To provide routes through residential
areas with connections to other use
areas where there is a high frequency of
trip desires. These routes should be
accomplished with the highest possible
separation from motor vehicle traffi-
cways.

To provide the most usable possible

alternative to travel by private automo-
bile.

To continue rail services to District 9 as
apartof the overall transportation serv-
ice of the district.and the city.

To develop future features of the rail
systemin harmony with other transpor-
tation, adjoining land uses, and the
environment.
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District 10

10.1 To ensure safe, efficient, and economi-
cal movement of people and goods
within and through the district, with
minimum adverse impact on the envi-
ronment.

10.2 To ensure that streets are brought up to
at least minimum standards to serve all
developed property in the district.

10.3 Toensure that streets, particularly major
streets and highways, are visually at-
tractive.

10.4 The efficient provision of adequate off-
street parking in the district, with mini-
mum adverse effects on other uses.

10.5 To provide transit facilities and serv-
ices that meet the basic transportation
needs of persons who cannot or choose
not to use private automobile transpor-
tation.

10.6 To adjust relationships between rail-
ways and other transportation elements
and land use so that safety will be
improved, rail operations facilitated,
traffic-carrying capacity of major streets
increased, and values of abuttin g prop-
erties enhanced. _

District 11

11.1 To prove a balanced transportation
system for the safe and efficient move-
ment of people and goods.

11.2 To provide an efficient major traffi-
cways network.

11.3 To provide a system of walkways and
bicycleways to serve the residents in a
safe, aesthetically pleasing, and func-
tional manner.

11.4 To expand efficient mass transit serv-
ice to the area.

11.5 To provide convenient and safe access
to the district and metropolitan area for
those persons utilizing private aviation.

District 16

16.1 To provide a total transportation Sys-
tem to move people and goods inter-
City or intra-city.

16.2 Toprovide astreet system in District16

capable of carrying the traffic in a safe
and efficient manner. - '

16.3 To provide a safer and more efficient
trafficway system through the preven-
tion of strip commercial and multiple
curb cuts along major streets.

16.4 To provide an aesthetically pleasing
and safe pedestrian and bicycle path-
way system throughout the district.

16.5 To have an alternative means of trans-
portation that will supplement the family
automobile in providing the people of
District16 a way to work or shop.

16.6 To have the best possible airport facil-
ity that Tulsa can afford continuing to
provide employment and air transpor-
tation to northeastern Oklahoma.

16.7 Continue rail service to District16 as a
part of the total transportation services
to Tulsa and District16.
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District 17

17.1 Toprovide an economical, convenient,

and safe circulation system capable of
- efficiently moving people, goods, and
services throughout the district.

17.2 To provide a functional and efficient
roadway system compatible with the
needs of District 17.

17.3 To provide an aesthetically pleasihg
and safe pedestrian and bicycle path-
way throughout the District.

17.4 Todevelop amass transit system which
serves the needs of the residents of
District 17 as these needs relate to the
land use within the district and the
entire community.

District 18

18.1 To provide an economical, convenient,
and safe circulation system capable of
effectively moving people, goods, and
services throughout District 18.

18.2 To provide an efficient and functional
system of roadways within and sur-
rounding the district to serve all levels
of land activities.

18.3 To provide throughout the district an
aesthetically pleasant and safe pedes-
trian and bicycle pathway system.

18.4 Todevelopamass transit system which
serves the transportation needs of the
district residents as they relate to the
land uses within District 18 and the
community.

18.5 To provide District 18 with the proper
and safe rail facilities required to sup-
portexisting as well as future industrial
activities.

District 24

24.1 To provide a range of transportation
opportunities for all citizens of District
24,

24.2 Toprovide acomplete network of road-

ways that are safe and efficient to the
users.

24.3 To provide a system of sidewalks for
pedestrians to move in a safe manner
throughout the district.

24.4 To provide a bus system which is safe,
fast, and efficient.

24.5 To utilize rail to economically trans-
port goods and provide transport serv-
ices to the commercial and industrial
land uses in District 24.

24.6 To provide a safe and efficient system
of bikeways to meet both recreational
and transportation needs of the district.

District 25

25.1 To provide a total transportation sys-
tem to move people and goods both
inter-city and intra-city.

25.2 Toprovideastreetsystemin District 25
capable of carrying traffic in a safe and
efficient manner..

25.3 To provide a minimum area for people
of all ages to walk, without conflict
with the automobile.

25.4 To have an alternative means of trans-
portation that will supplement the family
automobile in providing the people of
District 25 a way to work or to shop.
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25.5 Tocontinuerail service to District 25 as
a part of the total transportation service
to Tulsa and District 25.

25.6 To provide a safe and efficient system
of bikeways to meet the recreation and
transportation needs of District 25.

District 26

26.1 To provide a transportation system for
- safe and efficient movement of people
and goods.

26.2 To provide an efficient, major traffic-
way network.

26.3 To encourage a safe and efficient local
street system.

26.4 To provide efficient mass transit serv-
ice to the district.

26.5 To ensure that development does not
conflict with current or potential air
corridors in the fight patterns of the
Riverside Airport.

Federal Policies

Various formal and informal documents issued
by UMTA and CEQ contain federal goals, poli-
cies, regulations, and guidelines governing new
investment in transportation and environmental
protection. In general, UMTA has produced the
most documentation addressing criteria for fund-
ing new transit projects. Thisin response to their
anticipated shortfall in meeting fundin grequests.

Current UMTA guidance for alternatives analy-
sis presents a structure for organizing measures.
While this study is not a formal alternatives
analysis, the planning process and evaluation

areas provide a good, solid basis for transit deci-
sion-making in the Tulsa area. These measures
are organized into four key areas: (1) effective-
ness, (2) cost-effectiveness, (3)financial feasibil-
ity, and (4) equity. From these four perspectives
the characteristics of a desirable project are de-
scribed briefly below:

* Effectiveness - that the project yields
benefits in terms of mobility,
environmental protection, urban
development, energy conservation, and so
forth;

¢ Cost-Effectiveness - that the project costs, .
both capital and operating, be
commensurate with its benefits. UMTA

. requires cost-effectiveness measures as part
of this process.

* Financial Feasibility - that project funds for
the construction and operation be readily
available in the sense that they do not place
undue burdens on the sources of those
funds. UMTA strongly encourages private
sector financial participation for new
projects.

* Equity - that the costs and benefits be
distributed fairly across different
population groups.

Other statements of federal policy which gener-
ally apply to transit investments include:
¢ Serve populated areas;

* Beintegrated with overall regional
transportation strategy;

* Help ensure environmental protection;
* Promote energy conservation;

* Aid urban economic development and
central city economic activity;

* Support orderly patterns of urban growth;
and

* Provide a maximum level of services
(capacity) at minimum cost.
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Appendix D

Agency and Public Coordination

In additon to progress meetings and reports with ODOT, advisory groups have met to cover issues
related to the Fixed Guideway Feasibility Study for the Tulsa metropolitan area. Below is a list of
those meetings held and the topic(s) of discussion.

05-12-88
(2:00 pm)

06-09-88
(10:30 am)

08-18-88
(10:30 am)

10-20-88
(10:30 am)

11-10-88
(10:30 am)

01-19-89
(10:30 am)

TMATS TECHNICAL ADVISORY COMMITTEE (TAC)

A special joint meeting of the TMATS TAC and the TMATS Transportation Policy
Committee (TPC) at which Parsons Brinckerhoff staff gave a slide presentation on the
Fixed Guideway Feasibility Study their firm would be performing for the Tulsa
metropolitan area.

The TMATS TAC was briefed under Staff Report of the progress on the Study, noting
that INCOG staff had met with Parsons Brinckerhoff staff on data needs for the Study.

Parsons Brinckerhoff staff presented to the TMATS TAC four reports completed to this
stage in the Study: Task 1.0 - Existin g Studies and Data; 3.1 - Demand Forecastin gand
Patronage Estimation; Task 3.2 - Capital and Operating Cost Estimation; and Task
3.3 - Evaluation Process. The TMATS TAC received and accepted the four reports.

The TMATS TAC was briefed by INCOG staff thatit probably will be necessary to have
a special meeting of the Committee on November 10, 1988, toreceive and review work

from Parsons Brinckerhoff on the Fixed Guideway Feasibility Study for the Tulsa
metropolitan area.

At a special meeting of the TMATS TAC, Parsons Brinckerhoff staff informed the

Committee that approximately 60 to 65 percent of Phase I of the Study had been
completed, and issued a copy of the Project Flow Diagram for the project. Parsons
Brinckerhoff staff then reviewed for the Committee the followin g Phase Ireports: Task
5.0- Transportation Deficiencies; Task 6.0 - Purpose and Need; and Task 7.0 - Potential
Regional Transit Corridors. A slide presentation was given on Task 8.0 - Guideway

Technology Options. The TMATS TAC received and accepted the four reports as
presented.

Anupdated Project Flow Diagram and Project Schedule were presented to the TMATS -
TAC by Parsons BrinckerhofT staff, The following Fixed Guideway Feasibility Study
reports associated with the Tulsa metropolitan area were presented to the Committee:
Task 9.0 - Corridor TSM Programs; Task 10.0 - Corridor Travel Demand; and Task
11.0 - Corridor Capital and Operating Costs (S ummary). The three reports were
received and accepted by the TMATS TAC as presented.
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02-16-89
(10:30 am)

04-20-89
(10:30 am)

05-12-88
(2:00 pm)

09-08-88
(1:30 pm)

11-10-88

(1:30 pm)

02-09-89
(1:30 pm)

+ 03-16-89
(1:30 pm)

At a special TMATS TAC meeting, the Committee received an updated Project Flow
Diagram from the Parsons Brinckerhoff staff. The Committee was briefed on the
following Study reports: Task 12.0 - Potential Environmental Issues and Task 14.0 -

Initial Cost-Effectiveness Measures. The TMATS TAC received and accepted the two
reports as presented.

Parsons Brinckerhoff staff briefed the TMATS TAC on the following Study reports:
Task 13.0 - Preliminary Evaluation of Potential Transit Corridors and Task 15.0 -
Transit Corridor Priority Groups. An updated Project Flow Diagram was issued to
the Committee. The specific corridors assigned to Tiers 1, 2, and 3 were presented to
the TMATS TAC. The Committee voted to receive and accept the two tasks and the
Tier 1 and Tier 3 corridors as presented.

TMATS TRANSPORTATION POLICY COMMITTEE (TPC)

A special joint meeting of the TMATS TAC and the TMATS Transportation Policy
Committee (TPC) at which Parsons Brinckerhoff staff gave a slide presentation on the

Fixed Guideway Feasibility Study their firm would be performing for the Tulsa
metropolitan area. :

Parsons Brinckerhoff staff presented to the TMATS TPC four reports completed to this
stage in the Study: Task 1.0 - Existing Studies and Data; 3.1 - Demand Forecasting and
Patronage Estimation; Task 3.2 - Capital and Operating Cost Estimation; and Task 3.3-
Evaluation Process. The TMATS TPC received and accepted the four reports.

Parsons Brinckerhoff staff informed the TMATS TPC that approximately 60 to 65 per-
cent of Phase I of the Study had been completed, and issued a copy of the Project Flow
Diagram for the project. Parsons Brinckerhoff staff then reviewed for the Committee
the following Phase I reports: Task 5.0 - Transportation Deficiencies; Task 6.0 -
Purpose and Need; and Task 7.0 - Potential Regional Transit Corridors. A slide
presentation was given on Task 8.0 - Guideway Technology Options. The TMATS TPC
received and accepted the four reports as presented.

An updated Project Flow Diagram and Project Schedule were presented to the TMATS
TPC by Parsons Brinckerhoff staff. The following Fixed Guideway Feasibility Study
reports associated with the Tulsa metropolitan area were presented to the Committes:
Task 9.0 - Corridor TSM Programs; Task 10.0 - Corridor Travel Demands; and Task
11.0 - Corridor Capital and Operating Costs (Summary). In response to a question
from the Committee, the Committee was informed that Phase I of the Study would be

completed by May 1989. The three reports were received and accepted by the TMATS
TPC as presented.

At a special TMATS TPC meeting, the Committee received an updated Project Flow
Diagram from the Parsons Brinckerhoff staff. The Committee was briefed on the
following Study reports: Task 12.0 - Potential Environmental Issues and Task 14.0 -

Initial Cost-Effectiveness Measures. The TMATS TPC received and accepted the two
reports as presented.
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05-11-89
(1:30 pm)

05-12-88
(3:00 pm)

01-12-89

(3:00 pm)

05-11-89
(3:00 pm)

05-11-88

(1:30 pm)

05-10-89
(1:30 pm)

Parsons Brinckerhoff staff briefed the TMATS TPC on the following Study reports:
Task 13.0 - Preliminary Evaluation of Potential Transit Corridors and Task 15.0 -
Transit Corridor Priority Groups. An updated Project Flow Diagram was issued to the
Committee. The specific corridors assigned to Tiers 1, 2, and 3 were presented to the
TMATS TPC. The Committee voted to receive and accept the two tasks and the
Tier 1 and Tier 3 corridors as presented.

INCOG BOARD OF DIRECTORS

Parsons Brinckerhoff staff gave a slide presentation on the Fixed Guideway Feasibility
Study their firm would be performing for the Tulsa metropolitan area. Parsons
Brinckerhoff staff presented a background history on their firm, names of key people
who will be working on the Fixed Guideway project, and an explanation of how they
would carry out the Study in Tulsa.

The INCOG Board of Directors voted to approve support for Resolution No. 108,
encouraging ODOT to complete the Fixed Guideway Feasibility Study for the Tulsa
metropolitan area by entering into the Phase II portion of the Study.

Parsons Brinckerhoff briefed the INCOG Board of Directors of the corridors that were
studied in Phase I and the consultant’s recommendations on the Tier 1 and Tier 3
corridors. A Project Flow Diagram was issued to the Board members illustrating the
process Parsons Brinckerhoff had gone through in the course of the Phase I Study. The
Board was informed that the Phase I Final Report will be forthcoming, after which
ODOT will have to make a decision whether or not to enter into Phase IT of the Study.

The INCOG Board of Directors voted to accept and file the report, Task 15.0 - Transit
Corridor Priority Groupings.

TULSA METROPOLITA_N AREA PLANNING COMMISSION (TMAPC)

The Tulsa Metropolitan Area Planning Commission (TMAPC) was briefed by the
Parsons Brinckerhoff staff on the Fixed Guideway Feasibility Study for Oklahoma’s
main urban areas, Tulsa, and Oklahoma City. It was noted that the Study was sponsored
by ODOT, largely by UMTA funds. A timetable was handed out to TMAPC members
and the members were told that their input and involvement would be greater under the
Phase II portion of the Study for the Tulsa metropolitan area.

Parsons Brinckerhoff staff briefed the TMAPC of the corridors that were studied in
Phase I and the consultant’s recommendation on the Tier 1 and Tier 3 corridors. A
Project Flow Diagram was issued to the TMAPC members illustrating the process
Parsons Brinckerhoff had gone through in the course of the Phase I Study. The TMAPC
was informed that the Phase I Final Report will be forthcoming, after which ODOT will
have to make a decision whether or not to enter into Phase IT of the Study.
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APPENDIX E

Transit Operation and Maintenance Cost
Estimate Assumptions

Appendix E presents the cost estimates for transit
operations and maintenance costs as discussed in
Section 8.0, Capitalized Operating Costs.

To estimate the peak hour fixed guideway transit
ridership, the daily ridership is subdivided into
peak and off peak figures. It assumes that daily
ridership is balanced: half of the day’s volume is
inbound and the other half is outbound. It is
further assumed that forty percent of the inbound
volume occurs during the peak two hours. The
balance of the daily inbound ridership (60 per-
cent) takes place in off-peak hours.

For this analysis, it is further assumed that the
fixed guideway service would be provided six-
teen hours a day. The capacity for a standard
coach is assumed to be 75 passengers, for articu-
lated buses 115 passengers. The capacity for a
lightrail vehicleis assumed to be 160 passengers.
The capacity of an automated guideway transit
vehicle is assumed to be 220 passengers. Peak
hour headways are assumed to be ten minutes, or
the number of minutes required to carry the peak
hour passengers, whichever is less. Off peak
headways are assumed to be twenty minutes, or
the number of minutes required to carry off peak
passengers, whichever is less. The cycle time is
assumed to have a ten minute recovery period.

Two vehicle types were considered for high
occupancy vehicle lane service: standard 35 or
40foot coaches or articulated buses. The distinc-
tion between the two is their capacity, 75 versus
115 passengers. The articulated vehicle type was
selected when it offered substantial daily operat-
ing cost savings over standard coaches.

To calculate the daily operations and mainte-
nance costs, the equations outlined in Section
3.0: Capital and Operation Cost Methodology
were used. To calculate annual operations and
maintenance costs, the daily costs were multi-
plied by 295. This assumes five weekdays of
operations (Monday through Friday), half the
level of service on Saturdays, and one quarter the
level of service on Sundays and six holidays.

The detailed cost calculations for operations and
maintenance are shown in the tables labeled
“O&M/Vehicle Estimates” in the body of the
text. x
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