Report

al

Fi

ase I-

il

1

ur

T
&

te

‘
N
A

OKLAHOMA FIXED

GUIDEWAY TRANSPORTATION
ty Study Ph

|

e

1 SYSTEM STUDY
' ban Feas

N
L J
i
L)

2,

ST BEERYRI

S

W

Z R SRR

&

rowrt R
el

3

FR
iz rw..
5.

he State of Oklahoma

Department of Transportation

D T
|

kerhoff

Inc

o

Pél;sons Br
Quade & Douglas, Inc.

|
[



OKLAHOMA FIXED GUIDEWAY
INTERURBAN COMMUTER STUDY

PHASEI - FEASIBILITY STUDY

TASK 14.0

FINAL INTERURBAN FIXED GUIDEWAY
FEASIBILITY STUDY

Submitted to:

Oklahoma Department of Transportation

Submitted by: -
Parsons Brinckerhoff Quade & Douglas, Inc.

In association with:

Barnard Dunkelberg & Company
MGR, Inc.
RGDC, Inc.

September 1989






Table of Contents

1.0 OUCHON vttt er st e 1
2.0 INEICHY DEMANG oo rteressss oo seese s 7
3.0 Introduction to Potential Corridor AlIGNMENS ..o 11
4.0 Introduction to Technology' OPHIONS .....ooovvtvverrmmmnceessseeeee e 21
5.0 Introduction to System Capital and Operating Costs..............ooooooooo..... 27
6.0 Introduction to ENVIrONMENtal ISSUES .oo.vvvovceeeeeere e 33
7.0 Funding and Financial OPPORUNMHIES ......ovvevvrvr e sesaseereneeeres oo 53
8.0 Mechanisms for Right-of-Way Preservation .................... Jreresentennenenrenns 59
9.0 Conclusions and RECOMMENGZHONS ........vvvvvrvveoseesoe 61
Appendix A Definitions and Glossary of Terms........o......ceovesvos oo A-1
Appendix B Summary of Major Characteristics of Transit Technologies .................. B-1
Appendix C Capital and Operating Cost Esimates...............ooro. C-1
Appendix D Daily Operating and Maintenance Cost Estimates .............o.oooo.oooooo . D-1
Appendix E References for Environmental INVeNtory ..o E-1
Appendix F Transit Funding in Other States ..................oeooooeovoer F-1



Table 1.2.1
Table 1.2.2
Table 1.2.3
Table 1.2.4
Table 1.2.5
Table 3.2.2.1

Table 5.4.1
Table 5.4.2
Table 5.6.1
Table 6.2.1
Table 6.2.3.1
Table 6.2.5.1
Table 6.2.6.1
Table 6.3.1
Table 6.3.2
Table 7.2.1
* Table 7.2.1.1
Table 7.2.3.1
Table 9.1.7

List of Tables

Domestic Intercity Travel By Mode

....................................................... 2
Railroad Intercity and Commutation Passenger (Miles)....................... 2
Average Length of Haul of Domestic Modes ....................____ 3
U.S. Commuter Rail Industry Summary Statistics .......................... 5
U.S. Commuter Rail OPErators .........c....oooeeeeeeeessrsoso oo 5
Physical Characteristics of the Highways for Potential Use..............._. 16
for Passenger Rail .

Estimate of Travel Times for Three Levels of Rail Service ................... 30
TrAVEI TIME oot neenee e essnn e eesee s oo 30
Initial Operating SChedules ............ocoovuuuuueureeeeerersesssosoooooo 32
ArCha0I0giCal SHES ......cvvveeeveeeeeeveensie e oeeemesse s 37
Hazardous WaSEE SHES .ovvveeueeetseneeeneasnenseeaeceeeeeeesens s 39
National Register HIStoric SHES .............o..oovvceeevorsscrrosoo 42
Noise Sensitive Land USES ..........c.eccovwuuurrmeeereemseesmssseroossooooooooo 4
Environmental INVENtOrY .............ccoooeevueumerneeceeeecoessessssosos oo 51

ENVIronmMental FACIOrS «.............cooceeeeervenssosseeeceeessesnsos oo 51

Characteristics of Transit Funding Sources/Mechanisms.............. 54, 55

Other Operator Subsidy Information ... 57
Amtrak Commuter Operations 1983 ereresneeatsstre et e e e e s e e eneenssne 58

Summary of Operations................ eneteeest i ane s ne et r e e eneeeresnnesnns senssns 63




Figure 1.2.1
Figure 1.2.2
Figure 3.1.1
Figure 3.2.2.1
Figure 3.2.2.2
Figure 3.2.2.3
Figure 6.2.1
Figure 6.2.2
Figure 6.2.3.1
Figure 6.2.4.1
Figure 6.2.5.1
Figure 6.2.6.1
Figure 6.2.7.1
Figure 6.2.8.1
Figure 6.2.9.1
Figure 6.2.10.1

List of Figures

Average Length of Passenger TOD et 4
Revenue per Passenger-Mile by MOde ... 6
Potential Corridor AiGNMeNtS ........cooveeovevooveoomesseo 12
Present Daily Traffic VOIUMeS ........coooooeooorermorooooo 17
Daily Traffic VOIUMeS - 1987 .............cevvrreees oo 18
Present Daily Traffic VOIUMES ..........couvveeeeeeeeeoeesoooooo 19
ArChaOI0GICal SHES -vvvvevvevveeveeeeemeemvernereeeeeceesee s 36
FIOOAPIAINS .....cccerovrrtrrnr e 38
Hazardous Waste SHeS ..............ooovemeevrvecioveeeeemesio 40
INGIAN LANGS ......coooeeeeretvessssscsesesms oo 41
National Register HIStoric Sites ............coowuuoeveeeememmrerooo 43
Noise Sensitive Land USes ............ccouuuveumummeceeeeemmmmnssoseoooooooooooooo 45
Parks, Recreation Lands and Wildiife Refuges ......cooveeveeueeee 46
Prime and Unique Farmiand Seemereseuneetsseteteaaene s ab e s neeneeeennnnneresnnnn senas 48
SIOPES OVEF 9% .cvvvverrrrmuesssneeeeenensssenennesseeseessessssmesseses s ees s 49
Wetlands ................. et sttt ettt e s anan s at s a e e en s e tesronneee st eenn e 50



i 1 [ t ! 1 : 1 ' ! ' !
[T — [ — pres— [ JE—] [——



1.0 INTRODUCTION

The Oklahoma Department of Transportation has
begun to investigate alternatives to the private
automobile as the primary means of intra- and
intercity transportation. Asri ghts-of-way become
increasingly limited and expensive, and as public
acceptance to additional freeway lanes declines,
ODOT has been investigating the cost-effective-
ness and potential for alternative public transpor-
tation for travel within and between cities. In
1988, ODOT selected Parsons Brinckerhoff Quade
& Douglas, Inc. to conduct three studies. Two of
them centered on assessing the potential for future
fixed guideway transit in the urban areas of Tulsa
and Oklahoma City. Fixed guideways include
buslanes, light rail transit, rapid rail, and auto-
mated guideway transit, among others. This, the
third study investigated the potential for rail pas-
senger service between Oklahoma City and Tulsa,
and between Tulsa and Bartlesville. The study has
been divided into two phases: the first phase
focusingon determining the feasibility of inter-
urban commuter system development and the
second phase presenting a transit development
phasing and implementation program should the
results of the first study phase prove promising.

In determining the feasibility of the future devel-
opment of the interurban commuter system, the
first phase of the study addresses the following:

Projected passenger volumes
Technology assessment

Capital needs and costs

Financial feasibility

Integration with other passenger modes
Engineering feasibility :

L] ® L] L] L] L)

Based on these keyissue findings, the study makes
policy recommendations and development guid-
ance for the integration on the interurban system
with the intraurban systems being contemplated.

1.2 NATIONAL TRENDS IN INTER-
URBAN TRAVEL

Intercity transportation demand may be met with
several modes of travel: air, auto/small truck, bus,
and rail. The current trends in intercity passenger
travel (in passenger miles) include a levelin goffof
commercial air traffic, continued increases in auto-
mobile travel, and a leveling off of the long-term
declines in intercity bus. Of note, the annual gains
in Amtrak ridership have continued since 1983
and rail commutation has been increasing at a
steady annual rate. Table 1.2.1 shows the intercity
travel by mode (in terms of passenger miles) from
1970 to 1988. Intercity rail transportation carrie
less than one percent of all intercity modes. Table
1.2.2 shows the growth in intercity rail passenger
transportation since 1979, Thus, while the growth
in the intercity rail passenger service has been
steady, compared to the travel market, this mode
carries a small share of the demand.

The travel characteristics of intercity rail passen-
ger service differ from other intercity modes. The
trip length of the average Amtrak rider is 259
miles, while for the commuter it is 21.9. The
average intercity bus rider travels 123 miles, while
the airline passenger flies 779 miles. Table 1.2.3
shows the length of haul for passengers by inter-
city mode. Figure 1.2.1 depicts this same informa-
tion for 1975 and 1987. The length of rail
commutation has declined slightly while the length
on the Amtrak trip has increased, Thus, Amtrak
trips are about one-sixth the length of of air pas-
senger trips. Table 1.2.4 presents a listing of the
general statistics of intercity rail travel for 1985.
This is for commutation only, not Amtrak. Table
1.2.5 provides information on the systems provid-
ing commuter rail service as well as the maximum
number of rail vehicles in service in 1985.

- Oneofthekeyissues assdciated withintercity pas-

senger modes is revenue. How much of the cost of
service provision are covered by passenger fares
and what subsidy remains? Figure 1.2.2 shows the
trend in public passenger revenue for air, bus, .
Amtrak, and commuterrail. In the domestic inter-

. city commercial rail, Amtrak, fare levels remained

Parsons
Brinckerhoff



Table 1.2.1

Domestic Intercity Travel By Mode
(Billions of Passenger-Miles)

Private Carrier Public Carrier
Grand Total Auto? Air © Total Air Bus Rait © Total
Year Amount % | Amount % |Amount % | Amount % | Amoumt % Amount % fAmount % | Amount %
1945 3455 100 2203 638 - - 2203 638 43 12 274 79 | 935 271 | 1252 36.2
1970 1,1808 100 1,026.0 869 9.1 8 |1,0351 877 |1085 9.3 253 21 10.9 9| 1457 123
1975 1,3545 100 1,170.7 865 114 8 |1,1821 873 1369 10.1 254 19 10.1 Z 1721 127
1980 15579 100 1,300.4 835 147 9 11,3151 844 2044 13.1 274 18 11.0 7| 2428 156
1981 1,5734 100 1,319.3 839 146 9 [1,3339 848 | 201 4 128 271 1.7 1.0 7 ] 2395 152
1982 1,608.7 100 1,3449 836 131 8 |1,3580 844 |2136 133 269 17 10.2 .6 | 250.7 156
1983 1,6449 100 1,364.1 829 127 8 |[1,3768 837 2322 141 256 1.6 10.3 6 | 268.1 16.3
1984 1,687.2 100 1,388.1 822 13.0 8 |1,401.1 830 |[2507 149 248 15 10.8 .6 | 286.1 170
1985 1,7442 100 1,4183 813 130 8 14313 821 2778 159 238 14 11.3 8| 3129 179
1986 1,8078 100 14521 80.3 124 7 |1,4645 810 |3079 17.0 237 13 1.7 .7 | 3433 190
1987 18972 100 1,520.7 802 121 6 [1,5328 808 3292 174 230 12 12.2 6 | 3844 192
1988 1,9682 100 1,586.0 806 121 6 [1,598.1 812 342 170 231 12 128 8| 370.1 188

a Includes small trucks used for travel purposes.
b General aviation operations, including air taxi and small air commuter,
¢ Includes both long-haul intercity and short-haul commutation operations, but not urban rail transit,

Source:

ati

2 A lical Ana Seventh Edition. The Eno
ration, Inc. May 1989.

Fondation for Transpo

Table 1.2.2

Railroad Intercity and Commutation
(Millions of Passenger-Miles)

1979 | 1980 1981 1982 1983 1984 1985 1986 1987 1988

Intercity a
Amtrak 4,867 | 4,503 | 4,762 | 4,172 4,246 | 4,552 | 4,785 | 5,011 5,631 5,838

Totals © 11,359 11,019 10,975 |10,199 | 10,343 10,759 111,332 11,670 (12,180 [12,827

Commutation” | 6432 | 6516 | 8213 | 6027 | 6087 | so07 6547 | 6659 | 68109| gosed

2 Traffic by other than Amtrak and classified as hon-commutation. ICC no longer collects such data.

b Figures from 1977 are from American Public Transit Association surveys of railroads still providing rail
commutation service.

¢ Totals through 1979 are slightly lower than those shown in intercity travel table since latter includes data for
smaller, other classes of railroads.

d  Preliminary

Source;

gulsROAlion in AII5I

a; A Seventh Edition. The Eno
Foundation for Transportation,

atistica alys
inc. May 1989,

Parsons
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Average Length of Haul of Domestic Modes (Miles)

Table 1.2.3

Domestic |ntBel:Csﬁy Intercity Rail

Air Carriers (Regular Non- a
Year (Scheduled) Route) | Commuter Amtrak €| Commuter P All
1970 679 106 79 22.3 37
1975 698 113 74 224 23.2 37
1980 736 125 69 217 23.6 37
1981 749 123 See d below 226 23.2 | Seedbelow
1982 766 133 215 23.3
1983 765 138 223 23.3 -
1984 759 133 227 23.2
1985 758 121 232 . 238.5
1986 767 123 249 22.0
1987 779 123° 259 21.9

a8 Railroads classified passenger traffic as commuter and non-comm
traffic and shorter-distance traffic not m
distances for the all category.

oving on commuter tickets.

uter, the latter representing longer-distance
This accounts for the relatively short

b Represents rail passengers purchasing commuter tickets. Does not include urban rail transit passengers.

¢ Figures after 1970 are Amtrak traffic
but now has been turned over to stateflocal authorities. Excluding the co
35 miles longer; i.e. 219 in 1970, 266 in 19

d  ICC discontinued collection of rail passenger data after 1980.

@ Revised.

Source:

and represent all of its passengers,

75, and 251 in 1980.

a small amount of which was commutation
mmutation, the distances were about

Seventh Edition.

Parsons
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Figure 1.2.1

Averaée Length of Passenger Trip

Domestic Air \ 1975

8007 ‘ 1987
600 —
400 —
200 — .

00 Intercity Bus

. Rail
Commutation
0

Source:

fairly constant from 1983 to the present.  These
are, however, slightly below the average cost of
goods as indicated by the consumer price index.
Intercity bus fares have generally followed con-
sumer prices, while commuter rail fares have
exceeded general consumer prices. Table 1.2.6
presents additional information onrevenues among
modes and compared to consumer prices. Of note,
the average revenue per passenger mile traveled in
1987 was between $.1057 to $.1232 per passenger
mile for passenger rail services. Figure 1.2.2
shows the average revenue per passenger mile by
node. For the Oklahoma study, a fare of $ .11 per
passenger mile was assumed.

Seventh Edition. The Eno Foundation for Transportation, Inc., May 1989

To summarize, commuter rail and intercity rail
ridership is on the upswing; however, total inter-
city demand s also increasing for all modes. Thus,
the relative share of travel carried by rail isremain-
ing at levels of less than one percent of total
intercity passenger travel. While a small percent-
age of total travel, rail accounted for over 12.8
billion passenger miles of travel, not an insignifi-
cant number.

Parsons
Brinckerhoff
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Table 1.2.4

U.S. Commuter Rail Industry
Summary Statistics - 1985 *

Urbanized Areas Served 7®
Commuter Rail Operations 16
Maximum Trains Operated Weekday 1,204
Annual Train Miles (Thousands) @ 34,482.7
Annual Train Revenue Miles (Thousands) 32,141.7
Annual Passenger Miles (Millions) 6,533.9
Annual Passenger Trips (Millions) 275.3
Average Operating Expenses per Vehicle Mile $2.70
Average Operating Expense per Vehicle Operated $168,342
Average Operating Expense per Vehicle Hour $113.80
Average Operating Expense per Passenger Mile $.10 )
Average Operating Expense per Passenger Trip (unlinked) $2.34

* Excludes Amtrak — 403(b) - commuter train service which are trains operated
at the request of a state or local government and 403(d) - “sunset” trains which
_only applies to services operating when Amtrak began.

(1) Includes Boston, New York/New Jersey, Philadelphia, Pittsburgh, Detroit, Chicago
and San Francisco. Detroit service was discontinued October, 1983.

(2) Atrain consists of one or more vehicles hooked together. Vehicle miles equals the
number of vehicles per train times the train miles.

Source: Urban Mass Transportation Administration. mwmﬂmmm

1987

Table 1.2.5

U.S. Commuter Rail Operators

Maximum Vehicles
Commuter Rail Operators in Service
Newark NJT Corporation 788
New York LIRR 1,035
Philadeiphia 245
Pittsburgh - PAT -8
New York MTNR 624
Chicago - Commuter Rail Bd 301
Chicago NW Tr. Co. 345
Chicago Mlinois Central ' 159
Chicago Burlington Northern 171
Boston BGM/MBTA 202
San Francisco - CALTRANS 97
Indiana Commuter TD 39

Source: Urban Mass Transportation Administration. Naﬁmmmammmnm
Statistics, 1985: Section 15 Annual Report, 1987

v . Parsons
5 Brinckerhoff



Figure 1.2.2

Revenue per Passenger-Mile by Mode

16 —
Air First
Class
14 — .
Commuter
Rail
124 Air
Coach

Cents

Air First
Class

Air
Coach

Source:
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2.0 INTERCITY DEMAND

INTRODUCTION TO INTERCITY
DEMAND

The purpose of the Interurban Commuter Study is
to examine the potential for future development of
fixed guideway facilities in the interurban corri-
dors between Oklahoma City and Tulsa and be-
tween Tulsa and Bartlesville. These fixed guide-
way facilities would provide an alternative ground
transportation system to complement the existing
intercity highway and (for Oklahoma City - Tulsa)
air transportation systems.

The future potential for fixed guideway develop-
ment will depend on several factors: the growth
in population and employment in each urban area,
the increase in interaction among the urban areas,
and the relative attractiveness of fixed guideway
travel compared to other available modes.

The remainder of this report is organized into three
sections. Section 2.1 describes existing travel
demand in the Oklahoma City - Tulsa and Tulsa -
Bartlesville corridors. Section 2.2 presents fore-
casts of year 2005 travel demand in these corri-
dors. Section 2.3 provides forecasts of 2005 fixed
guideway ridership, a portion of the total travel
demand in the two corridors. '

2.1  EXISTING TRAVEL DEMAND
2.1.1 Oklahoma City - Tulsa

At present, persons traveling between Oklahoma
City and Tulsa have three modal options: by
private automobile, by intercity bus, and by air.
Given these three options, the vast majority travel
by private automobile. Highway travel data is
available from an origin-destination survey of
travel on the Turner Turnpike conducted in 1987
by Wilbur Smith Associates for the Oklahoma
Turnpike Authority. The survey identified 6,322
weekday vehicle trips by automobiles and two-
axle trucks between the two urban areas, only
counting traffic with an origin in one urban area

and a destination in the other urban area, These
6,322 vehicle trips carried 8,624 paﬁsengers. Of
these trips, 10.4% were for recreation purposes,
14.2% for personal purposes and 75.4% for busi-
ness purposes.

Some intercity automobile travel li}(ely also oc-
Curs on non-toll routes, primarily SH 66. Reliable
information on the origins and destinations of
traffic on SH 66 between Tulsa and Oklahoma
City is not available. However, with a low-point
volume of 2,300 per day, between Stroud and
Bristow, the intercity volume is likely no more
than 500 to 1,000 vehicles, wi’ih 700 to 1,400
person trips. l .
Bus service between the two cities is offered by
Greyhound Lines. Ridership data is not available.
However, with five daily trips each way, the maxi-
mum ridership would only be on the order of 400
person trips per day.

Commercial air travel between the two cities is
very light, about 20 person trips per day. Some
travel by private plane is likely, but data is not
available. ' ‘

In total, about 10,000 daily one-way person trips
are made between the Oklahoma City and Tulsa
urban areas, with atleast 85% of these being made
by private automobile on the Turner Turnpike.

2.1.2 Tulsa - Bartlesville

At present, travel between Tulsa and Bartlesville
is made via the highway system, primarily U.S. 75,
either in private automobiles or by bus or limou-
sine service. Origin-destination data for travel

- between Tulsa and Bartlesville is not available;

however approximate numbers can be hypothe-
sized by examining traffic count data. 1987 vol-

- umes on U.S. 75 at the Tulsa/Washington County

line are approximately 7,300 vehicles per day.
While this includes commercial truck traffic and
trips with origins and/or destinations outside of
Tulsa and Bartlesville, it is likely that most, say
75%, of the traffic is between the two cities, i.e.,
approximately 5,500 vehicle trips and 7,500 per-
son trips per day.

Parsons ‘
Brinckerhoff :



In addition to private automobile traffic, some
travel is made utilizing Greyhound service, three
round-trips per day, and a limousine service be-
tween Bartlesville and Tulsa International Airport
provided by Phillips Petroleum. Ridership data
for Greyhound is unavailable, but is likely on the
order of 200 persons per day, maximum. The
Phillips Petroleum limousine service ridership is
estimated by company officials to be 30,000 to
40,000 per year, with 75% by company employees
and the remainder by other travellers on a space-
available basis, or about 100 - 125 trips per day.

2.2 2005 PROJECTED TRAVEL
DEMAND

2.2.1 Oklahoma City - Tulsa

As noted in the previous section, the vast majority
of travel between Tulsa and Oklahoma city utilizes
the Turner Turnpike. Over the past 16 years (1971-
1987), averaged over good economic times and
bad, traffic on the Turnpike has increased at a rate
of 3% per year.

Applying this growth rate to interurban travel
yields an estimate of 2005 Oklahoma City -Tulsa
travel demand of approximately 17,000 daily
person trips.

2.2.2 Tulsa - Bartlesville

An examination of traffic volumes at the Tulsa/
Washington County line over the past 16 years
(1971-1987) shows a growth rate of 4% per year.

Applying this growth rate to interurban travel
yields an estimate of 2005 Bartlesville - Tulsa
travel demand of approximately 16,000 daily
person trips.

23 2005 PROJECTED FIXED
GUIDEWAY RIDERSHIP

2.3.1 Forecast Methodologies

Asnoted in Section 2.1, the transportation marked
for interurban travel in the Oklahoma City - Tulsa
and Tulsa - Bartlesville corridors is firmly held by
the private automobile. Mode choice decisions
favoring automobile travel are generally most
sensitive to cost and convenience factors. In
contrast, intercity air travel is most sensitive to
travel time factors, in fact more so than any other
mode, with air time a positive factor favoring air
travel and with ground time a negative factor. It is,
therefore, in this context that the market demand
for interurban fixed guideway (both conventional
and high speed) is driven by a combination of
service features, the strongest of which are travel

time, cost and passenger comfort and conven-
ience.

Ridership forecasts for fixed guideway technolo-
gies require a thorough understanding of existing
intercity trip patterns and traveller characteristics,
Since service characteristics influence mode
choice, demand estimates are traditionally derived
from econometric models that quantify travellers’
responses to service variations. These variations
include: travel time, cost, frequency of service,
and accessibility.

With these factors in mind, the study team re-
viewed available methodologies for estimating
potential fixed guideway ridership fora highspeed
passenger system in the Oklahoma City - Tulsa
and Tulsa - Bartlesville corridors. Given the
virtual absence of modal competition in these
corridors, it was not possible to calibrate a fore-
casting methodology based on local, observed
data. Rather, the approach was to borrow usable
methodologies developed elsewhere. Two meth-
odologies were chosen, which provide a range of
values for estimated fixed guideway ridership, one
developed for AMTRAK, the other by Wisconsin
DOT (WisDOT). Each model is described below,
In turn.,

Parsons
Brinckerhoff
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2.3.1.1 AMTRAK Model

The AMTRAK intercity passen gerdemand model
has been used extensively over the past few years
inAMTRAK s route planning process. The model
was originally developed by Peat, Marwick,
Mitchell & Co. in 1978-1979 to develop baseline
passenger demand estimates for the Houston to
Dallas-Fort Worth corridor.

The AMTRAK model utilizes the followin g input
variables: population, rail fares and auto costs, rail
travel times, frequency of rail service, and the
relative attractiveness of each intercity terminal
point.

The passenger demand equation takes the follow-
ing form:

2.468 + ti + 1j) . 06085 07208
Annual = e X (popi x popj) X time
. Ridership 0.7736 1.0294
x freq X (auto cost / fare)
where:

popi and popj are the population of the City pairs;

time is the scheduled rail time in minutes;

freq(quency) is the number of daily round trips;
auto cost is the out-of-pocket cost of driving
between i and j;

fare is the projected one-way rail fare between i

and j; and,

ti and tj are the attraction factors of each city.

To forecast ridership, year 2005 population for
each of the urban areas was used as input into the
model. Three time variables were used, one as-
suming standard Amtrak, with average speeds of
about 45 mph, the second assuming enhanced
Amtrak service with average speeds of about
55 mph, and the third high speed service with
average speeds of about 65 mph. For the fre-
quency variable, 10 daily round-trips were as-
sumed between each city pair. Out-of-pocket auto
operating costs were calcuated at 10 cents per
mile, plus tolls. One-way fixed guideway fares
were assumed to be an average of 11 cents per
mile. For all three cities an attraction factor of 1.0,
indicating average attractiveness, was assumed.

2.3.1.2 WisDOT Model

The WisDOT model was developed in 1980 by
Wisconsin DOT during the development of the
State Highway Plan. The WisDOT mode choice
model was developed usin g adirect utility assess-
ment technique, which involves calibrating the
model based on responses to a series of hypothet-
cal situations which have been constructed using a
experimental design. The model is then validated
on observed travel data.

The model has a multinomial logit form, designed
toestimate the probability of choosing each of four
travel modes: bus, rail, air, and auto, for each of
three travel purposes, recreation, personal and
business. The multinomial logit model formula-
tion is:

Ui

. Uj
Pi=¢ !

' / Sume
Where Pi is the mode share for mode i, Ui is the:

utility function for mode i, and Uj is the utility
function for mode j.

The utility functions by purpose and mode are as
follows (with cost coefficients adjusted to reflect
1989 dollars):

Recreation

Bus: Ub =-1.27-.105 Cb/d - .85 Tb/d - .58/Fb
Rail: Ur = -0.10-.105 Cr/d - .85 Tr/d - .58/Fr
Air:

Ua = -0.66 - .098 Ca/d - .094 Ta/d -
_ .010/fa :
Auto: Uh = -025¢

Personal

Bus:  Ub = -0.73-.105 Cb/d -.93 Tb/d -.93/Fb
Rail: Ur = -0.18-.105 Cr/d -.93 Tr/d - 93/Fr

~Air: Ua = -0.86-.035 Ca/d -.16 T2/d -.064/Fa

Auto: Uh = -036¢g

Parsons
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Business

Bus: Ub = -2.11-.068 Cb/d -1.25 Tb/d -
1.86/Fb

Rail: Ur =-0.30-.068 Cr/d-1.25Tr/d -1.86/Fr

Air:  Ua = -0.57 - .017 Ca/d -0.72 Ta/d -
0.26/Fa

Auto: Uh = -023g

Where,

Ci is the one-way cost of mode i in cents;

d is the one-way auto distance in miles;

- Tiis the time difference between mode i and auto,
including access time, in minutes;

Fi is the daily frequency of trips on mode i; and,
g is the gasoline price in cents per mile.

To forecast ridership, the cost, time and frequency
assumptions will be the same as described for the
AMTRAK model. Assumed access times for
Oklahoma City - Tulsa bus and rail trips will be 60
minutes, for Oklahoma City - Tulsa air trips will be
90 minutes, and for Tulsa - Bartlesville bus and rail
trips will be 45 minutes. Gasoline cost will be
assumed at 4.5 cents per mile. The distribution of
trips by purpose, for both corridors, will be as-
sumed to be the same as reported for trips on the
Turner Turnpike, i.e., 10.4% recreation, 14.2%
personal, and 75.4% business.

2.3.2 Oklahoma City - Tulsa

Using the methodologies described above pro-
duced the following estimates of 2005 daily inter-
urban fixed guideway travel:

AMTRAK WisDOT Average
Standard AMTRAK | 195
Enhanced AMTRAK 225
High Speed 250

1,425 810
1,795 1,010

2,090 1,170

2.3.3 Tulsa - Bartlesville

Using the methodologies described above pro-
duced the following estimates of 2005 daily inter-
urban fixed guideway travel:

AMTRAK WisDOT Average
Standard AMTRAK 40 720 380
Enhanced AMTRAK 50 990 520

High Speed 60 1,240 650
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3.0 INTRODUCTION TO
POTENTIAL CORRIDOR
ALIGNMENTS

3.1 STUDY PURPOSE

The purpose of this chapter is to outline the poten-
tial placernent and layouts for future rail passenger
service development between three urban areas:
Oklahoma City, Tulsa, and Bartlesville. The pri-
mary thrust of the analysis is to present design and
operating data on the major existing freight rail-
road lines running between these urban areas,
These include the Burlington Northern Railroad
(BN) between Oklahoma City and Tulsa, and the
Atchinson, Topeka, Santa Fe Railroad (AT&SF)
between Tulsa and Bartlesville. The existing
highway facilities between these cites are also
briefly evaluated for potential utilization of high
occupancy vehicle lanes and/or commuter rail.
These highways include the Turner Turnpike
(I-44) and SH 66 between Oklahoma City and
Tulsa, and US 75 between Tulsa and Bartlesville,
These facilities were selected for consideration
based upon availability of railroad trackage and
directness of connectivity. Figure 3.1.1 shows
these facilities considered for potential interurban
commuter passenger travel.

3.2.1 Potential Railroad Alignments

3.2.1.1 Summary

As requested by the Oklahoma Department of
Transportation, Parsons Brinckerhoff Quade and
Douglas, Inc. (PBQD) conducted a field survey of
the track conditions between Oklahoma City and
Tulsa, and between Tulsa and Bartlesville. The
survey determined that itis technically feasible to

use existing railroad facilities for establishing a

passenger service between the aforementioned
cities. There are some areas which require further
review and because of a time constraint, the field
survey was conducted without the benefit of infor-
mation which was requested from the respective
railroads. If patronage studies support further in-
vestigation of this concept in the second phase of

work, additional work and documentation should
be developed regarding the cost of upgrading
existing traffic protection at road crossings, ade-
quacy of the existing train control system to incor-
porate passenger trains, and the preferred Central
Business District (CBD) station sites,

3.2.1.2 General Description

The proposed route between Oklahoma City and
Tulsa would utilize the existin g Burlington North-
ern Railroad tracks for an approximate distance of
120 miles and then utilize the AT&SF Railroad
between Tulsa and Bartlesville for an additional

50miles. The proposed route can be subdivided as
follows. '

. Oklahoma City CBD 4.5 miles
. BN mainline to Sapulpa 99.5 miles
. Sapulpa to Tulsa 14.0 miles
e Tulsa CBD 1.0 miles
. Tulsa to Owasso 11.0 miles
J Owasso to Bartlesville 38.0 miles
. Bartlesville CBD 1.0 miles

The track conditions vary from Class 1 (poor) to
about Class 4 (good). The Federal Railroad Ad-
ministration (FRA) classification system which
relates permissible train speed to track conditions
is as follows.

FREIGHT PASSENGER

TRAINS TRAINS
CLASS 1 10 MPH 15 MPH
CLASS 2 25 MPH 30 MPH
CLASS 3 ~ 40 MPH 60 MPH
CLASS 4 60 MPH 80 MPH
CLASS 5 80 MPH 90 MPH
CLASS 6 110 MPH 110 MPH

The majority of the trackage between Oklahoma
City and Tulsa is Class 4 or.can be brought to that
level with minor rehabilitation. The local BN
personnel in Oklahoma City stated that the top
speed between Sapulpa and Oklahoma City is
presently 49 mph. This is consistent with the
observed track conditions.
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The majority of the track leaving Tulsa and going
to Owasso is Class 2 with some Class 1 close to
downtown Tulsa. The track between Tulsa and
Owasso is within “yard limits” and therefore
operates at slow speeds (20 mph max). Between
Owasso and Bartlesville the track condition is
Class 3. The local AT&SF personnel in Owasso
advised the top speed to Bartlesville was about 40
mph with some 25 mph speed restrictions. _

3.2.1.3 Field Survey
The field survey noted the following conditions:

3.2.1.3.1 Oklahoma City CBD (4.5 miles):
The yard limits for the Burlington Northern Rail-
road begin near the railroad interlocking on the
cast side of Oklahoma City. This interlocking is
called the Greig Interlocking and is the location
where the Missouri Kansas Texas Railroad (MKT)
and the Santa Fe Railroad cross the Burlington
Northern Railroad.

Two possible CBD alignments may initiate at this
point. The first possibility requires that a new
track connection be constructed permittin g atrain
access to the CBD via the former Rock Island
Railroad now owned by ODOT, This rouie could
access the existing AT&SF station or a new station
could be constructed. The rail in the ODOT track
is bolted rail, 901b OH 1922. This means that the
rail is joined together with metal joint bars and
weighs 901bs per yard. It was manufactured by the
Open Hearth process and was produced in 1922.
The track conditions are poor for this section. It
will require extensive upgrading particularly in
the CBD area where the track would be graded as
class 1. The rail exhibited end batter and was bent
in the vertical plane because of poor tie and ballast
conditions. The track bed improved as it ap-

proached the Greig Inierlocking with the Burling-

ton Northern Railroad. .
It would be considered as class 2.

The second approach to the CBD would not re-
quire a new connection. The Burlington Northern
Railroad accesses a formerpassenger station atthe
south end of the CBD. The rail in the BN track is
1151b, CC1955. This is largerrail than used on the

ODOT/MKT route and is control cooled (CC).
The cooling process reduces rail breaks caused by
entrapped hydrogen during rail manufacture. The
track is generally in class 3 to class 4 condition,

The first connection would avoid potential coordi-
nation problems with the existing yard operations
atthe BN’s East Yard. The second approach would
require coordination with the Santa Fe Railroad
which also uses this route into the CBD. The BN
route operates under Yard Rules. This limits the
maximum speed to 20 mph and requires trains to
operate with the ability to stop within one-half of
the stopping distance of any object. Relief from,
ormitigation of, this type of operation would be re-
quired to expedite passenger train operations. It
is not known at this time what operating rules are
used on the ODOT trackage, but it is probable that
a similar operation is used on that route.

3.2.1.3.2 BN mainline to Sapulpa (99.5
miles): The mainline to Sapulpa consists initially
of bolted 115Ib rail and after about 8 miles be-
comes continuously welded rail (CWR). The
track condition is class 4 and should not require
additional upgrading of remedial action. The
trains are operated under rules governing radio
controlled operations. Under this system, train
location and movementare determined usingradio
communications. This method of controllin g train
operations may not be adequate if passenger trains
run on high frequencies. Atalow level of service,
however, it should not present a major problem.

In Sapulpa, the rail becomes bolted rail as the
mainline enters the yard area just west prior of the
WYE interlocking. The track condition is class 3.

3.2.1.3.3 Sapulpa to Tulsa (14.0 miles):
The “WYE” track in Sapulpa permits 25 mph
movement to the Mainline to Tulsa. The rail in the
Sapulpa to Tulsa segment is 1321b welded rail and
the track condition is either class 3 or class 4. The
trains movements are controlled by CTC and the
maximum speed is 55 mph. A classification yard,
called Cherokee Yard, exists on the south side of
Tulsa and may impose a speed restriction to through
movements.
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3.2.1.34 Tulsa CBD (1.0 miles): The
Burlington Northern continues through Tulsa and
is mainly grade separated from CBD traffic. The
actual passenger station could be located on Main
Street. Two side tracks are available forpassenger
service. Some re-working of track connections
may be needed depending upon the exact location
of the platform. This area is under yard rules. This
should not impose a major problem to passenger
. train operations because of its relatively short
length and the need for the passenger train to slow
down transversing thru turnouts.

3.2.1.3.5 Tulsato Owasso (11.0miles): The
Santa Fe track commences at Greenwood Ave

through a turnout from the BN Railroad. The track

condition is class 2 and the rail which is initially
bolted 100Ib rail, quickly changes to 90Ib OH
1928 rail. The track condition varies from class 1
to class 2, but the track condition does improve as
itapproaches the airport area on the northeast side
of Tulsa. This section of track is desi gnated as yard
track and does not justify significant upgrading for
freight train traffic. Because of its length, it is
undesirable for passenger trains to be restricted to
the present yard speed. Some rehabilitation would
be necessary.

3.21.3.6 Owasso to Bartlesville (38.0
miles): A Santa Fe yard exists in Owasso at the
northern limit of yard operating rules. Although
the rail is 901b OH 1928, the general track condi-
tion is class 3. The timber tie condition and ballast
condition is good. About 5 miles south of
Bartlesville, the 90 1b rail has been replaced with
131 continuously welded rail. This section of
track is class 4.

3.2.1.3.7 Bartlesville CBD (1.0 miles): The
track within Bartlesville is class 2. Some upgrad-
ing should be accomplished in this section. The
former passenger station has been rehabilitated
and would require no major reconstruction.

3.2.1.4 Other Factors

3.2.1.4.1 Horizontal Alignment: The track
condition is only one factor which limits the oper-
ating speed. The horizontal ali gnmentcan be more
restricted in certain locations. The detailed infor-
mation contained in the railroad valuation sections
and track charts provided the data to determine a
maximum speed based on curvature and amount
of track superelevation at respective railroads.
The field inspection noted numerous curveson the
segment between Oklahoma City and Sapulpa. If
the track is used for freight and passenger service,
there will be a limit placed upon the amount of

superelevation applied to a curve to achieve a
higher speed.

3.2.1.4.2 Road Crossing Protection:
Numerousroad crossings exist and most crossings
have some protection such as flashers. Iftrains are
operating atdifferent speeds some modification to
the crossing protection equipment will be neces-
sary. An estimate will be requested from the
respective railroads concerning this issue if the
results of this feasibility study indicate further
detailed study should be pursued.

3.2.1.4.3 Freight Train Operations: The
present freight traffic between Oklahoma City and
Tulsa is two trains per day. Each train consists of
80 to 100 cars. The traffic between Sapulpa and
Tulsa may be influenced by the*WYE” connec-
tion and the classification yard at Tulsa.

The present traffic between Tulsa and Bartlesville
isalso two trains per day. Each train consists of 20
to 80 cars. Additional traffic exists because of
local switching of industries in Bartlesville.

The level of freight train traffic does not appear to
be significant enough to pose a problem if some
additional traffic for passenger service is added to
the routes. More data on the proposed level of
passenger service and the method of controlling
train traffic will be developed if the second phase
of the study continues. A level of passenger
service exists which the existing tracks and train
control system cannot support. :
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3.2.1.4.4 High Speed Operations: A de-
tailed analysis of high speed passenger operations
cannot be conducted until the railroads send more
definitive alignment information. The amount of
curvature on the discussions with yard staff, is not
conducive to high speed operation.

3.2.1.5 Estimated Speed for Passenger
Trains

Although a precise speed for passenger train op-
eration cannot be determined at this time, an
estimate of the average speeds achievable by
segment is provided in order to guide potential
level of service offered by each segment.

Oklahoma City CBD
4.5 miles, upgraded to class 3, 30 to 35 mph,
estimated travel time = 9 minutes

BN Mainline to Sapulpa
99.5 miles, maintain to class 4, 50 to 60 mph,
estimated travel time = 119 minutes.

Sapulpa to Tulsa
14.0 miles, maintain to class 3, 40 to 50 mph,
estimated travel time = 21 minutes

Tulsa CBD

1.0 miles, upgrade to class 3, 20 to 25 mph,
estimated travel time = 3 minutes

Tulsa to Owasso
11.0 miles, upgrade to class 3, 30 to 40 mph,
estimated travel time = 22 minutes

Owasso to Bartlesville
38.0 miles, upgrade to class 4, 50 to 60 mph,
estimated travel time = 45 minutes

Bartlesville CBD
1.0 miles, upgrade to class 3, 20 to 25 mph,
estimated travel time = 3 minutes

The above travel times are rough approximations;

they do serve as an indication of each segments
potential. Based on these estimates the total travel
time between Oklahoma City and Tulsa is about
2.5 hours. The travel time between Bartlesville
and Tulsa is about 1 hour and 15 minutes.

3.2.2 POTENTIAL HIGHWAY ALIGN-
MENTS

3.2.2.1 Oklahoma City to Tulsa

Two highway facilities provide direct transporta-
tion linkages between the urban areas of Tulsa and
Oklahoma City. These include the Turner Turn-
pike (I-44) and SH 66. The former falls under the
Jurisdiction of the Oklahoma Turnpike Authority (
) and the second falls under the jurisdiction of the
Oklahoma Department of Transportation. The
approximate road mileage distance between the
two urban areas is 87 miles on I-44 and 97 miles on
SH 66. Figures 3.2.2.1 and 3.2.2.2 show the
existing traffic volumes on these two hi ghways res
spectively.

Between 1977 and 1987 traffic on the Turner Turn-
pike increased at an average of 4 percent annually.
Likewise, traffic on SH 66 has been growing at an
average of 5 percentperyear. Table 3.2.2.1onthe
next page shows the physical design information
for these roads.

3.2.2.2 Tulsa to Bartlesville

The transportation corridor between Tulsa and
Bartlesville is served primarily by US 75. The
road mileage distance between the two urban areas
is approximately 46 miles. Figure 3.2.2.3 shows
the current traffic volumes; this traffic grew atan -
average of 9 percent per year during the 1977-
1987 period. Table 3.2.2.1 also presents the physi-
cal design data on US 75.

3.3 RECOMMENDATIONS

With limited exceptions outlined in section 2.13 ,
the two primary freight railroad lines between
Bartlesville, Tulsa and Oklahoma City generally
offer Class 3 and 4 rail service (from 60 to 80 mph
for passenger trains). Itis recommended that the
potential alignments for the potential interurban
commuter market focus on utilizing the existing
railroad lines. With freight train service presently
limited to two trains between Oklahoma City and -
Tulsaand twotrains between Tulsa and Bartlesville,
the level of freight train traffic does not appear to

Parsons
Brinckerhoff



. Table 3.2.2.1

Physical Characteristics of the Highways for Potential Use

for Passenger Rail

DRIVING LANES  SHQULDERS MEDIAN
SH 66 2-12' 6' (sod) none
Us 75 4 divided 10'and 4’ 40
US 60 44 - -
1-444 4-12' 12'and 1.5 12

RIGHT-OF-WAY

80’
300’
80’
200

Source: Oklahoma Department of Transportation, 1989.

Oklahomg Turnpike Authority, 1989,

be significant enough to pose a problem if passen-
ger service were to be added to these lines. Be-
cause of the curvature of the BN between Tulsa
and Oklahoma City, it is unlikely that this freight
rail line, as it presently exists, could support high
speed passenger rail operations.

As traffic on the Turner Turnpike and US 75
grows, OTA and ODOT may consider providing
limited priority treatment for high occupancy
vehicles (carpools, vanpools, and/or buses). For
example, a bypass lane could be provided at the
toll booth plaza to provide a travel time advantage
to high occupancy vehicles. Similarly, priority
entrance both to US 75 at Bartlesville and to the
exit at the Tulsa International Airport and/or the
CBD could be provided. In other cities across the
country, such priority treatment for high occu-
pancy vehicles has been instrumental in the devel-
opment of shared ride transportation. This not
only provides travel time savings to shared ride
passengers but also increases the person carrying
capacity of existing highways.

Parsons
Brinckerhoff

16




@

City

= Oklahoma

Parsons Oklahoma Fixed Guideway Transportation System Study Figure
Brinckerhoff

Parsons Brinckerhott PRESENT DAILY TRAFFIC VOLUMES 3.2.2.1
eyt et

17



ANo
ewoyeyo

ojliasollieg

Figure

3.2.2.2

Oklahoma Fixed Guideway Transportation System Study

DAILY TRAFFIC VOLUMES - 1987

kerhoff

Parsons
Brinc

Parsons Brinckerhoft
Quade & Dougias, Inc.

Engineers « Architects « Planners

18



F
o

G,
10500
8000

327500

Bartles ville.

®
—®
£
Parsons Oklahoma Fixed Guideway Transportation System Study Figure
Brinckerhoff
Parsoas Brinckerhoft PRESENT DAILY TRAFFIC VOLUMES 3.2.23
gu:da & l:o‘ugl:l. lm.. .

19




This page intentionally left blank.

Parsons
Brinckerhoff

20




4.0 INTRODUCTION TO

TECHNOLOGY
OPTIONS

41 PURPOSE

The purpose of this section is to present various
transit systems and technologies currently avail-
able or in operation which may be considered for
deployment in intercity transit applications.
Additionally, this section also explains the tech-
nologies presently under development.

Section 4.2, Intercity Transit System Technolo-
gies, presents the range of technolo gies applicable
to the intercity corridors identified between Okla-
homa City and Tulsa and Tulsa and Bartlesville.
Conventional rapidrail, high speed rail, and super-
speed rail technologies are subclassified with a
brief discussion of each. The subclassifications
are presented for several purposes. First, they are
intended to help differentiate the subtle differ-
‘ences between the technologies in any classifica-
tion. Secondly, the subclassifications are intended
to allow study outputs to be related directly to
transit systems employed in other cities. Finally,
the subclassifications help assure that equipment
suppliers understand the conclusions reached in
Oklahoma once the systems and technologies are
made in the Oklahoma Interurban Commuter Study.

A major consideration in selecting an intercity
transit technology is the compatibility of the spe-
cific technology with interurban transit services.
For example, diesel fueled technologies are not
directly compatible with light rail transit technolo-
gies. Thus, a transit transfer center would be a
component of either the intercity or intracity sys-
tems to afford passengers a modal change from
one transit system to the other,

Appendix A, Definitions and Glossary of Terms,

provides a glossary for ease of identification of the
various types of technologies discussed in the
memorandum,

Appendix B summarizes the major classifications
of transit technologies.

4.2 INTERCITY SYSTEM

TECHNOLOGIES

This section discusses the range of intercity transit
system technologies applicable to the Oklahoma
City-Tulsa-Bartlesville Corridors. Four catego-
ries of technology exist:

Conventional Technologies — up to 80 MPH
Urban/Suburban Bus
High-Capacity Commuterwa
High-Capacity Busway
Articulated Guided Bus :
Heavy Rail — Conventional and Automated
Commuter Rail

Rapid Rail Technologies — 80 to 125 MPH
LRC Train

High-Speed Train (HST)

T-200 Train

Amtrak AEM-7

Amtrak F 40 PH

SPV 2000

¢ © o o o o

High-Speed Rail Technologies — 125 to 185
MPH

ET 403 Train

ETR 401 Train

Advanced Passenger Train (APT)

Series 961 Bullet Train

Tres Grand Vitesse PSE (TGV-PSE)
Intercity Express (ICE)

° e o & o

Super-Speed Technologies — Greater than
185§ MPH ) _
MAG-LEYV TR06

MAG-LEV MLU-001

4.2.1 Conventional Technologies

4.2.1.1 Urban/Suburban Bus

Bus transit is the dominant mode of public trans-
portation in the world. Conventional vehicles can
accommodate from 12 to 66 seated passengers, as
well as some standees. (An articulated bus can
accommodate 40 to 66 seated passengers in addi-
tion to standees, for a total capacity of 100 to 125
passengers.) Inmost cases, buses operate in mixed
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flow with other traffic vehicles, but they can
operate in an exclusive bus-only lane or exclusive
busway. Bus technology can be conventional
diesel, electric trolley, guided bus, or dual-propul-
sion (diesel and electric).

Two types of urban bus service exist. In the first
type, buses travel on street transit routes and these
routes comprise the entire transit network. In the
second type of service, buses are not the exclusive
transit mode, but instead serve as a supplementary
feeder service to rail networks. In the latter form
of service, buses can overlap somewhat with dial-
a-ride in low-volume suburban routes. At the
upper end of their application, buses can serve
lines with 3,000 to 5,000 persons/hr.

Suburban bus service is provided by fast, comfort-
able buses on long routes with widely spaced
stops. Compared to urban bus service, suburban
buses provide more comfortable travel at higher
speeds, but between fewer points and sometimes
at a higher price. The reliability of suburban serv-
ice depends on traffic conditions along the route.

4.2.1.2 High-Capacity Commuterway
Commuterways, typically, are lanes restricted to
buses and high-occupancy vehicles (carpools and
vanpools) whose purpose is to provide express
operations by segregating buses from normal traf-
~ ficlanes. Buses travel on the roadway with few, or
without any, stops to the Central Business District
(CBD) or major activity centers, then use streets
for distribution; routes have few coordinated trans-
fers with other routes. Because this type of opera-
tion is generally provided only during peak travel
periods, it usually represents commuter, rather
than regular, transit. In addition, lanes can suffer
from enforcement difficulties: if traffic is suffi-
ciently dense to make an high occupancy vehicle
(HOV) lane useful, it becomes tempting for non-
HOV traffic to use the lane.

4.2.1.3 High Capacity Busway

Busways are essentially bus-only lanes or road-
ways providing buses with an exclusive right-of-
way (ROW) which is grade-separated from all
other traffic. Busways do notrequire the introduc-
tion of new technology and they can be used by

many bus routes serving a large area. In heavily
traveled corridors, bus-only lanes speed up bus
operations at a cost and implementation time
approximately equal to that of major roadway
construction. Depending upon headways, the pas-
senger capacity of a busway ranges from 10,000 to
32,000 passengers perhour, versus 4,000 to 11,000
on arterial streets. The upper range of busway
capacities is obtainable at lower speeds which
permit closer headways.

4.2.1.4 Articulated Guided Bus
Articulated guided bus systems are now operating
in Adelaide, Australia and Essen, West Germany.
An articulated guideway bus is a bus whose steer-
able axles can be automatically steered when the
bus is traveling on a specially equipped roadway.
If the bus is operating outside this specialroadway,
it must be manually steered by the driver, who is
always on board the vehicle. Any common bus
technology can be guided.

Guided bus roadways, like busways, provide a
dedicated road system. Stations can be either on-
line or off-line. Toreduce ROW requirements and
acquisition costs — as well as the cost of the
roadway, which can be at-grade, elevated or in a
tunnel — various guideway systems can be used
to tightly control the trajectory of the vehicle.
Several types of guidance schemes, both elec-
tronic and mechanical, have been developed.

4.2.1.5 Commuter Rail

This mode, also known as regional rail, is gener-
ally operated by a public agency on a railroad
right-of-way; the right-of-way is usually grade-
separated, but uses signalized grade crossings.
Traction power is either electric or diesel, but
when electric traction power is used, each car
(coach) may or may not have motors. If diesel
power is used, the locomotive is capable of push-
ing or pulling 1 to 10 cars (push-pull operation).
Seating capacity ranges from up to 128 seats in
single-level cars to as many as 175 seats in double-
decker cars. Double-decker cars are used in Chi-
cago (by Illinois Central), in San Francisco (by
Southern Pacific) and in Toronto and Paris. The

- service is characterized by longer trip lengths and

longer spacings between stations. In addition,
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commuter rail has a high labor rate because a train
conductor is always present.

Mostregional rail networks comprise several lines
radiating from the CBD, with most stations lo-
cated at suburban town centers. Park-and-ride,
kiss-and-ride, feeder buses and walking are used
as access modes. Central city stations are often
combined with intercity rail stations, but these
stations are limited in number and provide little
downtown coverage. Because commuter rail is
predominantly suburb-to-CBD service, it often
has heavily peaked and highly directional passen-
ger volumes. Lines that offerre gular headways of
20, 30, or 60 minutes throughout the day may also
have reasonable evening and weekend service.
Good regional rail systems can be found in many
cities throughout the world, including Chicago,
New York, Philadelphia, San Francisco, Boston,
Toronto, Glasgow, London, Moscow, Sydney,
Zurich, Paris, Rome, and Tokyo.

In recent years, with the spatial growth of cities,
some existing regional rail systems have been
reorganized into heavy rail systems by the con-
struction of CBD tunnel connections between rail
lines to improve CBD coverage. The Munich
S. Bahn and Paris R.E.R. systems are good ex-
amples of this restructuring. New systems with
this feature include the San Francisco BART and
Philadelphia PATCO systems as well as New
Jersey Transit and the Frankfurt S. Bahn. These
modern commuter rail systems have provided
metropolitan regions with an excellent regional
transportation network heavily integrated with
local transit.

4.2.2 Rapid Rail Technologies

4.22.1 LRC Train

The LRC (light, rapid, comfortable) train is Can-
ada’s entry into the field of lightweight, high-
speed rail passenger equipment. Itutilizesan LRC
diesel electric locomotive, separately or in mul-
tiple units for push-pull service, to haul tilt-body,
lightweight, LRC coaches. The banking body
coaches permit higher speeds around curves with-
out exceeding passenger comfort limits and with-
out requiring the reworking of existing track to
provide the greater superelevation normally re-
quired for higher speed operations.

- A typical LRC trainset consists of one locomotive

and up to five coaches for sin gledirectional use, or
two locomotives, one at each end, with up to 10
coaches between. Control trainlines are used for
this application. The production locomotive uses
a V-16 engine and the seating arrangement in
coaches can be specified by the purchaser. Con-
ventional Amtrak coaches capable of carrying 84
passengers, and snackbar coaches capable of

carrying 60 passengers, can be included in the
trainset.

Although the locomotive trucks do not provide a
banking capability, the passenger car trucks allow
carbody banking, The bankin g feature is achieved
by separating the car trucks into two major parts:
the truck properand the body banking system. The
banking mechanism consists of a tilting bolster
supported by aswing linkage mounted on the truck
frame. The linkage places the roll axis at the
approximate point where the passenger’s hip is
located when seated — a point below the coach’s
centerof gravity. Thisresultsin maximum passen-
ger comfort because there is minimum translagion
of the passenger’s body. Banking is achieved by
two hydraulic cylinders mounted diagonally be-
tween the tilt booster and the truck frame. Because
the banking system employs conventional hard-
ware, it can be classified as a proven system and
concept. In the event of a malfunction, the bank-
ing system assumes a neutral position (no bank-
ing) and locks, while the remainder of the suspen-
sion system remains unaffected,

4.2.2.2 High-Speed Train (HST)

HST, or Intercity 125, is a high-speed “light-
weight” train with .diesel-electric locomotives
hauling coaches in a pull and push unit-train. This
fairly conventional locomotive-hauled unit train
has been in revenue operation in the United King-
dom ssince 1976. The HST can achieve maximum

. operating speeds of 125 mph on non-electrified

routes within the U.K., with an average operating
speed of 90 mph.

Normal HST trainsets operate with two special
lightweightdiesel-electric locomotives, oneateach
end, with up to eight coaches in between. The
multiple unit (MU) control resides in the lead cab
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for the push-pull operation. The locomotive also
contains a small baggage compartment at the rear
to increase luggage capacity. Trainsets consist of
five coaches, one snackbar/coach and two loco-
motives, providing a 306-passen ger capacity. The
locomotives, with aerodynamically shaped cab
ends at either end, provide bidirectional capacity.

4.2.2.3 T-200 Train

The T-200 is a high-speed trainset now being
developed by Swedish State Railways. It features
radial-alignment axles and banking carbodies
designed to operate at 124 mph over existing,
upgraded rail lines. The active body-tilt control
system has been designed to achieve 30 percent
higher speeds without changing the curved align-
ments.

4.2.2.4 Amtrak AEM-7

This locomotive, considered state-of-the-art in
domestic electric passenger train propulsion, hauls
Amfleet cars in the Northeast Corridor at speeds
up to 120 mph. '

4.2.2.5 Amtrak F 40 PH

This locomotive is also considered state-of-the-art
in domestic-electric passenger train propulsion.
The unit is a converted freight locomotive of
excessive weight necessary for high-speed opera-
tions.

4.2.2.6 SPV 2000

The SPV 2000 is a self-propelied railway passen-
ger car built by the Budd Company and now
owned by Transit America, Inc. The diesel engine
unit can be used for single-car operation or in
trains of up to 10 cars traveling at a maximum
speed of 120 mph. There are approximately 23
cars now in domestic passenger service in Con-
necticut and New York, but this vehicle is no
longer being manufactured.

4.2.3 High-Speed Rail Technologies

4.2.3.1 ET 403 Train

The experimental German Federal Railway ET
403 trainis a streamlined, lightweight, high-speed,
all-electric passenger train. It has been developed
to operate at 125 mph on present and future elec-
trified lines. Train features include high accelera-

tion rates and motored axles to reduce the maxi-
mum axle loading.

4.23.2 ETR 401 Train

The Italian ETR 401 train, now in limited revenue
service, is a lightweight, high-speed, all-electric,
multiple-unit train. It features high acceleration
rates and tilt-body vehicles that maintain passen-
ger comfort as the train travels around the sharply
curved sections of the Italian roadway.

4.2.3.3 Advanced Passenger Train (APT)
The British APT is a high-speed, lightweight, ar-
ticulated, tilt-body train. It is presently being
developed for use on Britain’s electrified lines. .

4.2.3.4 Series 961 Bullet Train

The Series 961 is a six-car prototype for a high-
speed, lightweight, electric multiple-unit trainset
developed for the Japanese National Railways.
Although somewhat lighter and more powerful
than the older operating bullet trains, this trainset
incorporates little advanced technology; it repre-
sents the refined use of conventional components.
Trains operate on a dedicated track and consist of
separable, individually powered passenger cars
traveling in married pairs. Speed is currently re-
stricted to 130 mph to comply with energy conser-
vation and noise standards. Design speed is 160
mph with a passenger-carrying capacity of 352.

4.235 Tres Grand Vitesse PSE (TGV-
PSE)

The TGV-PSE, the French National Railways’
high-speed, lightweight articulated train, consists
of two separable electric locomotives, one at each
end, and an articulated section of eight passenger
coaches. Operating on rail lines dedicated exclu-
sively to passenger rail, this train is currently
operating at speeds of up to 186 mph and carrying
as many as 386 passengers per train set.

4.2.3.6 Intercity Express (ICE)

The German ICE is a high-speed, electrically
powered, push-pull multiple-unit train consisting
of two powered end cars and a variable number of
non-powered center cars. It operates at a maxi-
mum speed of 185 mph. Now under development,
this trainset is not yet in revenue service.

Parsons
Brinckerhoff

24




4.2.4 Super-Speed Technologiés

Two principal forms of super- speed systems under
consideration for commercial application exist:
the German (attraction) Maglev TR 06, and the
Japanese (repulsion) Maglev MLU-001 systems.
Magnetically levitated (Maglev) systems gener-
ally consist of short trains — one to four passen-
gCr cars — operating on top of an elevated
guideway. The trains are held aloft by the dynamic
interaction between magnetic forces with electro-
magnetic forces providing propulsion. The forces
for both suspension and propulsion are generated
in the guideway beneath the train. While one form
or another of Maglev has been under development
for a number of years, neither approach is yet in
commercial service. This makes it difficult to
obtain reliable data regarding cost or the ability to
operate under adverse weather conditions. Addi-
tional data still need to be developed and con-
firmed before Maglev technology can be evalu-
ated on an equal footing with the high-speed and
rapid rail technologies presently in operation.

4.2.4.1 Maglev TR06

The West German Transrapid consortium contin-
ues to develop this system using an extensive test
facility for prototype testing at speeds in excess of
248 mph. Attraction Maglev operates with con-
ventional electro-magnets which are vehicle-borne
and attracted upward to steel rail. These magriets
operate at very small air gaps of approximately 1/
3 inch, and require servo-controlled electric mag-
neticdrive. As aresult of the small gap, attraction
Maglev is relatively intolerant of guideway ir-
regularities and requires a secondary suspension
system on the vehicle. An on board linear motor
provides propulsion.

4.2.4.2 Maglev MLU-001
These Maglevs are now under development by
Japanese National Railways (JNR) . The Cana-

dian Institute for Guided Ground Transport has

proposed their use in the Toronto-Montreal Corri-
dor at speeds of 270 mph. Speeds in excess of 300
mph have been achieved by the JNR on a three-car
test train.

Repulsion Maglevs operate with vehicle-borne
superconducting magnets reacting against an alu-
minum guideway. Lift is obtained through the
action of eddy currents as the vehicle travels down
the track; there is no lift at zero speed. Repulsion
Maglev, operating with large air gaps of up to one
foot, can tolerate guideway irregularities. Power
collection is difficult and involves the use of a
linear motor whose windings are continuously
spaced along the active guideway. At very high
speeds, magnetic drag becomes a limiting factor,
requiring the expenditure of considerable energy
to overcome this drag force and aerodynamic
drag.

Appendix B provides a summary of characteris-
tics of these technologies.
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5.0 INTRODUCTION TO
SYSTEM CAPITAL AND
OPERATING COSTS

5.1 PURPOSE

Costs for providing three different levels of com-
muter/intercity passenger rail service between
Oklahoma City, Tulsa, and Bartlesville, Okla-
homa were developed to provide policy makers
with information on intercity passenger rail serv-
ice. This approach provides some insight into the
increase of expenditure required to increase train
speed and/or ride quality. For the purposes of this
section the following descriptions and definitions
apply:

Standard Commuter Rail Service: Commuter
rail service coexisting with freight railroad opera-
tions without special treatment. An economical
approach to construction and rehabilitation by re-
taining most of the geometrics and ride quality
characteristics of the existing railroad alignments.

Enhanced Standard Commuter Rail Service:
Commuter Rail service coexisting with freight
railroad operations but with revisions to the geom-
etrics of the alignment (primarily increased track
superelevation) which favors the operation of the
commuter rail service. In addition to increased
speed, the quality of the ride (in terms of passen ger
comfort) will be noticeably enhanced because of
the improved track conditions.

High Speed Commuter Rail Service: Com-
muter Rail service coexisting with freight railroad
operations but with revisions to the geometrics of
the alignment (primarily increased track superele-
vation) which favors the operation of the com-
muter rail service. The commuter rail service
requires special equipmentenabling higher speeds
for the same geometric condition, compared to
speeds achievable with standard commuter rail
equipment. In addition to increased speed, the
quality of the ride (in terms of passenger comfort)
will be noticeably enhanced because of the im-
proved track conditions.

5.2 METHODOLOGY

Conceptual cost estimates have been developed
forthree levels of passengerrail service. These are
Standard, Enhanced quality, and Higher speed
commuter rail service. These have been based on
analysis of features identified from USGS topo-
graphic maps and field surveys of the existing
railroad tracks. All costs are in 1989 dollars, The
cost estimates are conceptual in nature, based on
rudimentary analysis. They are appropriate for
comparisons if order of magnitude costs relative to
the three alternatives. The accuracy of the esti-
mates, however, are not reliable for budgetary
purposes. .

The capital cost estimates for the three levels of

passenger rail service are:

* Standard Commuter Rail Service - $30.8
Million

* Enhanced Commuter Rail Service - $58.3
Million ,

* High Speed Commuter Rail Service - $92.6
Million

These costs doexclude right-of-way or track rights
from the involved railroads.

The costs of providing rail service can be broken
into two areas. The first is construction and
rehabilitation costs, and the second is equipment
costs. A discussion of each, component is pres-
ently separately.

5.3 CAPITAL COST ESTIMATES

5.3.1 Construction and Rehabilitation
Costs - Summary

The construction and rehabilitation costs for the
three levels of rail service are:

~* Standard Commuter Rail Service - $15.8

Million

* Enhanced Commuter Rail Service - $43.3
Million -

* High Speed Commuter Rail Service - $67.6
Million
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5.3.1.1 Standard Commuter Rail Service

Under this alternative, no attempts to increase

track superelevation has been assumed which avoid

all but minimum capital costs. The assumption

that the speed and ride quality provided by the

existing track conditions was, in most cases, ac-

ceptable has been made. The only track segments

which include rehabilitation are:

* The segment of ODOT owned trackage west
of Oklahoma City;

* The 11 miles of AT&SF yard track north of
Tulsa; and,

* The tracks leading to downtown Bartlesville.

It was also assumed some upgrading or modifying
the traffic protection at the highway crossings
would be necessary along the alignment. Cost for
an Oklahoma City station, a station between Okla-
homa City and Tulsa, a Tulsa Station, and a
Bartlesville station are included in the estimate,
The estimate also includes a new track connection
with the BNRR and a separate station track in
Tulsa. Appendix C shows these detailed cost
estimates,

5.3.1.2 Enhanced Commuter Rail Service
Under this alternative, it was assumed that to
increase speed and ride quality considering char-
acteristics of conventional diesel/electric com-
muter rail equipment. It assumes that the ODOT
track and the AT&SF yard track north of Tulsa
were completely reconstructed. Resurfacing the
BNRR track and increasing superelevation on the
curves were also assumed under this cost estimate.
It was also assumed that some upgrading and
modifying the traffic protection at the highway
crossings would be necessary along the alignment.
Costs for an Oklahoma City station, a station
between Oklahoma City and Tulsa, a Tulsa Sta-
tion, and a Bartlesville station are included in the
estimate. The estimate also includes a new track
connection with the BNRR and a separate station
track in Tulsa. In addition, this cost estimate
assures that a passing track was added between
Oklahoma City and Tulsa in order to run trains in
both directions during the peak periods. Appen-
dix C shows these detailed cost estimates.

5.3.1.3 High Speed CommuterRail Service
This alternative basically assures the same condi-
tions as the service alternative; however, it
includes two additional cost categories. First, it
assumes that all sections of bolted rail were re-
placed with second hand continuously weldedrail.
The second cost category considers the higher
dynamic loads resulting from higher speeds.
Therefore, a budget for bridge and culverts modi-
fication was included for this alternative. If this
alternative is pursued further, the rating for each
bridge and structure should be reviewed in orderto
evaluate the full cost impacts of high speed com-

muter rail operations. Appendix C presents these
detailed cost estimates.

5.3.2 Equipment Costs

The equipment cost for the three levels of rail
service are:

Standard Commuter Rail Service - $15.0 Million
Enhanced CommuterRail Service - $15.0Million

High Speed Commuter Rail Service - $25.0
Million

5.3.2.1 Standard Commuter Rail Service
The equipment for providing a basic commuter
rail service would consist of a diesel/electric loco-
motive with one passenger car. There would be
one set of this equipment for morning (AM) run
from Oklahoma City to Tulsa, one set for the AM
run from Tulsa to Oklahoma City, and one set for
the AM run from Bartlesville to Tulsa. This
equipment would provide sufficient capacity and
level of service for the proposed routes. A spare
coach carisincluded in the estimate. Although de-
sirable, a spare locomotive would be unwarranted
for this type operation.

Each basic set of equipment costs about $3 mil-
lion. The locomotive will costs about $2 million
and the coach car will cost about $1 million. There
are refurbished locomotives and coach cars avail-
able and the equipment cost could be dropped 30%
to 40% if the that approach is selected. There is
also the possibility of leasing equipment rather
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than procurement. There are several options where
lease and/orlease-maintenance a greements cd(\:‘be
developed. There is some cost associated ‘Wwith
maintaining the equipment. A daily servicing area
for fueling, sanding, and light maintenance is
- needed. In addition an interior and exterior car
wash area would be needed. An allowance of $5
million for the maintenance facility is included in
the equipment costs. It would
icing and cleaning.

5.3.2.2 Enhanced Commuter Rail Service
The equipment costs and associated maintenance
facilities are assured to be the same for is alter-
native as for the standard commuter raﬂtﬁervice.

5.3.2.3 High Speed Commuter Rail Service
The usual approach for high speed service is
equipment similar to the Japanese bullet trains or
the French TGV service. The equipment is de-
- signed for speeds of operation over 100 MPH and
the alignment permits such speed. This system
requires new dedicated right-of-way with straight
horizontal and vertical alignment compared to
existing rail alignments. Although the Standard
and Enhanced rail service includes both electric
and diesel propulsion, the High Speed rail uses
solely electric propulsion and overhead catenary
lines. This approach, however, will not work with
the alignment conditions which exisi between
Oklahoma City and Tulsa. The technology which
permits higher speeds on alignments with exten-
sive curvature is called tilting train technology.
This technology is being used in some areas of
Europe in order to reduce travel times on align-
ments similar to the Oklahoma City/Tulsa seg-
ment. In order to increase speed on a curve,
without the passenger experiencing undesirable
centripetal forces, the car body tilts into the curve
cancelling centripetal effects as perceived by the
passenger. While the concept s simple, the execu-

provide daily serv-

tion has been limited. The applications have been ,

limited to high passenger density routes with
electrified equipment and complicated wayside to
train indicators to control the tilting mechanism.

There is not equipment on the market which cur-
rently meets the existing conditions of this route
between Tulsa and Oklahoma City. If it existed, it
would be diesel/electric powered, have a tilting
body and operate along a corridor without wayside
to train communications. Technologically, there
is noreason why such equipment could not be de-
veloped, but the premium cost would be about

_ double the standard equipment. Based on this

assumption, the equipment cost per set would be
around $6 million. The maintenance facility would
still cost about $5 million.

5.4 TRAVEL TIMES SAVINGS

The potential travel times for the three levels of
rail passenger service are:

OKC
IO TULSA
Hours Minytes
Standard Commuter Rail Service 2 30
Enhanced Commuter Rail Service 1 05
High Speed Commuter Rail Service 1 49
TULSA TO
BARTLESVILLE
Hours Minutes
Standard Commuter Rail Service 1 11.
Enhanced Commuter Rail Service 0 58
High Speed Commuter Rail Service 0 49

Table 5.4.1 details t;‘avel speeds by segment and
type of service. Table 5.4.2 presents the travel
time estimates.
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Table 5.4.1

Estimate of Travel Speeds for Three

Levels of Rail Service

Standard High High
Segment Miles Service Quality Speed
Oklahoma City CBD 45 . 30.00 35.00 40.00
BN Mainlane 99.50 50.00 60.00 70.00
Sapulpa to Tuisa 14.00 40.00 50.00 55.00
Tulsa CBD 1.00 30.00 30.00 30.00
Tulsa to Owasso 11.00 30.00 40.00 50.00
Owasso to Bartlesville 38.00 50.00 60.00 - 70.00
Bartlesville CBD 1.00 30.00 30.00 30.00
Source: Parsons Brinckerhoff, May 1989
Table 5.4.2
Travel Time (Minutes)
Standard High High
Segment Miles Service Quality Speed

Oklahoma City CBD 4.50 9.00 1.71 6.75
BN Mainlane - 99.50 119.40 89.50 85.29
Sapuipa to Tulsa 14.00 21.00 16.80 15.27
Tulsa CBD 1.00 2.00 2.00 2.00
Tulsa to Owasso 11.00 22.00 16.50 13.20
Owasso to Bartlesville 38.00 45.60 38.00- 32.57
Bartlesville CBD 1.00 2.00 2.00 2.00
TOTALS 169.00 221.00 182.51 157.08
Travel Time in-Hours | 3.68 3.04 2.62

Source: Parsons Brinckerhoff, May 1989
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5.5 CAPITAL COSTS

5.5.1 SUMMARY

The capital costs for providing rail service along
this corridor would range from $30.8 to $92.6
million. Itis doubtful thatan expenditure less than
$30.8 million would provide an acceptable level
of rail service. A $92.6 million expenditure would
reduce the travel times as much as is physically
- possible given the circuitous nature of the existin g
railroad alignment. If the trivel time is still. not
desirable then the only recourse would be a major
realignment project with per mile cost of ranging
from $3.0 to $5.0 million.

5.6 OPERATING AND MAINTENANCE

COSTS

In order to estimate the annual costs for operating
and maintaining a commuter rail system, some
rough operating plan must be assumed. Attached
is a operating plan which provides a minimal level
of service and the capacity is well beyond the fore-
casted patronage.

The operating plan assumes a train based in Okla-
homa City, Tulsa, and Bartlesville. The service
would consist of a shuttle between the cities with
a small layover after each trip. The cost per year
for the entire system is estimated at $3.23 Million.
The cost of the Oklahoma City to Tulsa service is
approximately $2.08 million and the Tulsa to
Bartlesville service would be $1.16 million. It
should be noted that the Tulsa to Bartlesville
service is twice as frequent as the Oklahoma to
Tulsa service. This is due to the shorter distance
and quicker travel times between Tulsa and
Bartlesville. Two major assumptions were made
that greatly effect the annual costs. The first is that

trackage rights would cost about $.50 per vehicle
mile. The cost of both of these items can vary
widely and further investigation should be con-
ducted into aforementioned costs if this conceptof
rail service is pursued further. Table 5.6.1 shows
the initial operating schedules assumed for esti-
mating operating costs. Appendix D provides the
cost model components for estimating operating
and maintenance costs.
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Table 5.6.1

Initial Operating Schedules

Typical Oklahoma City to Tulsa (and Vice Versa):

Tulsa (Depart Time) 7:00
Run Time 2.50 hours
Layover 0.50 hours
Oklahoma City 10:00
Run Time - 2.50 hours
Layover 0.50 hours
Tulsa 1:00
Run Time 2.50 hours
Layover 0.50 hours
Oklahoma City 4:00
Run Time 2.50 hours
Layup ) 0.50 hours
Storage Yard 7:00
12.50 hours
Typical Bartlesville to Tulsa:
Storage Yard 5:00
Make Ready 0.50 hours
Bartlesville 5:30
Run Time 1.17 hours
Layover 0.33 hours
Tulsa 7:00
Run Time 1.17 hours
Layover 0.33 hours
Bartlesville 8:30
Run Time 1.17 hours
Layover 0.33 hours
Tulsa 10:00
Run Time 1.17 hours
Layover 0.33 hours
Bartlesville 11:30 '
Run Time 1.17 hours
Layover 0.33 hours
Tulsa 1:00
Run Time 1.17 hours
Layover 0.33 hours
Bartlesville 2:30
Run Time 1.17 hours
Layover 0.33 hours
Tulsa : 4:00
Run Time 1.17 hours
Layover 0.33 hours
Storage Yard 5:30
" 12.50 hours
Parsons
Brinckerhoff 32




6.0 INTRODUCTION TO

ENVIRONMENTAL
ISSUES

6.1 PURPOSE

The purpose of this section is to inventory and
document the environmental factors (natural,
social, and human) in the potential fixed guideway
transitcorridorsidenﬁfiedbetweenOklahomaCity
and Tulsa and between Tulsa and Bartlesville.

This section represents a narrative description of
twelve environmental factors and their presence
or absence in each corridor. The twelve elements
that were inventoried and are included in this
section follow with a brief description of each
factor considered:

* Archaeological Sites

Floodplains

Hazardous Waste Sites

Indian Lands

National Register Historic Sites

Noise Sensitive Land Uses v

Parks, Recreation Lands and Wildlife Refuges
Prime and Unique Farmlands

Slopes over 9%

Superfund Sites

Threatened and Endangered Species
Wetlands '

Archaeological sites are areas where the material
remains (i.e., fossils, relics, artifacts, and monu-
ments) of past human life and activities have been

discovered. There are a number of existing ar-

chaeological sites in the corridors, but these rural
lands are largely unsurveyed. Therefore, there
remains the potential for the discovery of signifi-
cant archaeological sites anywhere in the corridor.
The highest potential for discovery of unknown

archaeological sites are in the floodplain terrace

areas of the rivers and creeks that drain the area.
These sites are regulated at the national level by
the Advisory Council on Historic Preservation and
are administered at the state level by the State
Historic Preservation Officer (SHPO).

Floodplains are areas having a statistical probabil-
ity of being submerged by floodwaters at least
once every one hundred years. These floodways
areregulated nationally by the Federal Emergency
Management Agency. The Oklahoma Water Re-
sources Board regulates water quality in the state,

. but does not have jurisdiction over floodplains.

Hazardous waste sites are investigated by the En-
vironmental Protection Agency for inclusion in
the Superfund Program. These sites are regulated
nationally by the Resource Conservation and Re-
coveryActand the Comprehensive Environmental
Response Compensation and Liability Act. The
state liaisons are the Oklahoma State Depariment
of Health and the Oklahoma Water Resource 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 byany
city, county, state or federal governmental body.
The Muskogee Office of the Bureau of Indian
Affairs and the Shawnee Agency administer and
record Indian lands within the study corridors.

National Register of Historic Sites are those dis-
tricts, sites, buildings, structures, or objects in-
cluded in the National Register of Historic Places,
The Advisory Council on Historic Preservation
regulates these sites nationally. The SHPO ad-
ministers this program in the state.

- The identification of noise sensitive land uses

consists of establishing the location of churches,
schools, libraries, hospitals, residential lands or
other land uses particularly sensitive to noise. In
future phases of project development, existing
noise levels would be measured and forecast lev-
els developed using computer models, and noise
sensitive residential areas would be identified.
Mitigation measures may be considered in further
studies.

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

The analysis of prime and unique farmlands in-
cludes the identification of soil types that have
been determined by the Soil Conservation Service
to be prime farmlands. There are no soils consid-
ered unique farmlands in the study area. Identifi-
cation of prime agricultural soils have been made
on two levels: Those areas where soils are all

. prime farmland and those areas where prime agri-
cultural soil is mixed with soil that is not consid-
ered prime. The U.S. Department of Agriculture
administers this program nationally. There are no
state agencies with jurisdiction over the farm-
lands.

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

Superfund sites are toxic waste areas designated
by the Environmental Protection Agency to be
permanently cleaned up using advanced treatment
technology. These sites are covered by the Com-
prehensive Environmental Response, Compensa-
tion, and Liability Act. The state liaisons are the
Oklahoma Water Resources Board and the Okla-
homa State Department of Health. There are no
known Superfund sites in the Bartlesville/Tulsa
Interurban Corridor or the Tulsa/Oklahoma City
Interurban Corridor.

The threatened or endangered species that may be
seen in Oklahoma along the Interurban Corridors
are dominated by a number of species of migrating
birds. There is one species of resident bird whose
historic range once included much of the land to
the west of Tulsa, 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 due to urbani-
zation and farming. The migratory birds are
dominated by the Interior Least Tern (Sterna antil-
larum), the Piping Plover (Charadrius melodus),
and Bald Eagle (Haliaeetus leucocephaus) which
winters in Creek, Tulsa and many of the surround-
ing Counties in eastern Oklahoma. There also
may be rare sitings of the American Peregrine
Falcon (Falco peregrinus anatum), the Arctic
Peregrine Falcon (Falco peregrinus tundrius), and
the Whooping Crane (Grus americana) all of
which are known to migrate throun ghthis section of
Oklahoma. There are no known wintering or
nesting grounds for any of these species in the
Bartlesville/Tulsa Interurban Corridororthe Tulsa/
Oklahoma City Interurban Corridor. The highest
probability of sighting one of the migrating birds
would be along the rivers, lakes and wetlands in
the area. The protection of these species is the
responsibility of the U.S. Fish and Wildlife Serv-
ice at the national level and both the Oklahoma
Department of Agriculture and the Department of
Wildlife Conservation at the state level.

Wetlands are those areas that are inundated or

saturated by surface or ground water at a fre-
quency and duration sufficient to support, and
under normal circumstances do support, a preva-
lence of vegetation typically adapted for life in
saturated soil conditions. The documentation of
wetland ecosystems includes two general types of
wetland ecosystems. These two types are palus-
trine wetlands which include marshes, bogs,
swamps, and other shallow water wetland types
with varied and often emergent vegetation; and
lacustrine wetlands which among other parame-
ters, are lake ecosystems having a water depth of
over six and six tenths (6.6) feet. The U.S. Army
Corps of Engineers is responsible for regulating
the nation’s wetlands.

This section is intended to provide an inventory of
environmental factors for each potential transit
corridor. The descriptions are of a general nature
and reflect the reporting of secondary information
sources only. No on-site inventory has been per-
formed. The information presented in this memo-
randum will provide information required for use
in evaluating the potential travel corridors. If any
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of these corridors are brought forth into a second
study phase, additional environmental inventories
and descriptions will be made.

Section 6.2 presents a brief description of only
those environmental factors found within each
corridor. The location of these known environ-
mental factors are also displayed on maps. The
technical memorandum closes with a tabular
comparison of the environmental factors within
each potential transit corridor.

Appendix E shows the references used to compile
this environmental inventory.

6.2 BARTLESVILLE/TULSA

INTER-URBAN CORRIDOR
TULSA/OKLAHOMA CITY

INTERURBAN CORRIDOR
6.2.1 Archaeological Sites

In the Bartlesville/Tulsa Interurban Corridor there
are two (2) known archaeological sites. As shown
in Figure 6.2.1, one (1) of the sites is on the west
side of the Atchison, Topeka and Santa Fe Railroad
approximately five miles south of downtown
Bartlesville. The second site is to the east of US
Highway 75 three and one-half miles south of
State Highway 20. These sites are listed in Table
6.2.1 on the next page.

There are twenty two (22) known archaeological
sites in the Tulsa/Oklahoma City Interurban Cor-
ridor as shown in Table 6.2.1 and on Figure 6.2.1.
These sites are distributed among three counties;
Creek County has thirteen (13) sites, Lincoln
County has seven (7) sites, and Oklahoma County
has two (2) sites. These sites are generally distrib-
uted throughout the corridor. One group of nine

sites in Creek County were discovered in associa- _

tion with a study of State Highway 66 just west of
Bristow.

6.2.2 Floodplains

The one hundred year floodplains of the
Bartlesville/Tulsa Interurban Corridor are inter-
spersed throughout the corridor and shown on
Figure 6.2.2. They occur primarily along the
Caney River in Bartlesville, to the south of
Bartlesville, along Horsepan Creek north of
Collinsville, and along a tributary of Bird Creek in
Owasso.

The floodplains in the Tulsa/Oklahoma City Inter-
urban Corridor follow the creekbeds of the rivers
and streams that drain the land the corridor passes
through. These are also mapped on Figure 6.5.2,
The floodplains have the greatest contact with the
corridor when either I-44 or the Burlin gton North-
ern Railroad is parallel to one of the rivers or
streams. Conversely, the floodplains have the
least contact with the corridor where the corridor
crosses the river or stream at or near a perpendicu-
lar angle.
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Table 6.2.1

Archaeological Sites

Bartlesville/Tulsa Interurban Corridor

No,
TU57

WN 108

Descrit

Historic homestead, unknown vintage.
Historic log cabin, 1920’s.

Tulsa/Oklahoma City Interurban Corridor

No, Description

CR-26 Prehistoric (undetermined age), camp, inventory.

CR-39 Prehistoric (undetermined age), quarry/ workshop, inventory.
CR-40 Prehistoric (undetermined age), camp, inventory.

CR-42 Prehistoric (undetermined age), quarry/ workshop, not significant.
CR-59 Prehistoric (undetermined age), quanry/ workshop, inventory.
CR-60 Prehistoric (undetermined age), camp, inventory.

CR-61 Prehistoric (undetermined age), quarry/ workshop, inventory.
CR-62 Prehistoric (archaic and/or woodland), camp, inventory.

CR-63 Prehistoric (undetermined age), camp, not significant.

CR-64 Prehistoric (undetermined age), camp, inventory.

CR-65 Prehistoric (possibly archaic and/or woodland), camp, inventory.
CR-66 Prehistoric (undetermined age), camp, inventory.

CR-68 Prehistoric (undetermined age), quarry/ workshop, not significant.
LN-30 Historic homestead, Anglo, inventory.

LN-35 Historic homestead (1930-1950), Anglo, inventory.

LN-36 Historic homestead, Anglo, inventory.

LN-37 Historic homestead, Anglo, inventory.

LN-79 Prehistoric (undetermined age), camp, not significant.

LN-86 Prehistoric (undetermined age), camp, not significant.

LN-88 Prehistoric (undetermined age), camp, inventory.

OK-4 Prehistoric (A.D. 1300) Cemetery, Spiro phase Caddo, National Register Site.
OK-69 Prehistoric (undetermined age), quarry/ workshop, inventory.
Source:  State Archaeologist, Oklahoma Archaeological Survey, 1988.

Historic: A.D. 1800 to the present.
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6.2.3 Hazardous Waste Sites

There are no known hazardous waste sites in the

Bartlesville/Tulsa Interurban Corridor.

There are three (3) hazardous waste sites in the
Tulsa/Oklahoma City Interurban Corridor which
have been studied by the Environmental Protec-
tion Agency (EPA) for inclusion in the Superfund
program. These sites are listed in Table 6.2.3.1 and
mapped on Figure 6.2.3.1. One (1) of the sites is
currently under study for inclusion in the Super-
fund program, it is a refinery located on the north-
cast side of Sapulpa. Its legal description desig-
nates its location to be all of Section 25. It is
possible that further investigation will place this
refinery on a smaller site within Section 25. The
remaining two sites are near Oklahoma City and
have been determined by the EPA to require no
further action. One of the sites is on the west side
of I-35/I-44 approximately one mile north of the
I-35/1-44 split northeast of Oklahoma City. The
other site is along the north side of the Burlington
Northern Railroad less than one mile east of Jones.

6.2.4 Indian Lands

There are thirteen (13) parcels of Indian lands in
the Bartlesville/Tulsa Interurban Corridor. As
shown on Figure 6.2.4.1, they are spread evenly
throughout the corridor along both US Highway

75 and the Atchison, Topeka and Santa Fe Rail-
road.

There areeleven (11) parcels of Indian lands in the
Tulsa/Oklahoma City Interurban Corridor shown
inFigure 6.2.4.1. Nine (9) of these sites are east of
Stroud, which is roughly the midpoint of the
corridor. The remaining two (2) sites are west of
Stroud.

6.2.5 National Register Historic Sites

Inthe Bartlesville/Tulsa Interurban Corridor, there
is one (1) building that is included in the National
Register of Historic Places. This site, listed in
Table 6.2.5.1 and shown on Figure 6.2.5.1, is
located along the Atchison, Topeka and Santa Fe
Railroad on the north side of Bartlesville, north of
US Highway 60 and south of the Caney River.

There are eight (8) sites on the National Registerof
Historic Places in the Tulsa/Oklahoma City Inter-
urban Corridor as shown in Table 6.2.5.1 and on
Figure 6.2.5.1. Of these sites, three (3) are located
in Stroud, and the remaining five (5) sites are
associated with separate cities.

Table 6.2.3.1

Hazardous Waste Sites
Tulsa/Oklahoma Clty Interurban Corridor:
No, Name Address Status

Madewell & Madewell

Conoco Inc./Sapulpa Refinery

114 S. Main, Luther.
2 Red Rock Petroleum (Trucker's Village) 8400 NE Expressway, Oklahoma
Sec 25, T18N R11E

No Further Action
City No Further Action
Under Investigation

Source: “Cerclis,” database list 8, Environmental Protection Agency, 1988.
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Table 6.2.5.1

National Register Historic Sites

Bartlesville/Tulsa Interurban Corridor:

No, Name
1 Nellie Johnstone No. 1

Name

Engles Dry Goods Store
Nagle Site

Creek County Courthouse
Bristow Presbyterian Church
Bon Ton House

James W. Stroud House
Trading Cémpany Building
Johnson House

CONOO HWN Ig

Tulsa/Oklahoma City Interurban Corridor:

Address !

Johnstone Park, Bartlesville. '

Address

114 S. Main, Luther. i
Spencer vicinity. :
2221 E. Dewey, Sapulpa.
6th & Elm, Bristow.

404 n. 4th Ave., Stroud.

110 E. 2nd St., Stroud.

Main & 2nd Ave., Stroud.
503 Manvel Ave., Chandler.

Source: State Historic Presentation Officer, Historic Conservation Handboqlfs, 1988.

6.2.6 Noise Sensitive Land Uses

Noise sensitive land uses are found throughout the
Bartlesville/Tulsa Interurban Corridor. They are
in both the urban and rural parts of the study area
but are concentrated in the Cities of Bartlesville,
Ochelata, Ramona, Vera, Collinsville, and Owasso.
These noise sensitive land uses are shown in Table
6.2.6.1 and the cities are located on Figure 6.2.6.1.

The noise sensitive land uses in the Tulsa/Okla-
homa City Interurban Corridor occur predomi-
nantly within the urban influence or the cities
along the corridor. In addition, there are many
scattered rural residences along the corridor be-
tween the urbanized areas. These noise sensitive
land uses are shown in Table 6.2.6.1 and the cities
are located on Figure 6.2.6.1.

Brinckerhoff 42

6.2.7 Parks, Recreation Lands and
Wildlife Refuges

There are four (4) parks and one (1) cemetery in

- the Bartlesville/Tulsa Interurban Corridor (See

Figure 6.2.7.1). Three of the parks and the ceme-
tery are in Bartlesville along the Atchison, Topeka
and Santa Fe Railroad. The fourth park is on the
southern border of the corridor on the east side of
US Highway 75. There are no known wildlife
refuges in the corridor.

There are sixteen (16) city parks and open spaces
in the Tulsa/Oklahoma City Interurban Corridor
(See Figure 6.2.7.1). Eight of these properties are
cemeteries, most of which are rural. Of the eight
parks, five are in Sapulpa, and one is in each of
the cities of Bristow, Jones and Luther. There are
no known wildlife refuges in the corridor.
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Table 6.2.6.1

Noise Sensitive Land Uses

Bartlesville/Tulsa Interurban Corridor:

City Churches  Hospitals  Libraries  Schools
Bartlesville 30 2 1 6
Collinsville 13 0 0 1
Ochelata 5 0 0 1
Owasso 7 0 0 1
Ramona 5 0 0 1
Vera 4 0 0 2
Unincorporated 2 Q Q 0

Corridor Total 66 2 1 12
Tulsa/Oklahoma City Interurban Corridor-

City Churches  Hospitals  Libraries  Schools
Bristow 23 0 1 4
Chandler 18 0 0 2
Davenport 4 0 0 2
Depew 7 0 0 2
Jones 5 0 0 3
Kellyville 5 0 0 1
Luther 8 0 0 1
Milfay 1 0 0 1
Oklahoma City 0 0 0 0
Sapulpa 30 0 0 8

- Spencer 3 0 0 3
Stroud 6 0 0 3
Warwick 1 0 -0 1
Wellston 7 0 0 1
Unincorporated 4 Q Q 0

Corridor Total 125 0 1 32

Source: USGS Quadrangle Maps.
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6.2.8 Prime and Unique Farmlands

The heaviest concentrations of prime and unique
farmland in the Bartlesville/Tulsa Interurban
Corridor are found in the northern sections of the

- corridor near Bartlesville (see Figure 6.2.8.1). In
the north, over seventy-five percent (75%) of the
land the corridor passes through is either all prime
or mixed prime and non-prime. In the southern
sections of the corridor, less than fifty percent
(50%) of the land the corridor passes through is
prime or mixed prime and non-prime.

Figure 6.2.8.1 shows extensive areas of all prime
farmland and mixed prime and non-prime farm-
land in the Tulsa/Oklahoma City Interurban Cor-
ridor. These lands are distributed throughout the
corridor where I-44 and the Burlington Northern
Railroad pass through these agricultural lands.

6.2.9 Slopes over 9%

The Bartlesville/Tulsa Interurban Corridor passes
through many areas where the slopes exceed nine
percent (9%) (see Figure 6.2.9.1). In the area
between Bartlesville and Tulsa, there is a mix of
floodplains and hilly uplands, with a higher fre-
quency of hilly uplands in the north near
Bartlesville. These undulating landforms have the
greatest impact on the corridor when it crosses
land making the transition between upland and
floodplain or when it actually runs along the
floodplain in the floodplain terraces.

Figure 6.2.9.1 shows many areas with slopes that
are greater than nine percent (9%) in gradient in
the Tulsa/Oklahoma City Interurban Corridor.
These areas are interspersed along the length of I-
44 and the Burlington Northern Railroad. Of the
two routes, the I-44 route runs through slightly
more areas with slopes over nine percent (9%)
than does the Burlington Northern Railroad.

Palustrine wetlands are encountered along the
entire length of the Bartlesville/Tulsa Interurban
Corridor as shown on Figure 6.2.10.1. A higher
frequency of wetlands and larger wetlands isin the
north along the Caney River floodplain. To the
south there is a more even distribution of wetlands.
Some are along the Atchison, Topeka and Santa Fe
Railroad and others are along US Highway 75. In
addition, there are two (2) lacustrine wetlands in
the corridor, located on the west side of US
Highway 75 between Bartlesville and Ramona.
They are approximately two (2) miles apart.

There are many palustrine wetland sites in the
Tulsa/Oklahoma City Interurban Corridorand twe
(2) lacustrine sites. As shown in Figure 6.2.10. 1,
the palustrine sites are distributed throughout the
lowlands of the corridor and in the river and stream
floodplains. The two (2) lacustrine wetlands are
found along the Burlington Northern Railroad two
miles to the west of Chandler.,
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6.3 SUMMARY

The corridor specific environmental factors pro-
vide a base inventory. Table’s 6.3.1 and 6.3.2
summarizes the twelve (12) environmental factors
present in each corridor. Of the Twelve environ-
mental factors, there are no known Superfund sites
in the corridors, there are no known nesting sites
for any of the threatened or endangered species in
the corridors, and the Bartlesville/Tulsa Inter-
urban Corridor has no hazardous waste sites. Only

- the Tulsa/Oklahoma City Interurban Corridor

contains hazardous waste sites. Of the other
environmental factors, all the corridors contain
archaeological sites; floodplains; Indian Lands;
national register historic sites; noise sensitive land
uses; parks, recreation lands and wildlife refuges;
prime and unique farmlands; slopes over nine
percent (9%); and wetlands over ten (10) acres.
Subsequent analysis will be performed using this
environmental inventory if the study goes into the
second phase of work.

Table 6.3.1
Environmental Inventory
Bartlesville Tulsa to
to Tulsa Oklahoma City
Archaeological Sites 2 22
National Register of Historic Sites 1 8
Floodplains yes yes
Wetlands yes yes
Hazardous Waste Sites 0 3
Superfund Sites no no
Indian Lands 13 11
Noise Sensitive Land Uses 81 157
Parks, Recreation Lands and Wildlife Refuges 4 16
Prime and Unique Agricultural Land Slopes over 9% yes yes
Threatened and Endangered Species no no
Table 6.3.2
Environmental Factors
Bartlesville/ Tulsa/
. Tulsa Oklahoma City
Environmental Factors- Interurban Corridor  Interurban Corridor
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 . .
Slopes over 9% . .
Superfund Sites -- --
Threatened and Endangered Species - -
Wetlands . .
Parsons

Brinckerhoff
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7.0 FUNDING
AND FINANCIAL
OPPORTUNITIES

7.1 INTRODUCTION

The purpose of this section is to outline potential
funding mechanisms for intercity commuter rail
development in intercity commuter rail develop-
ment in Oklahoma. Specifically, this section
provides an overview of transit funding sources
and mechanisms, and relates each’ type of fund
with its characteristics. It reviews national com-
muter rail funding and provides information on
four existing commuter programs. Next, it briefly
reviews Urban Mass Transportation Administra-
tion funding. The next section outlines Amtrak
. Commuter Rail funding. The section also contains
an appendix which provides supplemental infor-
mation on potential funding sources.

7.2 TYPES OF TRANSIT

SYSTEM FUNDING

Many potential supplemental funding sourcesexist
for financing transit systems. The various mecha-
nisms include taxes and fees, loans and grants,

public bonding, and private financing. Federal,

state and/or local funding sources are being used
by transit systems throughout the country.

Table 7.2.1 shows the characteristics of transit
funding sources and mechanisms. Taxes and fees
(state-wide or local option) that might be used for
supplemental funding include:

Sales/Use tax -

Motor vehicle excise tax
Business/Occupation tax
Motor fuel tax

Vehicle registration fee
Driver license fee
Income tax

Utility excise tax
Services tax
Employment head tax

® o o & o ¢ o o & o

Payroll tax

Household head tax
Property tax

Real estate transfer tax
Visitor tax

Sin taxes

Parking tax

[ ] [ ] [ ] L] L] L ] *

Other sources might be fines and/or forfeitures,
lottery proceeds, and special tax districts which
require payment by property owners and/or devel-
opers. Grants may be grants given by the state to
a transit system or federal grants from the Urban
Mass Transportation Administration (UMTA).
Private financing might come through joint-des
velopment opportunities for station development,
for example.

State transit funding can be used for a variety of
system needs, including operating expenses and
capital projects. Most transit development is fi-
nanced through a combination of state and local
funds with financing programs frequently paral-
leling the division of planning and operating re-
sponsibilities between state and local jurisdic-
tions. Many states require local matchin gfundsor
minimum farebox recovery goals. Some states
subsidize commuter rail operations.

The Appendix F includes a summary of transit
funding in several states. It also contains case
study summaries for several transit agencies.

7.2.1 Commuter Rail Funding

In general, supplemental funding for commuter -
rail comes from either UMTA, the state, or cities
and counties served. Table 7.2.1.1 contains a
summary of funding subsidy information for the
following four commuter rail operators: MARC
(Baltimore), METRA (Chicago), SEPTA (Phila-
delphia),and CALTRAIN (SanFrancisco). UMTA

- grants and State subsidized Amtrak service are

two of the mechanisms for supplementing com-
muter rail funding.

For the most part, the states which presently have
commuter rail are paying for any new service and/
or paying to maintain the service. The State of

Parsons
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Table 7.2.1

Characteristics of Transit Funding Sources/Mechanisms

Revenue Revenue Collection
Mechanism Yield Reliability Burden Group Acceptability Management Admin.
Federal Funds High Poor U.S. Taxpayers  Very High State/Region  Established
Fares Low/ Moderate Users Very High Region Straight-
Moderate forward
Sales/Use Tax High * Good Regional Moderate State Established
* Local Option " Residents
Increment
-
MVET Moderate Excellent Regional Moderate State Established
Auto Users
Business/ Low Good Business Moderate/ Region Established
Occupation Tax Owners Low
Concession Very Low Poor Tenant Business Very High Region Straight-
Income Owners forward
State Grants Unknown Moderate/  State Unknown State Straight-
(General Fund) (Moderate) Poor Taxpayers (Low) forward
Sales/Use Tax Moderate/ Good Regional Auto Moderate Region Moderately
* Local Option High Users Difficult
Auto-Related
Motor Fuel Tax Moderate Moderate Regional Auto Moderate/ State(?) Moderately
* Local Option Users High Difficult
Increment
Property Tax Low/ Very Good Property Very Low Lecal Straight-
(Countywide) Moderate Owners forward
Vehicle Registration Moderate Excellent -Auto Owners Moderate State Established
Fee ‘
¢ Local Option
Increment
Driver License Fee Low/ Excellent Drivers Moderate State Established
»Moderate
Income Tax Unknown Good State/ Very Low State Difficult
(High) Regional '
Utility Excise Tax Low Moderate Homeowners/ Low Local Straight-
- Business Owners forward
Service Tax Moderate Good Residents Moderate/ State Moderately
(or full VAT) Low Difficult
Parsons
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Table 7.2.1

Characteristics of Transit Funding Sources/Mechanisms (Continued)

Revenue Revenue Collection
Mechanism Yieid Reliability Burden Group Acceptability Management Admin.
Parking Tax Low/ Moderate/  Commuters Moderate Local/ Moderately
Moderate Poor Region Difficult
Employment Low/ Moderate/  Employers/ Low / Local/ Moderately
“Head” Tax Moderate Good Employees Region Difficult
Payroll Tax Low/ Moderate/  Employers Moderate/ Local/ Moderately
Moderate  Good Low | Region Difficutt
Household Moderate Very Good Residents Low Locai/ Difficult.
“Head” Tax Region )
Real Estate Low/ Poor Property Owners Moderate/ Local/ Moderately
Transfer Tax Moderate (Existing) Low Region Difficult
Visitor Taxes Low/ Moderate/  Visitors High Local/ Straight-
(Lodging) Modeerate  Poor . Region forward
“Sin” Taxes Low Good Residents High & State Straight-
 Liquor : f forward
+ Cigarettes ;
Fines/Forfeitures Very Low Moderate/  Residents High Locai Straight-
Good forward
Lottery Unknown Moderate/  Select Moderate/ State Difficult
Good Residents High
Tax Increment Low/ Poor Municipalities/ Low - Local Ditticult
« Sales Moderate Residents
*  Property :
Special Districts Low/ Poor Property Owners/ Moderate i Local Difficult
* Ad Valorem Moderate Developers '
*  Unitary
* Special
* Impact Fees
Parsons
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Florida is unique in that they are using highway
funds to fund start-up commuter rail service. The
funding source for Florida is the state transporta-
tion fund which receives a combination funding
from the state’s general fund and the state gas tax.
The Florida State Department of Transportation
can fund 100 percent of transit commuter projects.

7.2.2 UMTA Funding

Transit agencies receive federal revenues through
UMTA’s discretionary and formula programs.
Local matching funds are generally required. The
UMTA funds come through several different
“sections” including Sections 3, 5, 6, 8,9(a), 9(b),
16and 18. Commuter rail operators have typically
received UMTA funding through Section 3 and
Section 9.

The Section 3 discretionary grant program pro-
vides funds for new fixed guideway systems, other
new transit facilities, new technology, and expan-
sion or enhancement of existing transit systems.
Fundsavailable through this program vary signifi-
cantly from year to year. Section 3 requests
require an extensive alternatives analysis process
and there is fierce competition for the funds.

Section 9(a) funds are operating grants appor-
tioned on a formula basis. Section 9(b) grants are
distributed on a formula basis for capital construc-
tion only. The formulas are set by Congress as a
part of the legislative funding process.

7.2.3 Amtrak Commuter Rail Funding

The Rail Service Passenger Act of 1970 created
the National Rail Passenger Corporation (known
as Amtrak). In 1978, the act was amended to give
Amtrak the authority to operate commuter rail
service provided a state, local, or regional agency
reimbursed Amtrak for the avoidable costs of
providing these services. This type of commuter
service was defined as “service operated in metro-
politan and suburban areas, usually characterized
by reduced-fare, multiple ride, and commutation
tickets and by morning and evening peak-period
operations” and service that continued under this
program is referred to as Séction 403(d) service.

Another Amtrak prograrn pertaining to intrastate,

intercity rail passenger service is known as Sec-

tion 403(b). This program enables state or

regional agencies to obtain intrastate, intercity

rail passenger service from Amtrak outside of

Amtrak’s original and restructured system, if the

state or a regional agency assumes the following

subsidy burden;:

* 45 percent of the avoidable operating losses in
the first year,

* 65 percent of the avoidable operating losses in
the subsequent years, and :

* 50 percent of the capital costs associated with
the service.

Table 7.2.3:.1 shows agencies that are presently
using or have used Section 403(b) or 403(d) to
provide state subsidies for commuter rail.

Parsons
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Table 7.2.1.1

Other Operator Subsidy Information

MARC METRA SEPTA CALTRAIN
Baltimore Chicago Philadelphia San Francisco
(1986) (1987 Proposed) (1987 Proposed) (1986)
Federal * Heavy reliance on « Little reliance on * Moderate reliance on * Moderate reliance
Subsidies UMTA Section 9 UMTA Section 9 UMTA Section 9 on UMTA Section 9
operating grants; operating grants. operating grants. operating grants.
funds 50% of
operating deficit. (See ratios below) (See ratios below) (See ratios below)

* Moderate use of * Heavy use of UMTA + Little use of UMTA 3 * Information unavail-
Section 9 capital 3 & 9 capital grants, & 9 capital grants. able regardung use
grants - received funding 74.1% of of UMTA3 & 9
$s for $17.8M in cap. $87M 1987 capital capital grants, -
expenditures (1982). program.

State « State DOT funds 50% « State Regional Trans. + ‘State DOT provides + State DOT funds
Subsidies of operating deficit. Authority (RTA) funds block amounts of 50% of net operating
majority of operating UMTA/State/Local deficit, after UMTA

+ State DOT provides deficit (96% projected $s to SEPTA, which, in subsidies.
overwhelming majority for 1987). tum, funds the Comm
of local match for UMTA Rail division's operating * State DOT provides
3 & 9 capital grants. + State RTA provides deficit. overwhelming majority

overwhelming majority of local match for UMTA
of local match for UMTA * State DOT providas 3 & 9 capital grants.
3 & 9 capital grants. overwhelming majority
of local match for UMTA
3 & 9 capital grants.
Local * No local operating * No local operating * City of Philadelphia = Three counties along
Subsidies subsidy requirements. subsidy requirements. plus 4 surrounding the CALTRAIN track
counties match 36% alignments pay 50%

» Limited and declining * No local capital funding of each state operating of the net operating
capital funding partici- participation (shared by subsidy dollar. deficit based on the
pation; funds station METRA and the state). proportion of rides
improvements and « Limited capital originating in each
station maintenance. participation. county.

* Three counties and
related transit agencies
contributed small cap.
amounts toward
station improvements.

Operating * Federal 19.2% * Federal 2% * Federat 8% * Federal 7%

Subsidy ata « State 30% « State 45% + State 40% * State 27%

percentage of |  Farebox Recovery 50.8% | + Farebox Recovery 53% * Local 14% * Local 27%

total operating *» Farebox Recovery 38% « Farebox Recovery 39%
expense '

Source of « Federal 39% *» Federal 3% * Federal 17% * Federal 11.1%
Operating « State 61% * State 75% « State 58% * State 44.7%

Subsidy * Special State Funds 22% | - Local 25% * Local 44.2%

Sources: * Telephone interviews with commuter rail service planners at MARC, METRA, SEPTA and CALTRAIN

+ CALTRAIN 5-Year Plan, 1986 - 1991 .
« METRA Quarterly Report, April - June 1986
- SEPTA 1987 Operating Budget
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Table 7.2.3.1

Amtrak Commuter Operations - 1983

Trains Route Funding

lllinois Chicago - Valparaiso 4 44 403 (d)
Michigan Detroit - Ann Arbor * -2 38 403 (d)
NY/NJ/PA New York City - Harrisburg 2 194 403 (d)
New York City - Philadelphia 8 0 403 (d)

Pennsylvania Philadelphia - Harrisburg 5 104 403 (d)
Wash., D.C/MD/WV Washington, D.C. - Martinsburg 2 73 403 (d)
California Los Angeles - San Diego 6 126 403 (b)
Oakland - Bakersfield 4 307 403 (b)

Florida Tampa - Miami 2 260 403 (b)
{llinois Chicago - Champaign 2 127 403 (b)
Chicago - Springfieid 2 185 403 (b)

Chicago - Quincy 2 262 403 (b)

Michigan Chicago - Port Huron 2 323 403 (b)
. : Detroit - Ann Arbor * 2 38 403 (b)
Minnesota St. Paul - Duluth 2 150 403 (b)
Missouri St. Louis - Kansas City 4 283 403 (b) -
New York Albany - Montreal 2 241 403 (b)
Syracuse - Niagara Falls 2 166 403 (b)

Pennsyivania Philadelphia - Harrisburg * Multiple 104 403 (b)
Philadelphia - Pittsburgh 2 349 403 (b)

* Jointly funded projects originally funded under 403 (d) Program.

Source: Based on discussions with Mr. James Barker, Government Affairs Department
National Passenger Rail Corporation (AMTRAK), October 21, 1983.
Commuter Rail Industry Profile, Peat, Marwick, Mitchell & Co.

73 SUMMARY

The potential commuter rail funding sources pres-
ently available in Oklahoma are limited to UMTA
Amtrak and local sources. The UMTA sources
would be limited to the improvements in urban
areas of Tulsa, Oklahoma City, and Bartlesville.
The UMTA funds could be used especially for the
intermodal transfer centers or stations. Amitrak
funds require an operating subsidy guaranteed by
the state or regional agency assuming the subsidy
burden. Should the outlook for cost-effective rail
passenger transportation be promising, Oklahoma
officials may wish to investigate several of the
state/regional/local revenue sources outlined in
this section.
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8.0 MECHANISMS FOR
RIGHT-OF-WAY
PRESERVATION

8.1 INTRODUCTION

This section outlines right-of-way reservation
mechanisms to preserve corridors for potential
future development of rail service. The local,
state, and federal programs forreservin grights-of-
ways are varied. The following outlines several
right-of-way reservation tools and programs with
potential applicability.

8.2 FEDERAL PROGRAMS TO

OKLAHOMA

8.2.1 Urban Mass Transportation
Administration

The Urban Mass Transportation Administration
(UMTA) has several programs for acquiring rail-
road rights-of-way. These include UMTA Section
9 and 3 funds. Applicants from the public sector
may apply for an UMTA grant to purchase railroad
rights-of-way for use in passenger transportation.
Recent UMTA grants have provided federal dol-
lars to purchase railroads in Oklahoma City and
Austin, among others. These included the Mis-
souri Pacific Railroad in northeastern Oklahoma
City and the old Southern Pacific line between
Llano, Texas and Giddings, Texas, including
Austin. UMTA requires applicants to show prog-
ress in planning for future passenger service within
five years of securing the right-of-way.

8.2.2 National Trails System Act

In 1983 Congress amended Section 8 of the Na-
tional Trails System Act to implement a declared
national policy of preserving railroad rights-of-
way for future reactivation of rail service. Section
1247(d) provides that rights-of-way that might

otherwise be abandoned may be preserved and
used on a interim basis as trails. The trail user
assumes responsibility for liability in connection
with trail use, including paying taxes and manag-
ing the corridor. This allows the route to remain
intact and available for future railroad use while
relieving the railroad of liability and financial
responsibility during the interim use. This mecha-
nism permits the railroad to “railbank” without
having to apply for full abandonment authority.
Because of the railbanking provision in the Statute,
the Interstate Commerce Commission (ICC) re-
tains jurisdiction over the property and disposal of
the property is subject to the possibility that rail
service may be resumed. -
When a railroad voluntarily agrees to transfer its
interest to a trail operator, the Interstate Com-
merce Commission grants a Certificate of Interim
Trail Use or Abandonment or Notice of Interim
Trail Use or Abandonment. This permits the
railroad to discontinue service and permits the.
carrier and trail operatorto negotiate an agreement
for interim trail use. If no trail use agreement is
reached within 180 days, the certificate or notice
reverts to a certificate or notice of abandonment.

8.3 STATE PROVISIONS

Since many railroad rights-of-way are on land
which is not owned, but held as an easement or
other fee simple determinable interests (“ease-
ments” or “reversionary interests™), such ease-
ments may or may not be limited to railroad use
and may or may not revert if the rail use is aban-
doned. Frequently, these easements provide that
upon abandonment of rail operations, the property
reverts to the abutting landowner. State law gov-
ermns disposition of reversionary interests. The
LC.C. still subjects the disposition of the ease-
ments to I.C.C. regulations of abandonments and

- thel.C.C.imposes conditions affecting most aban-

donment use of the property.
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8.4 LOCAL PROVISIONS

While it may be argued that regulating disposition
of railroad rights-of-way which are being aban-
doned could be considered an exercise of police
power, review of local Oklahoma regulations did
notuncoverany requirements which could be used
to preserve specifically rail corridors for future
use. Available Oklahoma City, Tulsa, and
Bartlesville regulations and plans did not reveal
any provisions for rail corridor right-of-way pres-
ervation. The zoning regulations could be modi-
fied to provide for future transportation use as a
protective interim measure. Such zoning has been
used in limited areas to reserve land to be used for
highway interchanges. The safest, legal way to
preserve the rights-of-way would be to purchase

the right-of-way prior to its being disassembled
and sold.

8.5 SUMMARY

The use of UMTA funds to purchase railroad
rights-of-way and the application of amended
Section 8 of the National Trails System Act appear
to have the greatest potential applicability for
railroad right-of-way reservation in Oklahoma.
Both allow agencies to maintain the abandoned
railroad right-of-way intact while preserving the
corridor for potential rail service in the future,
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9.0 CONCLUSIONS AND
RECOMMENDATIONS

9.1 CONCLUSIONS

In summary, this, the first phase of the interurban
commuter study has identified the following im-
portant findings:

9.1.1 Commuter/Intercity Rail
Alternatives ~

Four alternatives were initially considered. These
include the standard Amtrak and Enhanced Am-
trak alternatives, high speed alternative, and super-
speed alternative. The first two would use avail-
able rail technology in operations throughout the
United States. This technology is available from
U.S. manufacturers. The third high speed technol-
ogy suitable for the existing rail track conditions in
the Oklahoma corridors between Oklahoma City
and Tulsa and Tulsa and Bartlesville is not pres-
ently available. The needed tilt train technology
could probably be developedin the U.S. The super
speed technology, magnetic levitation, is not pres-
ently in operation in the U.S.; however, it operates
inJapan and Germany, among otherplaces through-
out the world. States considering its implementa-
tion include Texas, Florida, California-Nevada,
and Ohio. At a cost of $2.1 to $2.6 billion for the
Oklahoma study corridors this technology would
be prohibitively expensive for the demand it would
serve. The first three could coexist with existing
freight rail operations, while the superspeed could
not.

9.1.2 Potential Demand

The range in demand for the four alternatives is
from 1,200 to 2,500 daily trips. The regular

Amtrak service would be approximately 1,200

daily trips, for enhanced Amtrak it is forecast to be
about 1,500 trips. The high speed alternative
would generate approximately 1,800 daily trips
and the super speed about 2,500. These are for the
year 2005. Compared to other systems in service
today, these daily ridership forecasts are low.

9.1.3 Financial Feasibility and Costs

The range in capital costs for the four alternatives
is from about $31 million to $2.6 billion measured
in 1989 dollars. The standard Amtrak is estimated
at $30.8 million, the enhanced Amtrak at $ 58.3
million, the high speed tilt-train service at $92.6
million, and the superspeed from $2.1 to $2.6
billion.

With potential funding sources of Amtrak Section
403(b) and UMTA Sections 3 or 9 for the urban
area sections and intermodal transfer facilities, the
financial feasibility of the first three improve-
ments is promising. The Amtrak fundin g requires
the state orregional agency to assume the financial
burden of 45 percent of avoidable operating losses
during the first year and 65 percent in subsequent
years, and 50 percent of capital costs associated
with the capital requirements. These funds are for
intrastate, intercity rail passenger service only.
The UMTA section money would cover up to 80
percent of the capital costs provided the funds
were closely tied to urban public transit uses.
Thus, the intermodal stations in Tulsa and Okla-
homa City are potential UMTA projects, espe-
cially as these two stations would link the potential
urban fixed guideway systems being studies. All
of the alternatives, except the Memorial/Owasso
crosstown focus service to the cities’ centra} busi--
ness districts. The light rail and automated guide-
way alternatives include downtown loops which
could be integrated with intercity rail passenger
systems.

The ability of the systems to cover their operating
and maintenance (O&M) costs varies by alterna-
tive. Both the standard and enhance Amtrak
service are projected to cover their O&M costs
from the expected ridership and fares (fares are
$.11 per passenger mile or $13.10 for the Tulsa to
Oklahoma City leg, and $5.60 for the Bartlesville
to Tulsa leg. The high speed tilt-train technology
isexpected torequire an annual subsidy of $90,000
to $100,000. None of the systems is expected
generate sufficient revenue to cover capital costs,
even on an annualized basis.
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9.1.4 Environmental Feasibility

The environmental inventory conducted for the
railcorridors indicates thata majority of the twelve
environmental issues inventoried, their instance is
present in the Oklahoma City to Tulsa and Tulsa to
Bartlesville corridors. These potential issues in-
clude archaeological and National Register His-
toric sites; floodplains and wetlands over ten acres;
Indian lands; prime and unique agricultural lands;
slopes over 9 percent; and parks, recreation lands,
and wildlife refuges. There are no known Super-
fund sites or nesting/breeding grounds for any en-
dangered or threatened species. The Bartlesville
to Tulsa corridor has no known hazardous waste
sites.

Analysis of the environmental inventory suggests
that as long as the existing railroad rights-of-way
are used for intercity rail passenger service, the en-
vironmental clearances should not be difficult
with which to comply. If the superspeed alterna-
tive were to be implemented on separate rights-of-
way, the environmental clearances and National
Environmental Policy Act procedures could prove
time-consuming; however, none of the issues
identified in the initial inventory would likely
prevent the project from being built.

9.1.5 Engineering Feasibility

Amtrak Service can be provided on the existing,
slightly upgraded rail infrastructure in the corri-
dors to reduce capital costs. Included in the
upgraded infrastructure are upgrading three track
segments, installing traffic protection at high-
ways, development of four stations and mainte-
nance yard, and two new track connections,

Enhanced Amtrak Service can also be provided
with the same improvements as the Amtrak serv-
ice alternative, as well as reconstruction of the
ODOT and AT&SF yard tracks, resurfacing the
BNRR track and increasing superelevation on the
curves, making additional traffic protection im-
provements, and adding a passing track between
Tulsa and Oklahoma City.

High Speed Passenger Rail Service can be pro-
vided with the improvements to the Enhanced
Amtrak Service, as well as replacement of the
existing bolted rail with continuously welded rail,
and bridge and culvert modifications to serve the
higher dynamic loads associated from higher
operating speeds. '

9.1.6 Right-of-Way Reservation Tools

Several sources of federal programs can be used
for preserving rail corridors, should the existing
rail operator decide to discontinue service. These
include both UMTA and National Trails System
Act funds. The UMTA funds include both Section
3 and 9 for which a public entity can apply. These
funds have been used for rail acquisition in both
Austin and Oklahoma City. In the former, the
funds were used to purchase over 160 miles of
track from the city of Llano to Giddings, Texas.

The National Trails System Act was passed in re-
sponse to federal policy of reserving railroad rights-
of-way for future reactivation of rail service. This
mechanism permits the railroad to “railbank”
without having to apply for full abandonment. In
the interim, the entity agreeing to oversee the
corridor may use it as a trail.

The UMTA funding seems most promising for
securing railroad rights-of-way for use as passen-
ger rail service. The National Trails System Act
allows for temporary banking of the rail corridor
with future reactivation. Thus, the two programs
seem suitable for the preservation of rail corridors
for future possible implementation of passenger
rail service.

9.1.7 Summary

The following table shows the salient estimates of
operating and capital costs, revenue, passenger
ridership, and passenger miles of service for the
standard and enhanced Amtrak alternatives and
for the high speed rail alternative.
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SUMMARY OF OPERATIONS
Standard Enhanced High
Amtrak Amtrak Rail

Total Capital Costs ($ million) 30.8 58.3 92.6
Annualized 25 year/10% ($ miliion) 3.4 6.4 10.2
Annual Cap/Passenger %) 11.20 16.4 21.98
Annual Cap./Passenger Mile (%) 12 A7 .23
Annual O&M Costs ($ million) 3.2 3.2 4.9
Annual O&M/Passenger (%) 10.54 8.20 10.56
Annual O&M/Passenger Mile (%) 11 .09 11
Annual Passenger (000s ) 308.5 390.2 464.1
Annual Passenger Mile (million) 29.37 . 37.22 43.72
Annual Revenue per Passenger Mile * 11 11 1
Annual Revenue ($ million) 3.23 4.09 4.81
Fares (OK — Tulsa) 13.10 13.10 13.10
(Tulsa — Bartlesville) 5.60 5.60 5.60

Tuilsa — OKC = 118.5 miles
Tulsa — Bartlesville = 50.5 miles

Trips:

Annual Operations: 255 days of weekday service.

* The assumed fare basis is 11¢/mile.

9.2 RECOMMENDATIONS

While the year 2005 forecast demand for intercity
passenger rail service is not high (1,200 to 2,500
per day), neither are the estimated costs for the
standard Amtrak or enhanced Amtrak service.
Both alternatives are expected to generate suffi-
cientridership at today’s average fare recovery (of
$.11 per mile) to cover the operations and mainte-
nance costs. Given this forecast, it is reasonable to
make provisions to reserve the two rail corridors
for future passenger service should the demand
between the city pairs and corridor as a whole
exceed the capacity of the existing ground trans-
portation facilities. Thus, forexample, the alterna-

tive to widening the Turner Turnpike, US 75, or
SH 66 could be the rail passenger alternative. In
the long run the State should be a position to
preserve the railroad corridor as a whole, if the
existing railroad owners choose to sell or abandon
the service. '

In the near term, the State may want to encourage
ridesharing on the corridor highways. For ex-
ample, the State could provide limited priority
treatment for high occupancy vehicles (carpools,

- vanpools, and buses). This could include a bypass

lane at the entrance ramps or toll plaza in order to
provide travel time savings to group riders.
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Definitions and Glossary
of Terms

_ Accelerated Service: A transit service (usually
rail) in which some train units (TU’s) travel with-
out stopping at, or bypassing, some stations.
Examples: skip-stop and zonal service.

Articulated: A term used in the transit industry
for extra-long vehicles with body sections con-
nected by a joint mechanism which allows the
vehicle to traverse small (or tight) radius curves
and yet have a continuous interior. This term also
applies to rapid transit cars with separate bodies
sharing a common truck.

Automated Guideway Transit (AGT): Any
guided mode with fully automated operation (no
crew on TU’s); however, the term usually refers
only to guided modes with small and medium size
vehicles. Personal rapid transit (PRT), group
rapid transit (GRT) and people mover systems
(PMS) are typically included as systems found in
the AGT family.

Automatic Train Operation (ATQ): A control
system which performs all functions of train op-
eration along a transit line. Such operations in-
clude starting, stopping, opening/closing doors,
etc. :

Automatic Train Protection (ATP): A control
system which assures that trains maintain a safe
following distance, that overspeed is prevented,
and thatconflicting movements atjunctions, cross-
ings and switches are precluded.

Automatic Train Supervision (ATS): A system
which controls movements of all trains on transit
lines or a network. It performs the functions of

assigning routes, dispatching trains, and maintain- -

ing or adjusting schedules.

Bus Lane: A traffic lane for dominant or exclu-
sive use by buses.

Cable Car: Arail transit car, typically with single
cars, without motors and propelled by a continu-
ously moving cable located in an underground siot
between the running rails.

Cam Controller: When the propulsion control
hardware is shared by a pair of cars so that eight
traction motors are controlled as a group and the
rheostatic control is obtained by means of contac-
tors actuated by a shaft. The classical rheostatic
control of these motors is accomplished by series-
parallel connections of the armatures, and by us-
ing external resistances in series with the armature
and the field windings.

Capacity: There are two types of capacity: static
and dynamic. Static capacity is the total number of
persons a’vehicle can accommodate. Dynamic
capacity is the maximum number of vehicles,
Spaces, or persons which can be transported past a
fixed point in one direction per unit of time (usu-
ally one hour).

Category “A” Right-of-Way (R/W): A fully
controlled transit R/W without grade crossings or
legal access by other vehicles or persons; also
called “grade-separated”, “private”, or “excly-
sive” R/W. It can be a tunnel, aerial, or at grade.

Category “B” R/W: A transit R/W type which is
longitudinally physically separated (by curbs, bar-
riers, grade separation, etc.) from other traffic, but
with grade crossings for vehicles and pedestrians,
including regular street intersections.

Category “C” R/W: This R/W type allows mixed
traffic, e.g. buses and cars, to operate in the same
lanes. Transit may’ have preferential treatment,
such as reserved, and will travel with other traffic.

Chopper: A chopperis adc-to-dc static converter .
that varies the average value of the direct voltage
applied to aload. In general, there are two classes
of chopper circuits — a step-down chopper, in
which the load voltage is less than, or equal to, the
supply voltage, and a step-up chopper, in which
the load voltage is equal to, or more than, the
supply voltage.
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Commuter Railroad or Regional Rail: A re-
gional passenger service which ¢ nsists of electric
or diesel-powered trains on grac;e-scparatjcd rail-
road lines (sometimes with protet_:ted grade cross-
ings). g

Commuter Transit: Transit A__ervices operated
during peak hours only, primarily serving work
trips. !

Contraflow Bus Lane (CBL): * A term used to
describe the movement of transit vehicles operat-
ing in the opposite direction from other traffic,

Demand Responsive Tran lit: Paratransit serv-
ices with routes and schedul ’s partially or fully de-
termined by the travel desires of individual pas-
sengers. Examples include dial-a-ride taxi.

Dial-A-Ride (D/R): A paratransit service consist-
ing of minibuses or vans directed from a central
dispatching office to pick-up and drop-off individ-
ual passengersaccording to their desires expressed
via telephone.

I
Dual-Mode Operation: A transitoperation which
involves, at one time or another, two radically
different features or characteristics, such as first
manually steered and later guided, or initially
diesel powered and then electrically powered.

Duo-Rail: A term used to describe transit systems
that ride on, or are suspended from, a dual-rail
guideway. Examples include regional rail
(RGR),rail rapid transit (RRT) and light rail transit
(LRT). i

Exclusive Bus Lanes (EBL): lanes, usually two,
for bus use only, physically separated (by curbs or
barriers) from other traffic.

Fail-Safe: A characteristic of a system which
ensures that a fault or malfunction of any element
affecting safety will cause the system to revert to
a state which is known to be safe; alternatively, a
system characteristic which ensures that any fault
or malfunction will not result in an unsafe condi-
tion.

Group Rapid Transit (GRT): A term applied to
the operation of medium-size vehicles operating
automatically as single units or coupled trains on
exclusive R/W with special guideways. Most
GRT systems deployed to date have been rubber-
tired and electrically propelled. They are also
known as people mover systems (PMS).

Guided Transit: A term applied to transit serv-
ices where the vehicles are Physically guided by a
guideway; includes rail, monorail, AGT and sev-
eral other technologies.

Heavy Duty Rail Transit or Heavy Rail: Seerail
rapid transit.

High Occupancy Vehicles (HOV): Vehicles of
any type (automobiles, vans, buses or others)
which carry a certain prescribed number of pas-
sengers.

Interurban: Transit service between cities and
towns.

Kiss and Ride (K+R): Aterm applied to a transit
passenger who is driven to a transit station by
another person, e.g., a spouse; the latter then
departs, using neither the transit service or the
station facilities. Also used todescribe the facility
or area where the passenger is dropped off.

Level of Service (L/S): An overall measure of all
service characteristics that affect users.

Light Rail Rapid Transit (LRRT): Light rail
transit with a Category “A” R/W on its entire
length. It may have either low or high-level
platforms and visual or cab signal control. Itisa
mode between LRT (see below) and rail rapid
transit (LRT).

Light Rail Transit (LRT): A transit mode pre-
dominantly utilizing overhead power and usingR/
W Category “B”, and sometimes “A” or “C”, on
different network sections. The electrically pow-
ered rail vehicles operate in 1 to 4-car TU’s. The
mode has a wide L/S range and performance char-
acteristics. When a Category “A” R/W is utilized,
this mode becomes an LRRT.
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Low-Level Platforms: These are at- ground level
platforms or one curb height above ground. Used
by all streetcars and most LRT and regional or
commuter rail systems.

Married Pair Units: A married pair are vehicles
with shared mechanical and electrical equipment.
Commonly used for rail rapid transit (RRT) and
regional rail (RGR) systems, these units comprise
two (A and B) or three (A, B and C) semiperma-
nentcoupled vehicles which cannot operate alone.
The two-car units are most often used for RRT and
the three-car configuration for RGR; the latter is
powered or unpowered trailer.

Monorail: A guided transit mode riding on, or
suspended from, a single rail, beam or tube; ve-
hicles usually operate in trains.

Monomotor Truck: A monomotortruckisa type
of propulsion design in which a single motor is
placed between two axles, perpendicular to their
directions. Its drive shaft powers both axles, thus
rigidly connecting them. Since the 1950s, mono-
motor design has been increasingly used for LRT
and RRT vehicles; its advantages over 2-motor
truck designs include lower weight, simpler main-
tenance, and lower cost resulting from the use of
one, instead of two, motors.

Multiple Unit (MU) Train: A multiple unit train
consists of several powered cars (single units,
married pairs, or other types) that are controlled by
one driver. All RRT systems are operated in this
manner to distinguish them from train consists
with trailers.

Paratransit: Passenger transportation service
modes consisting of small or medium-capacity
highway vehicles offering services adjustable in
varying degrees to meet an individual user’s de-
sires. Its categories include:

* Public paratransit: Services available to any

user who pays a predetermined fare. Examples:
taxi, jitney, dial-a-ride. '

* Semi-public paratransit: Servicesavailable only
to persons of a certain group, such as a com-
pany, neighborhood, etc. Examples: vanpools,

subscription buses, elderly and described serv-
ices.

Park-And-Ride (P+R): A term applied to a pas-
senger whodrives to a transit station and parks his/
her automobile in the station’s P+R lot, Possible
with any transit mode, but most commonly used
with rail modes, particularly RRT and RGR.

People Mover (PM): Same as group rapid transit
(GRT).

Performance (Transit System): A composite
measure of transit system operating characteris-
tics, mostly quantitative, such as service frequency,
speed, reliability, safety, capacity, and productiv-
ity. )

Pre-metro: AnLRT system desi gned with provi-
sions for easy conversion into rail rapid transit
(RRT). This can be achieved by upgrading the
vehicles and/or stations and providing a Category
£13 A” R/'w.

Personal Rapid Transit (PRT): A transit mode
of small-capacity (2 to 6-person seating capacity)
vehicles traveling automatically over a system of
guideways. Individuals or small groups use a
vehicle to travel between origin and destination
stations without stopping; this is possible because
most stations are off-line. '

Rail Diesel Car (RDC): A self-propelled passen-
ger car typically used in commuter or branch line
service. RDCs have theirown powerplantand can
be operated in multi-unit service with several cars
controlled from the lead car.

Rail Rapid Transit (RRT): A transit mode typi-
cally involving electrically powered rail vehicles
operating in 4 to 10-car trains on R/W Category
“A”. High capacity, high commercial speed. Also
termed “Metro”.

Rail Transit: A term applied to describe a transit
service involving steel wheels on steel rails. The
major services, generally in ascending order of
performance, are streetcars, light rail transit, rail
rapid transit, commuter rail, and regional rail.
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Rapid Transit (RT): A generic class of transit
modes which operate exclusively on R/W Cate-
gory “A” and have high speed, capacity, reliability
and safety. Included, but not limited to RRT,
LRRT, and most RGR systems.

Regenerative Braking: Is a form of braking that
occurs when a load drives a motor, the motor acts
as a dc generator, and if the induced voltage is
greater than the source voltage, the armature cur-
rent is reversed and is fed into the dc source.

Regional Rail (RGR) or Commuter Rail: A re-
gional passenger service, usually provided by
railroad agencies, which consists of electric or
diesel-powered trains on grade-separated railroad
lines (sometimes with protected grade crossings).

Regional Transit: A term used to describe either
long-haul bus orrail transit lines with few stations
and high operating speeds. These primarily serve
long trips within metropolitan regions, as distin-
guished from city transit and short-haul transit.

Regular Bus (RB) or Local Service: Common

urban busroutes serving all stops, as distin guished
from short-haul and express service.

Regular Bus Lane (RBL): A lane or lanes 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 barriers. ,

Right-Of-Way (R/W): (1) a legally and physi-
cally separated strip of lane for exclusive use by
- transitvehicles; crossings may be allowed; (2) any
pathorway on which transit vehicles travel. Based
on the second definition, transit rights-of-way are
classified in three categories: “A”, “B” and “C”
(see Categories “A”, “B” and “C” R/'W previously
defined).

Rubber-Tired Rapid Transit (RTRT): Aterm
applicable to vehicles which ride on, and are
guided by, rubber tires on a specially designed
guideway. Switching and vehicle support, in cases
of tire failure, may be provided by additional steel
wheels and conventional rail tracks or by other
mechanisms. ‘

Short-Haul Transit: A form of low-speed transit
services for circulation within small areas, usually
with high travel density, such as CBDs, campuses,

airports, exhibition grounds, and other major ac-
tivity centers.

Single-Body Vehicle: A bus or rail vehicle with
one rigid (non-articulated) body.

Special Transit: A form of transit service pro-
vided onspecial occasions, suchas sporting events,
exhibitions and public festivities, or for special

groups, such as tourists, school students and the
disabled.

Specialized Technologies: Transit modes with
other than highway or rail technologies, mostly
used for short-haul services or for special physical
conditions (steep grades, water bodies, etc.). Also
called specialized transit modes. Examples: cog
railways, ski lifts (particularly those involving
cabins), etc. ‘

Streetcar or Trolley (SCR): A street transit mode
consisting of electrically powered rail vehicles op-
erating mostly on R/W Category “C”, and quite
often sharing traffic lanes with cars, trucks, buses,
etc.

Street Transit: A generic class of modes operat-
ing on streets with mixed traffic (R/W Category
“C”™). Examples: regular bus, trolleybus and
streetcar. :

Subway: Transit in tunnels beneath street levels.

Transit Mode Classes: Groups of transit modes

classified by their basic characteristics such as:

* Technology: Highway, rail and specialized
technology

* R/W Category: Street (C), semirapid (B), and
rapid transit (A) '

* Service Type: Offered to the public by the
transit operating agency

Train Unit (TU): One or more transit vehicles
traveling together as a physical unit. Joint term for
single vehicle and train.
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Trolley Bus (TB): An electrically powered bus
which obtains power via two trolley poles from
two overhead wires along routes.

Urban Public Transportation: Transport sys-
terns for intra-urban or intra-regional travel avail- '
able for use by a person. \

Vanpool Service: A form of transit involving '
privately or publicly provided vans transporting
groups of persons to and from work on a regular
basis. Drivers are usually selected from each
passenger group.
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APPENDIX B

SUMMARY OF MAJOR CHARACTERISTICS
OF TRANSIT TECHNOLOGIES

Parsons
B-1 Brinckerhoff



This page intentionally left blank.

Parsons
- Brinckerhoff




neH aur
pue 8inqsiqAo9(|09
D S0¥ O Zuag
Aemapino ypm Sapadion - sng
aimep 0SH'e P 09 Aemsng - Aem-jo-ybiy ereaud papInY pajejnomy
(neH aun
pue 8inqu}sigAo9)j0d
ainmew 00001 S/ S/ Aemsng - Aem-jo-ybiy eleAud Aemsng Ayoede) ybiH
ineH sun sng
pue ejnquisigaoslio)
(nwry paisog) Aemusinuwon
ainjew 00€'9 ] GS eue AOH/IeluaIaje.d Ayoedeg ybiy
INeH euj]
ooo‘e oujes) pue einquasignos|ion
o} - UM :
ainiepy 002't SoueA S Kemaai ongnd/oues) paxiw sng ueqinans/ueqin
Hdd HdN HdIN
SN1viS ALIDVdvVD a3aads a3aads NOILYOINddY JNVN AHOD3LlV)
XYW 3SINYD XYN

sonsusjoesey Jofep jo Alewwng
saibojouyoa ] ysues) Auoseu) elepipue)

HdW 08 01 dn - TYNOLLNIANOD Snarivy

Brinckerhoff

Parsons

B-3




I

UoaNpoid 40 Ino 005'9 19s8IQ peyledosd-jios eOLBLY JISUkL)
aimep "xoidde 0zt IneH eury paads ybiH 0002 AdS
pspowinp
‘uy-au)-jo oU108|3-[9s31Q
-8JelS Ollsawog €01 - INeH eur paadg yoiH Hd 0% 4 Yenwy
papowinQ 8lIM peaysenQ o
‘My-8yi-jo Yim 9119913+l @
~9lElS ansawoq 02! INeH 8ury paads ybiH Lnavenwy | 3
C
swdojenag Sejo1yaA Apog-liL m
J8pun 174! INeH eur paedg ybiH uspems ‘002-1 m
WNWIUIN LD V'H'4 0L =
papesBdn yoes) Bugsixg g
00.'S X
einew | "xoudde sel G2l IneH eur paeds ybiH puejbu3 - | SH 2
$3yoe0) Apog-iiL 5
WU *2 10 - L
00/' V44 0} papeibdn xoes). Bupsix3y
0L
ainjen "xosdde G2l G621 IneH eur pseds ybiH epeue) - OH1
IneH euyy
00002 feuondo Jemod anm pesyanO
ainjep "Xoidde 08 08 yiim Aem-jo-ybiy eaisnoxg iley Janwiwon
Hdd Hdw HdW AHOD
SN1V1S ALIDVdYD a3ads a33ds NOILVOIINddY INVN 31V
XV 3sinyd XviN

solsueloesey) Jofeyy Jo Arewwng

saibojouyos ysues) Awoseluj erepipuen

HdW S¢i OL 08 - AVM3AIND/TIVY Aldvy

B-4

kerhoff

Parsons
Brinc



luswdojansg 000'2
Japun "x0.idde 68l (enoqy se sweg) uewuey - 39
ooe‘ec
simepy "xo0idde G8l (enoqy se aweg) 8duelq ‘38d -ADL
3oelL paijiioai3 maN »
000'2 . uedep oy
ainep ‘x0idde oeL 09t ine4-6uo paads ybiH -uied] 19|ing 196 soueg M
&
o
SapIYeA Apog-iiiL z
(anoqy se awieg) Gzl (enoqy se aweg) puejbuz- 1 4v z
s
=
SajoIysA Apog-liiL )
(enoqy se sweg) GSi (enoqy se eweg) ueliell- 1o H13
yori) paroidu)
‘Buisix3 uo ao8)3-IIy
palwr .
80IA19g Bnuanay G2l - IneH eur] peads ybiH ueuuan eov-13
b
Hdd HdN HdN AHOD
SN1vis ALIDVdvD - d3aads a3aads NOILVOI'lddY JNYN
XY 3SINYD XVIN Ao

solisusjoesey?) Jofep jo meE:m
selbojouyoa] ysues) Auosey) alepipue)

HdW S81 OL 21 - IVH a33dS HOIH

Parsons
Brinckerhofr



[,.nu..lnil

Kemapino pajeas|y
eAoqy papuadsng
AreonueuAponos|g
luswdojanag . uedep
1epun a|qejieAeun Ggl< LLE IneH aur paads ybi4 L00- NN ‘AIT-DVIN
seibojouyos |
Kemapiny pajeas|y paadg-sedng
eaoqe papuadsng .
Areoneubewosnosg
Juswdojanag 000'2 Aueuusn
Jspun "xoudde [+1:]R3 8ve IneH eur paadsg y6iy 90 H1 ‘AT T-OVN
Hdd HdIN HdW
SNLVYLS ALIDVdVYD a3ads | a3ads NOILYOINddVY JNVYN AHO931VO
XY 3SINYD XYW

soisusioeley Jofepyy jo Alewwng
seifojouyoa usues) Anose elepipue)

HdW S81 NVHL H31VIHD - SWALSAS A33dS UIdNS

B-6

_Parsons
Brinckerhoff



APPENDIX C

SYSTEM CAPITAL AND OPERATING
COST ESTIMATES
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Table C-1

COST ESTIMATE FOR STANDARD
COMMUTER RAIL SERVICE

SEGMENT 1 - OKu‘AHOMA CITY TO JUNCTION WITH BNRR
(approximately 4.5 miles)

DESCRIPTION | UNIT COST UNITS QUANTITY AMOQUNT
REMOVE RAIL $25,000.00 MILES 2.00 $50,000.00
CONSTRUCT $50,000.00 MILES 2.00 $100,000.00
ROADBED

TRAFFIC $40,000.00 MILES 4.50 $180,000.00
PROTECTION_,

CONSTRUCT : $560,000.00 MILES - 2.00 $1,120,000.00
TRACK :

. TIES @ 650/MILE $32,600.00 MILES 2.50 $81,500.00
REPLACE RAIL $162,000.00 MILES 2.50 $405,000.00
(2ND HAND CWR) :
STATION | $450.000.00 EACH 1.00 $450,000.00
CONNECTING ':TRK $106.00 TRK FT 1,200.00 $127,200.00
TURNOUTS $53,000.00 EACH 2.00 $106,000.00
CONTROL FOR $150,000.00 EACH 2.00 $300,000.00
TURNOQUTS
NEW ROADBED $180.00 TRKFT 1,200.00 $216,000.00

f TOTAL CONSTRUCTION COSTS = $3,135,700.00
' 20% DESIGN AND MANAGEMENT = $627,140.00
' 20% CONTINGENCY ALLOWANCE = $752,568.00
TOTAL SEGMENT COST = $4,515,408.00

Parsons "

C3 : ‘ Brinckerhoff



SEGMENT 2 - JUNCTION WITH BNRR TO SAPULPA

(approximately 99.5 miles)

DESCRIPTION UNIT COST UNITS QUANTITY AMOUNT

TRAFFIC $20,000.00 MILES 99.50 $1,990,000.00

PROTECTION

STATION $450,000.00 EACH 1.00 $450,000.00
TOTAL CONSTRUCTION COSTS = $2,440,000.00
20% DESIGN AND MANAGEMENT = $488,000.00
20% CONTINGENCY ALLOWANCE = $585,600.00
TOTAL SEGMENT COST = 53,513,600,00

SEGMENT 3 - SAPULPATO TULSACBD

(approximately 14 miles)

DESCRIPTION UNIT COST UNITS QUANTITY AMOUNT

TRAFFIC $20,000.00 MILES 14.00 $280,000.00

PROTECTION
TOTAL CONSTRUCTION COSTS = $280,000.00
20% DESIGN AND MANAGEMENT = $56,000.00
20% CONTINGENCY ALLOWANCE = $67,200.00
TOTAL SEGMENT COST = $403,200.00

SEGMENT 4 - TULSA CBD

(approximately 1 mile)

STATION $450,000.00 EACH 1.00 $450,000.00

STATION TRACK $106.00 TRK FT 1,000.00 $106,000.00

TURNQUTS $53,000.00 EACH 2.00 $106,000.00

CONTROL FOR $150,000.00 EACH 2.00 $300,000.00

TURNOUTS
TOTAL CONSTRUCTION COSTS = $962,000.00
20% DESIGN AND MANAGEMENT = $192,400.00
20% CONTINGENCY ALLOWANCE = $230,880.00
TOTAL SEGMENT COST = $1,385,280.00
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SEGMENT 5 - TULSA TO OWASSO
(approximately 11 miles)

DESCRIPTION UNIT COST UNITS QUANTITY
TIES @900/MILE $47,000.00 MILES 11.00
TRAFFIC $40,000.00 MILES 11.00
PROTECTION

REPLACE RAIL $162,000.00 MILES 11.00
(2ND HAND CWR)

TOTAL CONSTRUCTION COSTS =
20% DESIGN AND MANAGEMENT =
20% CONTINGENCY ALLOWANCE =
TOTAL SEGMENT COST =

SEGMENT 6 - OWASSO TO BARTLESVILLE
(approximately 38 miles)

DESCRIPTION UNIT COST UNITS QUANTITY
TRAFFIC $20,000.00 MILES 38.00
PROTECTION :

TOTAL CONSTRUCTION COSTS =
20% DESIGN AND MANAGEMENT =
20% CONTINGENCY ALLOWANCE

TOTAL SEGMENT COST =
SEGMENT 7 - BARTLESVILLE CBD
(approximately 1 mile)
DESCRIPTION ' UNIT COST UNITS QUANTITY
. STATION $648,000.00 EACH 1.00
TIES @900/MILE $47,000.00 MILES 1.00
REPLACE RAIL $162,000.00 MILES 1.00

(2ND HAND CWR)

TOTAL CONSTRUCTION COSTS =
20% DESIGN AND MANAGEMENT =
20% CONTINGENCY ALLOWANCE

AMOUNT
$517,000.00

$440,000.00

$1,782,000.00

$2,739,000.00
$547,800.00
$657,360.00\
$3,944,160.00

AMOUNT
$760,000.00

$760,000.00
$152,000.00
$182,400.00
$1,094,400.00

AMOUNT
$648,000.00

$47,000.00

$162,000.00

$857,000.00
$171,400.00
$205,680.00

TOTAL SEGMENT COST = $1,234,080.00
Parsons
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SUMMARY

SEGMENT 1
SEGMENT 2
SEGMENT 3
SEGMENT 4
SEGMENT 5
SEGMENT 6
SEGMENT 7

Source: Parsons Brinckerhoff, May 1989.

COST ESTIMATE FOR STANDARD

CONSTRUCTION

COST

3,135,700.00
2,440,000.00
280,000.00
962,000.00
2,739,000.00
760,000.00
857,000.00

COMMUTER RAIL SERVICE

DESIGN AND

MANAGEMENT  CONTINGENCY

627,140.00

' 488,000.00
56,000.00
192,400.00
547,800.00
152,000.00
171,400.00

752,568.00
585,600.00

67,200.00
230,880.00
657,360.00
182,400.00

205,680.00

TOTAL

TOTAL
COST

$4,515,408.00
$3,513,600.00

$403,200.00
$1,385,280.00
$3,944,160.00
$1,094,400.00
$1,234,080.00

$16,090,128.00
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Table C-2

COST ESTIMATE FOR ENHANCED

COMMUTER RAIL SERVICE

- SEGMENT 1 - OKLAHOMA CITY TO JUNCTION WITH BNRR
(approximately 4.5 miles)

DESCRIPTION UNIT COST UNITS QUANTITY AMOUNT

REMOVE RAIL $25,000.00 MILES 4.50 $112,500.00

CONSTRUCT $50,000.00 MILES 4.50 $225,000.00

ROADBED

TRAFFIC $40,000.00 MILES 450 $180,000.00

PROTECTION

CONSTRUCT $560,000.00 MILES 4,50 $2,520,000.00

TRACK '

STATION $450,000.00 EACH 1.00 $450,000.00

‘CONNECTING TRK $106.00 TRK FT 1,200.00 $127,200.00

TURNOUTS $53,000.00 EACH 2.00 $106,000.00

CONTROL FOR $150,000.00 EACH 2.00 $300,000.00

TURNOUTS

NEW ROADBED $180.00 TRK FT 1,200.00 $21 6,000.00
TOTAL CONSTRUCTION COSTS = $4,236,700.00
20% DESIGN AND MANAGEMENT = $847,340.00
20% CONTINGENCY ALLOWANCE = $1,016,808.00
TOTAL SEGMENT COST = $6,100,848.00
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SEGMENT 2 - JUNCTION WITH BNRR TO SAPULPA
(approximately 99.5 miles)

DESCRIPTION UNIT COST UNITS QUANTITY AMOUNT
TRAFFIC $20,000.00 MILES 99.50 $1,990,000.00
PROTECTION

STATION $450,000.00 EACH 1.00 $450,000.00
4 INCH BALLAST $98,500.00 MILES 50.00 $4,925,000.00
(50% OF TRACK) :

TIES @ 400/MILE $21,000.00 MILES 99.50 $2,089,500.00
CONTROLLED $635,000.00 EACH 1.00 $635,000.00
PASSING TRACK

TOTAL CONSTRUCTION COSTS = $10,089,500.00
20% DESIGN AND MANAGEMENT = $2,017,900.00

20% CONTINGENCY ALLOWANCE $2,421,480.00
TOTAL SEGMENT COST = $14,528,880.00
SEGMENT 3 - SAPULPA TO TULSA CBD
(approximately 14 miles)
DESCRIPTION UNIT COST UNITS = QUANTITY AMOUNT
TRAFFIC $20,000.00 MILES 14.00 $280,000.00
PROTECTION
SKIN LIFT $80,000.00 MILES 14.00 $1,120,000.00
TIES @ 400/MILE $21,000.00 MILES 14.00 $294,000.00
TOTAL CONSTRUCTION COSTS = $1,694,000.00
. 20% DESIGN AND MANAGEMENT = $338,800.00
'20% CONTINGENCY ALLOWANCE = $406,560.00
TOTAL SEGMENT COST = $2,439,360.00
Parsons
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SEGMENT 4 - TULSA CBD
(approximately 1 mile)

RESCRIPTION

STATION

STATION TRACK

TURNOUTS

CONTROL FOR

TURNOUTS

UNIT COST UNITS QUANTITY
$450,000.00 EACH 1.00
$106.00 TRK FT 1,000.00
$53,000.00 EACH 2.00
$150,000.00 EACH 2.00

TOTAL CONSTRUCTION COSTS =
20% DESIGN AND MANAGEMENT =
20% CONTINGENCY ALLOWANCE =

AMOUNT
$450,000.00

$106,000.00
$106,000.00
$300,000.00

$962,000.00
$192,400.00
$230,880.00

TOTAL SEGMENT COST = $1,385,280.00
SEGMENT 5 - TULSA TO OWASSO
(approximately 11 miles)
DESCRIPTION UNIT COST UNITS QUANTITY AMOQUNT
REMOVE RAIL $25,000.00 MILES 11.00 $275,000.00
CONSTRUCT $50,000.00 MILES 11.00 $550,000.00
ROADBED
TRAFFIC $40,000.00 MILES 11.00 $440,000.00
PROTECTION
CONSTRUCT $560,000.00 MILES 11.00 $6,160,000.00
TRACK
TOTAL CONSTRUCTION COSTS = $7,425,000.00
20% DESIGN AND MANAGEMENT = $1,485,000.00
20% CONTINGENCY ALLOWANCE = $1,782,000.00
TOTAL SEGMENT COST = $10,692,000.00
Parsons
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SEGMENT 6 - OWASSO TO BARTLESVILLE
(approximately 38 miles)

DESCRIPTION UNIT COST UNITS QUANTITY AMOUNT

TRAFFIC $20,000.00 MILES 38.00 $760,000.00

PROTECTION

SKIN LIFT $80,000.00 MILES 38.00 $3,040,000.00

TIES @ 400/MILE $21,000.00 MILES 38.00 $798,000.00
TOTAL CONSTRUCTION COSTS = $4,598,000.00
20% DESIGN AND MANAGEMENT = $919,600.00
20% CONTINGENCY ALLOWANCE = $1,103,520.00
TOTAL SEGMENT COST = $6,621,120.00

SEGMENT 7 - BARTLESVILLE CBD

(approximately 1 mile)

DESCRIPTION UNIT COST UNITS QUANTITY AMOUNT

STATION $648,000.00 EACH 1.00 $648,000.00

REMOVAL RAIL $25,000.00 MILES 1.00 $25,000.00

CONSTRUCT $50,000.00 MILES 1.00 $50,000.00

ROADBED

CONSTRUCT $560,000.00 MILES 1.00 $560,000.00

TRACK '

TOTAL CONSTRUCTION COSTS = $1,283,000.00
20% DESIGN AND MANAGEMENT = $256,600.00
20% CONTINGENCY ALLOWANCE = $307,920.00
TOTAL SEGMENT COST = $1,847,520.00

Parsons
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COST ESTIMATE FOR STANDARD

COMMUTER RAIL SERVICE

SUMMARY
CONSTRUCTION DESIGN AND TOTAL
COST MANAGEMENT CONTINGENCY COST
SEGMENT 1 4,236,700.00 847,340.00 1,016,808.00 $6,100,848.00
SEGMENT 2 10,089,500.00 2,017,900.00 2,421,480.00 $14,528,880.00
SEGMENT 3 1,694,000.00 338,800.00 406,560.00 $2,439,360.00
SEGMENT 4 962,000.00 192,400.00 230,880.00 $1,385,280.00
SEGMENT 5 7,425,000.00 1,485,000.00 1,782,000.00 $10,692,000.00
SEGMENT 6 4,598,000.00 919,600.00 1,103,520.00 $6,621,120.00
SEGMENT 7 1,283,000.00 256,600.00 307,920.00 $1,847,520.00
TOTAL $43,615,008.00
Source: Parsons Brinckerhoff, May 1989.
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Table C-3

COST ESTIMATE FOR HIGH SPEED
COMMUTER RAIL SERVICE

- SEGMENT 1 - OKLAHOMA CITY TO JUNCTION WITH BNRR
(approximately 4.5 miles)

DESCRIPTION

UNIT COST UNITS QUANTITY AMOUNT
REMOVE RAIL $25,000.00 MILES 4.50 $112,500.00
CONSTRUCT $50,000.00 MILES 450 $225,000.00
ROADBED ’
TRAFFIC $40,000.00 MILES 450 $180,000.00
PROTECTION '
CONSTRUCT $560,000.00 - MILES - 450 $2,520,000.00
TRACK
STATION $450,000.00 EACH 1.00 $450,000.00
CONNECTING TRK $106.00 TRKFT . 1,200.00 $127,200.00
TURNOUTS $53,000.00 EACH 2.00 $106,000.00
CONTROL FOR $150,000.00 EACH 2.00 - $300,000.00
TURNOUTS
NEW ROADBED $180.00 TRKFT 1,200.00 $216,000.00
TOTAL CONSTRUCTION COSTS = $4,236,700.00
20% DESIGN AND MANAGEMENT = $847,340.00
20% CONTINGENCY ALLOWANCE = $1,016,808.00
TOTAL SEGMENT COST = $6,100,848.00
Parsons
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SEGMENT 2 - JUNCTION WITH BNRR TO SAPULPA
(approximately 99.5 miles)

DESCRIPTION

TRAFFIC
PROTECTION

STATION

4 INCH BALLAST
(50% OF TRACK)

SKIN LIFT
TIES @ 400/MILE

REPLACE RAIL
(2ND HAND CWR)

BRIDGE AND CULV.
MODIFICATIONS

- CONTROLLED
PASSING TRACK

UNIT COST UNITS QUANTITY AMOUNT
$20,000.00 MILES 99.50 $1,990,000.00
$450,000.00 EACH 1.00 $450,000.00
$98,500.00 MILES 50.00 $4,925,000.00
$80,000.00 MILES 49.50 $3,960,000.00
$21,000.00 MILES 99.50 $2,089,500.00
$162,000.00 MILES 8.00 $1,296,000.00
$50,000.00 MILES 99.50 $4,975,000.00
$635,000.00 EACH 1.00 $635,000.00

TOTAL CONSTRUCTION COSTS = $20,320,500.00
20% DESIGN AND MANAGEMENT = $4,064,100.00
20% CONTINGENCY ALLOWANCE = $4,876,920.00

SEGMENT 3 - SAPULPA TO TULSA CBD
(approximately 14 miles)

DESCRIPTION

TRAFFIC
PROTECTION

SKIN LIFT
TIES @ 400/MILE

TOTAL SEGMENT COST = $29,261,520.00

UNIT COST UNITS QUANTITY AMOUNT
$20,000.00 MILES 14.00 $280,000.00
$80,000.00 MILES 14.00  $1,120,000.00
$21,000.00 MILES 14.00 $294,000.00

TOTAL CONSTRUCTION COSTS = $1,694,000.00

20% DESIGN AND MANAGEMENT = $338,800.00

20% CONTINGENCY ALLOWANCE = $406,560.00

TOTAL SEGMENT COST = $2,439,360.00
Parsons
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SEGMENT 4 - TULSA CBD
znproximately 1 mile)

DESCRIPTION UNIT COST UNITS QUANTITY AMOUNT
STATION $450,000.00 EACH 1.00 $450,000.00
STATION TRACK $106.00 TRKFT 1,000.00 $106,000.00
TURNOUTS $53,000.00 EACH 2.00 $106,000.00
CONTROL FOR $150,000.00 EACH 2.00 $300,000.00
TURNOUTS

TOTAL CONSTRUCTION COSTS = $962,000.00

20% DESIGN AND MANAGEMENT = $192,400.00

20% CONTINGENCY ALLOWANCE = $230,880.00

TOTAL SEGMENT COST = $1,385,280.00

SEGMENT 5 - TULSA TO OWASSO
(approximately 11 miles)

DESCRIPTION UNIT COST UNITS QUANTITY AMOUNT
REMOVE RAIL $25,000.00 MILES 11.00 $275,000.00
CONSTRUCT $50,000.00 MILES 11.00 $550,000.00
ROADBED
TRAFFIC $40,000.00 MILES 11.00 $440,000.00
PROTECTION .
CONSTRUCT $560,000.00 MILES 11.00 $6,160,000.00
TRACK

TOTAL CONSTRUCTION COSTS = $7,425,000.00

20% DESIGN AND MANAGEMENT = $1 ,485,000.00
20% CONTINGENCY ALLOWANCE =  $1,782,000.00
TOTAL SEGMENT COST = $10,692,000.00

o,

T e———— e———— 4
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SEGMENT 6 - OWASSO TO BARTLESVILLE
(approximately 38 miles)

DESCRIPTION UNIT COST UNITS QUANTITY AMOUNT
TRAFFIC $20,000.00 MILES 38.00 $760,000.00
PROTECTION

SKIN LIFT $80,000.00 MILES 38.00 $3,040,000.00
TIES @ 400/MILE $21,000.00 MILES 38.00 $798,000.00
REPLACE RAIL $162,000.00 MILES 34.00 $5,508,000.00

(2ND HAND CWR)

BRIDGE AND CULV. $30,000.00 MILES 38.00 $1,140,000.00
MODIFICATIONS

TOTAL CONSTRUCTION COSTS = $11,246,000.00
20% DESIGN AND MANAGEMENT = $2,249,200.00
20% CONTINGENCY ALLOWANCE = $2,699,040.00

TOTAL SEGMENT COST = $16,194,240.00
SEGMENT 7 - BARTLESVILLE CBD
(approximately 1 mile) _
DESCRIPTION UNIT COST UNITS QUANTITY AMOQUNT
STATION $648,000.00 EACH - 1.00 $648,000.00
REMOVE RAIL $25,000.00 MILES 1.00 $25,000.00
CONSTRUCT $50,000.00 MILES 1.00 $50,000.00
ROADBED
CONSTRUCT $560,000.00 MILES 1.00 $560,000.00
TRACK
TOTAL CONSTRUCTION COSTS = $1,283,000.00
20% DESIGN AND MANAGEMENT = $256,600.00
20% CONTINGENCY ALLOWANCE = $307,920.00
TOTAL SEGMENT COST = $1,847,520.00
Parsons
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SUMMARY

SEGMENT 1
SEGMENT 2
SEGMENT 3
SEGMENT 4
SEGMENT 5
SEGMENT 6
SEGMENT 7

Source: Parsons Brinckerhoff, May 1989.

COST ESTIMATE FOR HIGH SPEED

COMMUTER RAIL SERVI?E
CONSTRUCTION DESIGN AND TOTAL
COST MANAGEMENT COST
4,236,700.00 847,340.00 1 1,016,808.00 $6,100,848.00
20,320,500.00 4,064,100.00 1 :4,876,920.00 $29,261,520.00 1
1,694,000.00 338,800.00 ! 406,560.00 $2,439,360.00
962,000.00 192,400.00 * 230,880.00 $1,385,280.00
7,425,000.00 1,485,000.00 ~1,782,000.00 $10,692,000.00
11,246,000.00 2,249,200.00 7 2,699,040.00 $16,194,240.00 !
1,283,000.00 256,600.00 / 307,920.00 $1,847,520.00 L
/ TOTAL $167,920,768.00 " i

- —
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DAILY OPERATING AND MAINTENANCE
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References for Environmental Inventory

Archaeological Sites - Review recorded Archaeological Sites on USGS Quadrangle Maps in the office of the
State Archaeologist, Oklahoma Archaeological Survey.

Floodplain Maps - FIRM Maps,

Hazardous Waste Sites - Printout of “CERCLIS” database list 8, US EPA, 10/17/88.

Indian Lands - Map, N.E. Eight Tribes, Oklahoma Indian Affairs Commission, Oklahoma City, OK. Map of
restricted land, US Department of the Interior, Bureau of Indian Affairs, Shawnee Agency. Telephone
conversations with the Bureau of Indian Affairs in the Anadarko Office, the Muskogee Office, the
Concho Agency, the Pawnee Agency and the Shawnee Agency.

National Register Historic Sites - Historic Conservation Handbook, 1988 (Oklahoma), Published by The -
Oklahoma State Historic Preservation Office.

Noise Sensitive Land Uses - USGS Quadrangle Maps.

Parks/Recreation/Refuges - USGS Quadrangle Maps; City Maps.

Prime and Unique Farmlands - Soil Survey Legends for Important Farmlands, Oklahoma, USDA, SCS, J uly,
1985; Creek County Soil Survey, May, 1959; Lincoln County Soil Survey, January, 1970; Oklahoma
County Soil Survey, February, 1969; Tulsa County Soil Survey, February, 1975; Washington County
Soil Survey, November, 1988.

Slopes Over 9% - USGS Quadrangle Maps.

Superfund Sites - “Descriptions of Superfund Sites”, (undated, received September 15, 1988), Waste
Management Service, Oklahoma State Department of Health,

Threatened and Endangered Species - Endangered and Threatened Species of Texas and Oklahoma, 1987 (with
1988 Addendum), U.S. Fish and Wildlife Service, 1988; MEMORANDUM, To: Bald Eagle Survey
Participants, From: Gary Sallee, Subject: Results, 1988 Midwinter Bald Eagle Survey, April 13, 1988.

Wetlands - “National Wetlands Inventory Maps”, U.S. Fish and Wildlife Service.

Parsons
E-3 7 Brinckerhoff



USGS Quadrangle Maps
Arcadia, OK 1966, Photoinspected 1981.
Bartlesville North, OK 1971.
Bartlesville SE, OK 1970.
Bartlesville South, OK 1971.
Bellvue, OK 1971.
Bristow, OK 1973.
Chandler, OK 1974.
Collinsville NE, OK 1959.
Collinsville, OK 1956, Photorevised 1973.
Davenport, OK 1974,
Depew, OK 1975.
Horseshoe Lake, OK 1956, Photorevised 1962.
Jones, OK 1955, Photorevised 1969 and 1975.
Kellyville, OK 1972.
Kendrick, OK 1975.
Lake Heyburn, OK 1971.
Lake Sahoma, OK 1959, Photorevised 1967.
Luther, OK 1966.
Ramona, OK 1972.
Ritts Junction, OK 1974,
Sapulpa North, OK 1956, Photorevised 1967 and 1973.
Sapulpa South, OK 1958, Photorevised 1967.
Slick, OK 1973,
Spencer, OK 1986.
Sperry, OK 1955, Photorevised 1973.
Stroud North, OK 1975,
Stroud South, OK 1974.
Vera, OK 1959,
Wellston, OK 1966.
Floodplain Information
FIRM Maps
Creek County 400490 0009A
Parsons
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USGS Map of Flood-Prone Areas

Arcadia, OK 1969, Revised 1974.

Bartlesville North, OK 1973.

Bartlesville SE, OK 1975.

Bartlesville South, OK 1973.

Bellvue, OK 1975.

Bristow, OK 1980.

Collinsville NE, OK 1969, Revised 1974.

Collinsville, OK 1972.

Drumright, OK 1973.

Horseshoe Lake, OK 1972, Revised 1974.

Jones, OK 1974,

Kellyville, OK 1974.

Lake Heyburn, OK 1973.

Lake Sahoma, OK 1971.

Luther, OK ' 1972,

Sapulpa North, OK 1969, Revised 1974,

Sapulpa South, OK 1974,

Slick, OK 1980.

Spencer, OK ' 1969, Revised 1974,

Sperry, OK 1969, Revised 1974.

Vera, OK 1973.

Other

Map of Flood Prone Areas Produced by Central Oklahoma Economic
Development District.

City Maps

Bartlesville, OK

Collinsville, OK

Owasso, OK

Sapulpa, OK

Bristow, OK

Stroud, OK

Davenport, OK

Chandler, OK

Wellston, OK

Luther, OK

Jones, OK

Indian Land Maps

Department of the Interior, Bureau of Indian Affairs; Shawnee Agency (Map of Restricted Indian Lands),

January 1985.
U.S. Department of the Interior, Bureau of Indian Affairs; Land Resources Inventory, Indian Land Owner-
ship Maps: ‘ .
Creek County 4-12-82, sheet 3 of 3.
Creek County 4-16-82, sheet 2 of 2.
Tulsa County 4-26-82, sheet 2 of 2.
Washington County 4-30-82, sheet 1 of 1.
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APPENDIX F

TRANSIT FUNDING IN OTHER STATES
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WASHINGTON STATE RAIL COMMISSION
PASSENGER RAIL PO%.ICY DEVELOPMENT

TRANSIT FUNDlNleN OTHER STATES

'

State: California

Agencies and Roles:
* CALTRANS: planning, some design sérvices

Major Transit Systems:
* Bay Area Rapid Transit (BART)
* San Diego Metropolitan Transit (SDMT)

State Funding Sources/Mechanisms:

* Motor fuel tax

* Vehicle registration fees
* 20 percent local match
* Sales tax (1/4 cent)

Eederal and Local Sources/Mechanisms:
* UMTA (Section 3,5,8,9,18)
* Local (property and sales tax)
— BART: $.05/$1.00 property tax, 1/2 cent sales tax
— SDMT:  1/3 of 1/2 cent sales tax.
* Fares

¢ Capacity expansion balanced by cost control.

* Includes fares; federal, state and local funding.
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WASHINGTON STATE RAIL COMMISSION
PASSENGER RAIL POLICY DEVELOPMENT

TRANSIT FUNDING IN OTHER STATES
State: Florida

State Agencies and Roles:

Florida Department of Transportation: ROW acquisition, planning

Major Transit Systems:
* Metropolitan Dade County Transit Administration
in h
* State Transportation Fund (general funds/gas tax)
* Lease of state-owned transit vehicles
'*  Matching local funds required
* Refunds on fuel for transit systems

Eederal and Local Sources/Mechanisms:
"« UMTA (Section 3,4,8,9,18)

* Local (MDCT - county general fund; three mill property tax).
* Fares

1986 Per Capita Funding: * ’

* $14.97

Qutlook:

Ridership performance on MDCT is poor due in part to lack of additional funding ($10
million .

property tax cap has been reached). System expansion will depend on additional dedicated
revenue sources, both local and statewide.

* Includes fares; federal, state and local funding.

o PR, T,
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WASHINGTON STATE RAIL COMMISSION
PASSENGER RAIL POLICY DEVELOPMENT

TRANSIT FUNDING IN OTHER STATES

State: Georgia
State Agencies and Roles:

* Georgia Department of Transportation: technical assistance, planning

Major Transit Systems: _
* Metropolitan Atlanta Regional Transit Authority (MARTA)

State Funding Sgyrg;s[MQghgnismsz

* Special appropriations for studies, publicity, capifal purchases

Eederal and Local Sources/Mechanisms:
* UMTA (Section 3, 5, 6, 9, 18)
* Local (1 cent sales tax in MARTA service area)
* Fares (state requires 35 percent fare box recovery)

P i nding: *

*  $23.65

Outlook:

*  System expansion through 1993 contingent on continued significant levels of federal
funding.

Secondary emphasis on developing maintenance reserve fund (MARTA).

* Includes fares; federal, state and local funding.

" Parsons
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WASHINGTON STATE RAIL COMMISSION
PASSENGER RAIL POLICY DEVELOPMENT

TRANSIT FUNDING IN OTHER STATES

State: Illinois
State Agencies and Roles:

Ilinois Department of Transportation: fund administration, research, policy development

Major Transit Systems:
* Regional Transportation Authority: oversight agency to service boards consisting of
Chicago Transit Authority, Metro Commuter Rail Division, and Pace Suburban Bus
Division
Fundi I h
County level sales tax (1 percent Cook County; 25 percent in surrounding five counties)

Automobile rental tax (1 percent Cook County; 25 percent in surrounding five counties

authorized but not imposed)

General fund appropriations (up to 25 percent revenues from sales taxes/auto rental tax)
* G.O. bond issue for capital projects

Federal and Local Sources/Mechanisms:
¢ UMTA (Section 3, 5, 6, 9, 18)
¢ Fares (50 percent fare recovery required)

1986 Per Capita Funding: *
« $90.72

Qutlook:

»  Cost containment top priority.

* Includes fares; federal, state and local funding,.

Parsons
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WASHINGTON STATE RAIL COMMISSION
PASSENGER RAIL POLICY DEVELOPMENT

TRANSIT FUNDING IN OTHER STATES

State: Maryland

State Agencies and Roles:

* Maryland Department of Transportation
* Baltimore Mass Transit Administration (Department of MDOT)

Major Transit Systems:
* Baltimore Mass Transit Administration
mmmmgmm
* State Transportation Fund, using:
— Highway user revenue

— Corporate income tax
~— Motor fuel tax (2 cents/gallon)

Federal and Local Sources/Mechanisms:
* UMTA (Section 3, 5, 6, 9, 18)
* Local — none

¢ Fares

1986 Per Capita Funding: #

* $12296

Outlook:

* Moderate expansion of heavy rail systems; greater empbhasis on light rail development.
Statewide transit needs assessment underway.

* Includes fares; federal, state and local funding.

Parsons
F-7 ’ Brinckerhoff



WASHINGTON STATE RAIL COMMISSION
PASSENGER RAIL POLICY DEVELOPMENT

TRANSIT FUNDING IN OTHER STATES

State: Massachusetts

State Agencies and Roles:

* Executive Office of Transporation and Construction: planning, coordination of state
transit '

agencies

* Massachusetts Bay Transportation Authority: operates MBTA system

Major T;g' nsit Systems:

* Massachusetts Bay Transportation Authority (state agency)
State Funding Sources/Mechanisms:

* General obligation bonds

* Local and commonwealth assessments
¢ Fares

* Private/public equipment lease-back agreements

Eederal and Local Sources/Mechanisms:
* UMTA (Section 3, 9)
* Local (special assessments)
i nding: *
* $65.75
Outlook:

Current emphasis on rail rehabilitation.

* Includes fares; federal, state and local funding.
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WASHINGTON STATE RAIL COMMISSION
PASSENGER RAIL POLICY DEVELOPMENT

TRANSIT FUNDING IN OTHER STATES

State: New Ji ersey

State Agencies and Roles:

* New Jersey Transit (state’s public transportation corporation): planning, construction,
operations

Major Transit Systems:

* New Jersey Trahs_it

ndin T h
* State appropriations (general funds, bonds, 2.5 cent increase in motor fuel tax)
* Leases/permits
* Fares (state assistance program)

Federal and Local Sources/Mechanisms:
* UMTA (Section 3, 5, 6, 9, 18)
* Local — none
¢ Fares

1986 Per Capita Funding: *

> $64.43

Qutlook:

* Establishment of state transportation trust fund will support increased transit improve-
ments and

expansion over the next seven years.

* Includes fares; federal, state and local funding,

Parsons
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WASHINGTON STATE RAIL COMMISSION
PASSENGER RAIL POLICY DEVELOPMENT

TRANSIT FUNDING IN OTHER STATES

State: Oregon

State Agencies and Roles:

* Oregon Department of Transportation: planning
* Oregon Mass Transportation Financing Authority: funding

Major Transit Systems:

* Trimet (Portland)

State Funding Sources/Mechanisms:
* Inlieu of payroll tax ($.006 state employees)
. Cigarette tax (1 cent pér package)
* Special appropriations from general fund

* UMTA (Section 3,5,6,9,18)
* Local (fares, employee tax)

1 ita Funding: *
* $3341

 Outlook:

* Need to expand taxing base to reduce reliance on payroll tax.

* Includes fares; fed_i:ral, state and local funding.
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