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1.0 Introduction
The City of Cedar Hill, Texas, is located in southwestern Dallas County and also within the planning area
of the North Central Texas Council of Governments (NCTCOG), the regional Council of Governments and
the Metropolitan Planning Organization (MPO). Cedar Hill is currently in the process of completing a
transit-oriented development plan covering the Old Town, Midtown, and Uptown sub-districts. These subdistricts are located west of and parallel to US-67 and are generally aligned south, along, and north of
Uptown Boulevard, respectively. This project seeks to further refine the City's previous plans and studies,
specifically the City Center Vision Plan and other regional planning activities and aims to organize future
development toward the City Center and best utilize existing and future transit, bicycle, pedestrian, and
roadway infrastructure to take maximum advantage of the future regional rail line extension known as the
Midlothian Corridor.
This report provides an analysis and feasibility study of implementing a circulator service to connect all
three districts under the plan. The following chapters define the circulator alignment within this area,
describe the location and amenities located at the circulator stops, analyze possible vehicle types, define
operating scenarios, and step through the identification of potential funding sources and next steps in
implementing a circulator.

1.1 Circulator Context

Circulator service is a form of fixed-route transit service operating within the confines of a limited area,
such as a downtown area, regional activity center (e.g., large office and/or retail employment centers,
military installations), or suburban neighborhood. These routes typically connect to other more regional
transit services, such as local bus routes (or rail stations in large urbanized areas). These circulators cater
to short trips, and passenger fares are typically nominal or free. It is assumed that this proposed circulator
service will be provided in two phases dependent on the start of operations of regional rail service along
the Midlothian Corridor.
Phase 1 of circulator service will be implemented before rail service commences and will involve one route
that connects all three sub-districts. This route will form a spine of service predominantly along Uptown
Boulevard and will serve Old Town as well as Uptown Village and provide mobility throughout the
districts.
It is expected that Phase 2 of circulator service will coincide with higher central densities, more residents,
and more activity near the future regional rail station in Midtown, all of which provide a supportive transit
and pedestrian-oriented environment. Phase 2 circulator service will involve two routes to serve different
activity areas. Uptown Village will still be a central transit spine within the three sub-districts. One of the
routes will operate a Midtown to Old Town pattern while the other route will operate a Midtown to
Uptown Village pattern. These two routes will serve to provide mobility throughout the district as well as
provide “last mile” connectivity to and from the future regional rail station.
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2.0 Service Analysis
The following sections detail turn by turn descriptions of the circulator in Phase 1 and both circulators in
Phase 2. The circulator in Phase 1 operates along a central spine formed by Uptown Boulevard. The
circulators in Phase 2 operate as a hub-and-spoke configuration centered on the future regional rail
station. Minor changes to the alignments would be required based on what final vehicle type is chosen,
though the alignments presented here describe the majority of routing regardless of mode.

2.1 Circulator Alignments

The circulator in Phase 1 will operate as a linear route with a loop pattern in Old Town and begins and
ends at City Hall on Uptown Boulevard. Starting in the southbound direction at City Hall, the route will
travel south to West Belt Line Road, then head west to Main Street where the route will form a box loop
through Old Town. Here, the route will head south on Main Street to Cooper Street, then head west to
Broad Street, then head north to return to Uptown Boulevard via West Belt Line Road. The route travels on
Uptown Boulevard crossing FM 1382 and enters the Uptown Village Shopping area, heads east along the
first interior access road and utilizes the last parking lane to make a stop at the southeastern Uptown
Village archway. The route will return to the access road heading west to Uptown Boulevard where it
travels south to return to City Hall. The Phase 1 circulator route is illustrated in Figure 1.
The circulators in Phase 2 operate two complementary patterns serving Old Town and Uptown Village,
respectively. Both routes begin and end service at the future regional rail station which is located
northwest of City Hall in an area of dense development and new city blocks.
Route A travels south on a realigned North Cedar Hill Road (roughly paralleling the old alignment or
replacing it) and ties into existing Main Street. At Main Street, the route heads south to serve a figure
eight pattern through Old Town by traveling to Cooper Street, heading west until Broad Street, heading
north until Cedar Street, then heading east until Hardy Street. The redevelopment plan proposes that
Hardy Street is extended to West Belt Line Road to provide better pedestrian and vehicle access to this
area. The route heads north here until West Belt Line Road then turns west to Main Street, then heads
north and returns to the future regional rail station.
Route B also begins at the future regional rail station and heads toward City Hall on a new city street that
connects to Uptown Boulevard. There, a new widened median and ovular crossing is proposed to split
directional traffic and create a center park or parking area. From there, the route maneuvers the oval to
head north on Uptown Boulevard, crossing FM 1382 to access Uptown Village. The route heads east on
the first interior access road and utilizes the last parking lane to make a stop at the southeastern Uptown
Village archway. The route will return to the access road heading west to Uptown Boulevard where it
travels south to return to the future regional rail station.
Phase 2 circulator routes A and B are illustrated in Figure 2.
The proposed alignments allow for much of City Center to be within a 5-minute walk or about a quartermile. Figure 3 shows the project area limits as well as the areas within a 5-minute walk of proposed stops.
Phase 1 of the circulator covers the vast majority of currently-developed subareas of City Center, with a
total route length of 4.13 miles. In Phase 2, two routes are interlined at the future regional rail station and
divide service between Old Town, Route A, and Uptown Village, Route B. This results in a route length of
2.44 miles for route A and 2.79 miles for Route B, or 5.23 miles in total. More of City Center is developed
to the southwest but the best circulator alignment still remains in the most central part of Old Town since it
serves more attractions and connects to the rail station the best.
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Figure 1: Phase 1 circulator alignment
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Figure 2: Phase 2 circulator alignments
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Figure 3: Phase 1 & 2 circulators and 5-minute walk boundary
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2.2 Operational Analysis Assumptions & Service Structure

A run time analysis was conducted in order to gather preliminary end to end travel times for each of the
three routes as defined for Phases 1 and 2. Further analyses were based on these travel times, such as
determining the number of peak vehicles, total required vehicle fleet, revenue hours, revenue miles, and
other variables of interest. Some of these variables are in turn inputs used to determine annual operating
and maintenance costs.
The specific analyses covered in this chapter are:
• Travel time estimates
• Operating plan
• Annual operating and maintenance (O&M) cost estimates

2.2.1 Travel Time Estimates

A number of assumptions went into creating a detailed travel time analysis from end to end for each of the
three routes. Because this project is in the preliminary planning stage, no alignment drawings exist. Thus,
CTG utilized geographic information systems (GIS) data to create alignments for each of the three routes
as well as publically available satellite imagery for further local analysis. The GIS data allowed the
analysis of route length, curvature, and intersection delay. Travel times are presented in full in the
appendix. Key assumptions include:
•

•

•
•

Vehicle-specific assumptions. Four vehicle types are proposed for further analysis for this project
and are described in further detail in the Circulator Mode Evaluation section. Two acceleration
rates were used for the four different vehicle types:
o A bus acceleration rate of 1.5 miles per hour per second (mphps) was used for the replica
rubber tire trolley because it is assumed to be analogous to a bus vehicle. For purposes
of this analysis, the bus acceleration rate is considered typical for a standard bus.
o The remaining streetcar vehicle types fall entirely within a rail mode analysis and are
treated as such. Therefore, for purposes of this analysis, a streetcar acceleration rate of
2.5 mphps was used for the remaining modes.
Maximum Posted Speed Limits. Maximum posted speed limits were collected through Google
Maps’ Street View. Uptown Boulevard was determined to be 35 mph, while most of Old Town
was posted as 30 mph, and any speeds on internal access roads on private property (e.g.,
Uptown Village) were observed to be 20 mph. For safety, parking lot speeds are 15 mph.
Curvature. Curves were mapped to be in the centerline of the travel lane for simplicity
independent of mode requirements. Maximum speed limits through these curves were no higher
than 15 mph though achievable rates were generally lower.
Traffic Control & Intersection Delay. Depending on the alignment there were a number of
signalized intersections located along the three routes. For purposes of this analysis, and due to a
lack of signal or volume data, a simplified approach of intersection delay was used: signalized
intersections were either categorized as “major” or “minor” depending on roadway width and
perceived capacity/usage.
o Major signals were assumed to have a 90 second cycle time, equally split between both
streets so either street would experience 45 seconds of green time and 45 seconds of red
time. Average signal delay time is 50% of the assumed red time, translating to about 23
seconds at a major signal.
o Minor signals were assumed to have a 75 second cycle time and a 60/40 split with
preference given to the larger direction of cross street, so that the predominant street
would get 45 seconds of green time and 30 seconds of red time. (Conversely, the minor
street would get 30 seconds of green time and 45 seconds of red time.) It is assumed that
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•

•

the predominant street will average a 33% chance of delay applied to the 30 seconds of
red time, leading to a 10 second average delay at a minor signal.
There are five signalized intersections and nine stop signs in the study area. A future roundabout
and two new stop signs were observed in future redevelopment maps and were incorporated into
the run time analysis. Table 1 summarizes the buildup of the delay assumptions. On the following
pages Figure 4 shows a detail of the Phase 1 alignment and the existing traffic control devices.
Figure 5 shows the Phase 2 alignments and the existing and future traffic control devices.
Stop/Station Dwell. Stations/stops were categorized as either large or small based on the
perceived loading that would occur in the future. The perceived loaded was based on local land
uses, existing and future activity sites, future residential developments, and major sources of
employment. Large stations/stops had dwell times of 30 seconds while small stations/stops had
dwell times of 15 seconds.
Circulator Stations/Stops. Table 2 lists the stations at approximate intersections or locations
depending on the phase as well as the assumed size based on perceived passenger loading or
area importance. The assumption of ridership is based on proximity to major attractions, current
and future density levels, and possible future loading conditions. Phase 1 has 16 stations/stops
while the routes in Phase 2 each have 9 stations/stops (the first stop is repeated at the end of
each list since each route is a loop).
Table 1: Signalized delay assumptions
Minor Intersection
Time [h:mm:ss]
Cycle
0:01:15
Major Street Green
0:00:45
60%
Major Street Red
0:00:30
% chance of delay
33%
Avg. Delay/Inter.
0:00:10
Major Intersection
Cycle
Major Street Green
Major Street Red
% chance of delay
Avg. Delay/Inter.
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Table 2: Stations/stops and assumed ridership sizing by phase
Phase 1 Stops
Assumed
Station Name
Size
Uptown Blvd at City Hall SB
Large
Uptown Blvd at Haswell St SB
Small
W Belt Line Rd WB
Small
Main St at Cedar St
Large
Broad St at Houston St
Small
Broad St at Cedar St
Large
W Belt Line Rd EB
Small
Uptown Blvd at Haswell St NB
Small
Uptown Blvd at City Hall NB
Small
Uptown Blvd at Pioneer Trl NB
Large
Uptown Blvd at Walmart NB
Large
Uptown Blvd at FM 1382 NB
Small
Uptown Village SE Entrance
Large
Uptown Blvd at FM 1382 SB
Small
Uptown Blvd at Walmart SB
Large
Uptown Blvd at Pioneer Trl SB
Large
Uptown Blvd at City Hall SB
Large
Phase 2 Route A Stops
Station Name
Train Station
Main St at Haswell St SB
Main St at W Belt Line Rd
Main St at Texas St
Broad St at Houston St
Cedar St at Wilson St
Hardy St at W Belt Line Rd
W Belt Line Rd WB
Main St at Haswell St NB
Train Station

Assumed
Size
Large
Small
Small
Small
Small
Small
Small
Small
Small
Large

Phase 2 Route B Stops
Station Name
Train Station
Uptown Blvd at City Hall NB
Uptown Blvd at Pioneer Trl NB
Uptown Blvd at Walmart NB
Uptown Blvd at FM 1382 NB
Uptown Village SE Entrance
Uptown Blvd at FM 1382 SB
Uptown Blvd at Walmart SB
Uptown Blvd at Pioneer Trl SB
Train Station
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Figure 4: Phase 1 circulator and intersection control
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Figure 5: Phase 2 circulator and intersection control

Table 3 on the following page presents the results of the travel time analysis for each mode and phase.
Phase 1 has 16 total stations along its 4.13-mile route while Phase 2 has 9 stations in each route. Delay
time due to signalized intersections, station/stop dwell time, and running time was added for each route to
determine a total running time. The final travel time is rounded up in order to be conservative. Because
the two Phase 2 routes have travel times under 15 minutes, they are able to be combined, or interlined,
into a single cycle time for certain periods under certain operating plans meaning that a single vehicle may
be able to complete both routes in one round trip with some layover time allowed in between routes.
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Table 3: Run time results summary

Bus Service
Phase 1
Phase 2 Route A
Phase 2 Route B
Streetcar Service
Phase 1
Phase 2 Route A
Phase 2 Route B

Total
Stations

Total
Distance
[miles]

Total
Delay
[h:mm:ss]

Total
Dwell
[h:mm:ss]

Total
Run Time
[h:mm:ss]

Avg.
Speed
[mph]

Rounded
Run Time
[min]

Circulator
Circulator
Circulator

16
9
9

4.13
2.44
2.79

0:01:57
0:00:23
0:01:16

0:05:45
0:02:30
0:04:30

0:21:22
0:12:17
0:14:05

11.60
11.90
11.89

22
12
14

Interlined

Circulator
Circulator
Circulator

16
9
9

4.13
2.44
2.79

0:01:57
0:00:23
0:01:16

0:05:45
0:02:30
0:04:30

0:19:47
0:11:02
0:14:05

12.53
13.25
12.82

20
11
14

Interlined

2.2.2 Operating Plan

Four different operating plans were analyzed. Each operating plan had a different span of service
(beginning and ending of service each day) and different headways (how frequently the circulator
appears) depending on time of day. The four different headway patterns were:
•
•
•
•

10 minute peak service; 15 minute off-peak service
15 minute peak service; 30 minute off-peak service
20 minute peak service; 30 minute off-peak service
30 minute all-day service

The spans of service depended on what Phase was analyzed; weekdays, Saturdays, and Sundays had
different spans of service to correspond with likely need. Phase 2 had longer spans of service under the
assumption that more activity would occur during longer periods of the day as more development occurs in
the Center City areas. Although the hours chosen are representative only, span of service for any day
may be tweaked for operations to be better tailored to the local need, or to respond to funding
considerations. For example, to reduce operating costs, service may be completely withheld on Sunday
since demand may be much lower on that day.
These spans of service were used directly in the operations and maintenance costs analysis in the next
section. The spans of service are presented in Tables 4 and 5 below.

Connetics Transportation Group

11

July 2014

Task 4 City Center Circulator Plan
Table 4: Phase 1 spans of service by day of week
Service
Service
Total Time
Hours
Hours
[hrs]
AM Peak 8:00 AM - 9:00 AM
1
Midday 9:00 AM - 4:00 PM
7
PM Peak 4:00 PM - 6:00 PM
2
Evening 6:00 PM - 8:00 PM
2
Total Hours
12
Phase 1 Saturday Operating Hours
Service
Service
Total Time
Hours
Hours
[hrs]
Base 9:00 AM - 5:00 PM
8
Evening 5:00 PM - 8:00 PM
3
Total Hours
11
Phase 1 Sunday Operating Hours
Service
Service
Total Time
Hours
Hours
[hrs]
Base 10:00 AM - 5:00 PM
7
Evening 5:00 PM - 6:00 PM
1
Total Hours
8
Table 5: Phase 2 spans of service by day of week
Service
Service
Total Time
Hours
Hours
[hrs]
AM Peak 7:00 AM - 9:00 AM
2
Midday 9:00 AM - 3:00 PM
6
PM Peak 3:00 PM - 6:00 PM
3
Evening 6:00 PM - 10:00 PM
4
Total Hours
15
Phase 2 Saturday Operating Hours
Service
Service
Total Time
Hours
Hours
[hrs]
Base 8:00 AM - 5:00 PM
9
Evening 5:00 PM - 10:00 PM
5
Total Hours
14
Phase 2 Sunday Operating Hours
Service
Service
Total Time
Hours
Hours
[hrs]
Base 9:00 AM - 5:00 PM
8
Evening 5:00 PM - 9:00 PM
4
Total Hours
12

Connetics Transportation Group

12

July 2014

Task 4 City Center Circulator Plan

Results from the travel time analysis were used in operating and maintenance analysis in order to
determine the revenue hours and revenue miles of service that is provided. Representative spans of
service for Monday through Friday, Saturday, and Sunday and holidays differed between phases. For
instance, longer service is provided in Phase 2 under the assumption that more activity would occur during
longer periods of the day as more development occurs in the Center City areas. Travel times were
rounded up to be conservative and are used to create the cycle time (the time to make a round trip).
In Phase 2, during certain periods of day and under certain frequencies, the A and B routes had travel
times that allowed them to interline, that is, have the same vehicle complete service on both routes. It is
assumed that the required amount of layover and recovery time (time reserved at the end of a route for a
driver to make up lost time due to delays or to take a break) will occur at the future regional rail station
and that there will be an area for vehicles to layover. All levels of service in Phase 2 except the most
frequent of 10 minute peak/15 minute off peak service were able to be interlined.
To annualize the average daily costs, 255 weekdays, 52 Saturdays, and 58 Sundays and holidays were
used. These values are representative of typical transit service.
Tables 5 through 7 summarize service statistics and vehicle requirements for Phase 1, while Tables 8
through 10 present those values for Phase 2. At the highest frequency of service in Phase 1, three vehicles
would be required to provide 10 minute peak service Monday through Friday for a 12 hour day starting
at 8:00 am, two vehicles required each for 11 hours on Saturday, and 8 hours on Sunday. At 30 minute
all-day service, only one peak vehicle would be required each day. For Phase 2, four total vehicles would
be required for both routes during the most frequent peak service for a 15 hour day beginning at 7:00
am, and two vehicles each on the weekend days of 14 and 12 hours, respectively. A twenty percent
spare ratio was added to fleet requirements for each service level, which meant one additional vehicle
was required under any operating scenario.
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Table 5: Phase 1 average weekday service statistics

Bus Service
10/15-min
15/30-min
20/30-min
30-min
Streetcar Service
10/15-min
15/30-min
20/30-min
30-min

Daily
Trips

Peak
Cycle Time

Midday
Cycle Time

Early/Late
Cycle Time

In-Svc.
Hrs

Daily
Revenue
Hours

Revenue
Miles

Peak
Vehs.

Vehicle Requirements
Midday
E/L
Vehs.
Vehs.

Service
Service
Service
Service

54
30
27
24

30
30
40
30

30
30
30
30

30
30
30
30

20
11
10
9

27
15
15
12

223
124
112
99

3.0
2.0
2.0
1.0

2.0
1.0
1.0
1.0

2.0
1.0
1.0
1.0

4.0
3.0
3.0
2.0

Service
Service
Service
Service

54
30
27
24

30
30
40
30

30
30
30
30

30
30
30
30

18
10
9
8

27
15
15
12

223
124
112
99

3.0
2.0
2.0
1.0

2.0
1.0
1.0
1.0

2.0
1.0
1.0
1.0

4.0
3.0
3.0
2.0

Total
Fleet

Table 6: Phase 1 average Saturday service statistics

Bus Service
10/15-min
15/30-min
20/30-min
30-min
Streetcar Service
10/15-min
15/30-min
20/30-min
30-min

Connetics Transportation Group

Daily
Trips

Base
Cycle Time

Evening
Cycle Time

In-Svc.
Hrs

Daily
Revenue
Hours

Revenue
Miles

Base
Vehs.

Service
Service
Service
Service

44
22
22
22

30
30
30
30

30
30
30
30

16.1
8.1
8.1
8.1

22.0
11.0
11.0
11.0

181.8
90.9
90.9
90.9

2.0
1.0
1.0
1.0

2.0
1.0
1.0
1.0

3.0
2.0
2.0
2.0

Service
Service
Service
Service

44
22
22
22

30
30
30
30

30
30
30
30

14.7
7.3
7.3
7.3

22.0
11.0
11.0
11.0

181.8
90.9
90.9
90.9

2.0
1.0
1.0
1.0

2.0
1.0
1.0
1.0

3.0
2.0
2.0
2.0

14

Vehicle Requirements
Evening
Total
Vehs.
Fleet
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Daily
Trips
Bus Service
10/15-min
15/30-min
20/30-min
30-min
Streetcar Service
10/15-min
15/30-min
20/30-min
30-min

Table 7: Phase 1 average Sunday service statistics
Daily
Base
Evening
In-Svc.
Revenue
Revenue
Cycle Time Cycle Time
Hrs
Hours
Miles

Base
Vehs.

Vehicle Requirements
Evening
Total
Vehs.
Fleet

Service
Service
Service
Service

32
16
16
16

30
30
30
30

30
30
30
30

11.7
5.9
5.9
5.9

16.0
8.0
8.0
8.0

132.2
66.1
66.1
66.1

2.0
1.0
1.0
1.0

2.0
1.0
1.0
1.0

3.0
2.0
2.0
2.0

Service
Service
Service
Service

32
16
16
16

30
30
30
30

30
30
30
30

10.7
5.3
5.3
5.3

16.0
8.0
8.0
8.0

132.2
66.1
66.1
66.1

2.0
1.0
1.0
1.0

2.0
1.0
1.0
1.0

3.0
2.0
2.0
2.0
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Table 8: Phase 2 average weekday service statistics
Daily
Trips

Peak
Cycle Time

Midday
Cycle Time

Early/Late
Cycle Time

In-Svc.
Hrs

Daily
Revenue
Hours

Revenue
Miles

Peak
Vehs.

70
70
40
40
35
35
30
30

20
20
15
15
20
20
15
15

15
15
15
15
15
15
15
15

15
15
15
15
15
15
15
15

14.0
16.3
8.0
9.3
7.0
8.2
6.0
7.0

20.0
20.0
10.0
10.0
10.0
10.0
7.5
7.5

170
195
97
112
85
98
73
84

2.0
2.0
1.0
1.0
1.0
1.0
0.5
0.5

1.0
1.0
0.5
0.5
0.5
0.5
0.5
0.5

1.0
1.0
0.5
0.5
0.5
0.5
0.5
0.5

70
70
40
40
35
35
30
30

20
20
15
15
20
20
15
15

15
15
15
15
15
15
15
15

15
15
15
15
15
15
15
15

12.8
16.3
7.3
9.3
6.4
8.2
5.5
7.0

20.0
20.0
10.0
10.0
10.0
10.0
7.5
7.5

170
195
97
112
85
98
73
84

2.0
2.0
1.0
1.0
1.0
1.0
0.5
0.5

1.0
1.0
0.5
0.5
0.5
0.5
0.5
0.5

1.0
1.0
0.5
0.5
0.5
0.5
0.5
0.5

Bus Service
10/15-min Service (A)
10/15-min Service (B)
15/30-min Service (A)
15/30-min Service (B)
20/30-min Service (A)
20/30-min Service (B)
30-min Service (A)
30-min Service (B)
Streetcar Service
10/15-min Service (A)
10/15-min Service (B)
15/30-min Service (A)
15/30-min Service (B)
20/30-min Service (A)
20/30-min Service (B)
30-min Service (A)
30-min Service (B)
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Fleet

5.0
3.0

Interlined
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Interlined
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Interlined

5.0
3.0

Interlined

3.0

Interlined
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Daily
Trips
Bus Service
10/15-min Service (A)
10/15-min Service (B)
15/30-min Service (A)
15/30-min Service (B)
20/30-min Service (A)
20/30-min Service (B)
30-min Service (A)
30-min Service (B)
Streetcar Service
10/15-min Service (A)
10/15-min Service (B)
15/30-min Service (A)
15/30-min Service (B)
20/30-min Service (A)
20/30-min Service (B)
30-min Service (A)
30-min Service (B)

Connetics Transportation Group

Table 9: Phase 2 average Saturday service statistics
Daily
Base
Evening
In-Svc.
Revenue
Revenue
Cycle Time Cycle Time
Hrs
Hours
Miles

Base
Vehs.

Vehicle Requirements
Evening
Total
Vehs.
Fleet

56
56
28
28
28
28
28
28

15
15
15
15
15
15
15
15

15
15
15
15
15
15
15
15

11.2
13.1
5.6
6.5
5.6
6.5
5.6
6.5

14.0
14.0
7.0
7.0
7.0
7.0
7.0
7.0

136
156
68
78
68
78
68
78

1.0
1.0
0.5
0.5
0.5
0.5
0.5
0.5

1.0
1.0
0.5
0.5
0.5
0.5
0.5
0.5

56
56
28
28
28
28
28
28

15
15
15
15
15
15
15
15

15
15
15
15
15
15
15
15

10.3
13.1
5.1
6.5
5.1
6.5
5.1
6.5

14.0
14.0
7.0
7.0
7.0
7.0
7.0
7.0

136
156
68
78
68
78
68
78

1.0
1.0
0.5
0.5
0.5
0.5
0.5
0.5

1.0
1.0
0.5
0.5
0.5
0.5
0.5
0.5
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3.0
2.0

Interlined

2.0

Interlined

2.0

Interlined

3.0
2.0

Interlined

2.0

Interlined

2.0
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Daily
Trips
Bus Service
10/15-min Service (A)
10/15-min Service (B)
15/30-min Service (A)
15/30-min Service (B)
20/30-min Service (A)
20/30-min Service (B)
30-min Service (A)
30-min Service (B)
Streetcar Service
10/15-min Service (A)
10/15-min Service (B)
15/30-min Service (A)
15/30-min Service (B)
20/30-min Service (A)
20/30-min Service (B)
30-min Service (A)
30-min Service (B)

Connetics Transportation Group

Table 10: Phase 2 average Sunday service statistics
Daily
Base
Evening
In-Svc.
Revenue
Revenue
Cycle Time Cycle Time
Hrs
Hours
Miles

Base
Vehs.

Vehicle Requirements
Evening
Total
Vehs.
Fleet

48
48
24
24
24
24
24
24

15
15
15
15
15
15
15
15

15
15
15
15
15
15
15
15

9.6
11.2
4.8
5.6
4.8
5.6
4.8
5.6

12.0
12.0
6.0
6.0
6.0
6.0
6.0
6.0

117
134
58
67
58
67
58
67

1.0
1.0
0.5
0.5
0.5
0.5
0.5
0.5

1.0
1.0
0.5
0.5
0.5
0.5
0.5
0.5

48
48
24
24
24
24
24
24

15
15
15
15
15
15
15
15

15
15
15
15
15
15
15
15

8.8
11.2
4.4
5.6
4.4
5.6
4.4
5.6

12.0
12.0
6.0
6.0
6.0
6.0
6.0
6.0

117
134
58
67
58
67
58
67

1.0
1.0
0.5
0.5
0.5
0.5
0.5
0.5

1.0
1.0
0.5
0.5
0.5
0.5
0.5
0.5
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3.0
2.0

Interlined

2.0

Interlined

2.0

Interlined

3.0
2.0

Interlined

2.0

Interlined

2.0
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3.0 Circulator Mode Evaluation
Several vehicle options have been identified for review in the Cedar Hill City Center Circulator Plan:
rubber-tired vehicles such as a replica rubber-tired trolley, bus, or passenger van; battery-operated
streetcar; and electric streetcar (either replica or modern). These options distinguish themselves into two
mode types, bus and streetcar. Mode descriptions are provided below as related to the circulator, using
definitions provided by the American Public Transportation Association (APTA) 1.
Bus. Bus vehicles cover a broad range from 25-foot to over 40-foot vehicles. Trolley-replica buses are
also included in this category. These vehicles essentially look like streetcars but operate as a bus. This
analysis will use the term “rubber-tired vehicles” to cover the wide range of vehicles under this mode.
APTA defines bus as:
Figure 6: A 60-foot bus in Ft. Worth.

“…a mode of transit service (also called
motor bus) characterized by roadway
vehicles powered by diesel, gasoline,
battery, or alternative fuel engines
contained within the vehicle. Vehicles
operate on streets and roadways in
fixed-route or other regular service.
Types of bus service include local service,
where vehicles may stop every block or
two along a route several miles long.
When limited to a small geographic area
or to short-distance trips, local service is
often
called
circulator,
feeder,
neighborhood, trolley, or shuttle
service.”
Streetcar. The APTA definition for streetcar is
considered in the same category as LRT, which
describes the mode as trains on fixed rails in
an exclusive right-of-way. Vehicles are
electrically powered via an overhead electric
line and driven by an operator on board the
vehicle. Battery-operated versions of the
streetcar remove the need for an overhead
wire, but generally have a very limited range
and slower speeds, as well as different
maintenance costs and battery lifecycle
considerations. There are very limited
applications of battery-operated streetcars
except for very short segments or solely on
private property. Further, some of these
vehicles lack safety features that would allow
them to operate on roads in mixed traffic.

Source: metro-magazine.com
Figure 7: An historic streetcar in San Francisco.

Source: publictransport.about.com

1 APTA Fact Book Glossary, Mode of Service Definitions,
http://www.apta.com/resources/statistics/Pages/glossary.aspx#8
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The following discussion is organized into the following sections to determine a feasible circulator vehicle
type:
•
•

•

•

Vehicle Options. Provides the types of
possible vehicles.
Project Goals. Lists initial project goals being
developed for this corridor. Project goals are
then used as a basis for establishing screening
criteria.
Proposed Screening Criteria and Evaluation.
Identifies screening criteria, presents
qualitative evaluation of each mode according
to criteria, and discusses the logic behind the
ratings.
Conclusions. Provides discussion of vehicle
evaluation.

3.1 Vehicle Options
•

•

•

Figure 9: A rubber tire trolley in Ft. Worth.

Source: fortworthtexas.gov
Figure 8: An electrically-powered replica
streetcar in San Francisco.

Replica Rubber Tire Trolley. This type vehicle
is built on a bus chassis and generally has a
vintage-style body, reflecting a more historic
character. This trolley type can carry about 40
to 45 passengers. It has a relatively low
vehicle purchase cost compared to streetcar
vehicles and has the advantage of flexible
routing. These vehicles are generally not
considered catalysts for development. These
types of vehicles are often operated by
tourist-related companies across the country
and are frequently used to showcase tourist
Source: www.baltimorebrew.com
areas.
Replica Streetcar (electric-powered). Replica
Figure 10: A battery-powered replica
streetcars are similar to vintage or historic
streetcar in Southern California.
streetcars as well as replica rubber tire
trolleys. This vehicle requires steel rails
embedded in the pavement and is powered
by an overhead power source. This vehicle is
newly constructed, and has an historic design,
sometimes combining new and vintage
components. The replica street car can carry
80 to 90 passengers depending on seating
and standing area configuration. This type car
is currently utilized in Tampa, Charlotte, Little
Rock, Dallas, and Memphis among other cities.
Replica Streetcar (battery-powered). Another
version of the replica trolley is used at the
Source: www.tripplannermag.com
Americana at Brand shopping area in
Glendale, California. It is manufactured by Gomaco, manufacturer of many other conventional
replica streetcars. It is battery-powered and requires no overhead power source. The main car is
equipped with a lithium carbide battery pack, and it pulls a following passenger coach. The car
runs on steel tracks and it is equipped with regenerative braking, hydraulic tread brakes and
emergency rail brakes. It carries 90 passengers, standing and sitting, and it can be open air or
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•

air conditioned. This type of vehicle was used at a previous shopping attraction but was either
scrapped or rebranded for its current location. There are no other known locations where this
vehicle operates.
Figure 11: One of Portland's modern
Modern Streetcar. The modern streetcar is an
streetcars.
attractive vehicle because of its neighborhood
friendly design and quiet operating qualities.
The best example of this vehicle is the current
system in Portland, Oregon, in place since
2001. The modern vehicle is low floor, quiet,
air conditioned, double-ended and doublesided and can carry 120 passengers, sitting
and standing. Modern streetcars also operate
in Seattle, Tacoma, and Salt Lake City, and
will soon open in Atlanta, Tucson, and
Washington, D.C.
Source: www.portlandstreetcar.org

Because of the limitations of the battery-powered replica streetcar outlined above, namely a lack of welldocumented uses, power limitations, and safety considerations, this analysis will focus solely on the
remaining conventional modes, namely the replica rubber-tired trolley and the replica or modern streetcar.

3.2 Project Goals

The City Center project seeks to fulfill a number of goals in order to reach a future objective. Project
goals are used as the basis for defining appropriate screening criteria. Key project goals include:
•
•
•
•
•
•

Improve mobility within the City Center area and provide “last mile” connectivity from a direct
connection from the future regional rail station
Enhance sustainability and livability
Promote economic development and access major vacant properties to catalyze their
development
Focus on areas of highest pedestrian potential and offer service to activity centers in the City
Center study area
Have a flexible operating plan to provide convenient ride times
Maintain constant visual contact with riders

The implementation of a circulator is included in the City Center Plan in order to promote or assist in the
completion of these goals and to further the Plan’s mobility objectives. The circulator, if well planned, can
address a number of these goals and help bring about successful results. Because there are many goals,
they have been reorganized into four major criteria areas in order to better understand them and help
define the best mode for this circulator plan.

3.3 Proposed Screening Criteria and Evaluation

For purposes of screening vehicle options, a variety of criteria relating to the project goals were identified.
Criteria can be categorized into four major criteria areas:
User-related criteria
• Passenger convenience and comfort
• Ridership potential
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Land use and development criteria
• Consistency with local plans
• Potential environmental impacts
• Economic development potential
Design-related criteria
• Capital cost and vehicle procurement
• Route flexibility and potential for extension
• “Last mile” connections to future regional rail station and district mobility
Operations-related criteria
• Service plan flexibility
• O&M costs
Vehicle alternatives are ranked according to these criteria using a qualitative scale ranging from better to
worse. A summary of rankings by each criterion are provided in Table 11 below, followed by discussion
of considerations for each of the listed criteria.
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Table 11: User-related, land use & development, design-related, and operations-related criteria
User-Related
Convenience &
Comfort
Rubber-Tired Vehicle
Replica Streetcar
Modern Streetcar

◐
◐
●

Ridership
Potential

◐
●
●

Land Use & Development
Local Plan
Consistency

●
●
●

Enviromental
Impacts

○
◐
◐

Design-Related

Route
Economic Dev. Capital Costs &
Flexibility
Potential
Procurement
& Extensions

○
●
●

●
◑
●

●
○
○

Operations-Related
"Last mile"
Connection &
Mobility

●
●
●

Service Plan
Flexibility

◐
○
○

O&M
Costs

●
○
○

Key to ratings

● ◑ ○ ◐ ●

Worse

Connetics Transportation Group
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User-Related Criteria

Passenger convenience and comfort. This criterion relates to the ease and comfort in which riders are able
to use the service. Performance will be very similar in terms of ride comfort. For Americans with
Disabilities Act (ADA) compliance, each of the three vehicles are able to safely load and unload
passengers with mobility disabilities, but the modern streetcar is best suited for this aspect because of its
low-floor construction and does not require the use of a wheelchair lift.
Ridership potential. Ridership potential is closely related to travel time as well as passenger convenience
and certain other aspects. The streetcar options are considered to have slightly higher ridership potential
because of perceived greater reliability and slightly better travel times. There may also be the modest
effect of greater interest in riding a streetcar relative to a rubber-tired vehicle, and higher visibility or
understanding of the route as potential patrons are actually able to see the tracks throughout the City
Center area. This helps to create a constant visual cue to pedestrians and patrons in the area. Regardless
of the mode, careful consideration needs to go into vehicle branding (if applicable), wayfinding and
signage, and related social or capital infrastructure (such as providing maps or customer support at kiosks,
especially initially).

Land Use and Development Criteria

Consistency with local plans. The bus and both streetcar modes are considered to be consistent with the City
Center plan, as they contribute to establishing a transit-oriented environment.
Potential environmental impacts. The streetcar option is the most likely to trigger environmental impacts,
since it introduces track onto the streetscape which may affect curbside parking or otherwise affect street
right-of-way while also introducing an overhead catenary system (poles and wires) and system structures
such as traction power substations. The bus option is least likely to trigger environmental impacts, since it
does not inevitably introduce any new structure into the carriageway or modify street configuration. The
streetcar options also must introduce a car barn facility; the bus options may be able to be served by a
facility that is well outside the city center district.
Economic development potential. Economic development is greatest where there is an investment in transit
infrastructure that is in scale with surrounding development. The streetcar options are most likely to offer
the greatest economic development potential, especially based on its relationship to development in cities
that have seen tremendous development gains in tandem with streetcar use, such as in Portland and
Seattle. Bus transit typically does not produce any appreciable advantage for economic development.

Design-Related Criteria

Capital cost and vehicle procurement. Bus has the lowest capital cost since there are no fixed guideway
construction costs and costs would be limited to vehicles and stop improvements. Streetcar construction costs
are comparatively far greater, as trackwork, structures and systems costs are involved and vehicles are
more expensive. A new car barn is required for the streetcar options, whereas rubber-tired alternatives
allow the option of contracting service with use of already-existing maintenance facilities.
Route flexibility and potential for extension. The bus mode offers the greatest route flexibility and
extendibility, as minimal streetscape improvements are needed to support any modifications. The streetcar
mode is relatively inflexible as the route is committed to the trackwork though extensions are possible.
Changes and extensions require far more lead time and planning to construct the necessary trackwork.
“Last mile” connections to future intermodal station and district mobility. Both modes should be able to
provide an effective connection at the future intermodal station. The bus mode may offer more options in
improving penetration to the intermodal site as no trackwork is required, and tighter turning radii may be
possible depending on the vehicle.
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Operations-Related Criteria

Service plan flexibility. This criterion assesses the flexibility of operating different service levels. Bus offers
the greatest service plan flexibility, with full ability to operate as frequent or less frequent service as
demand dictates. Streetcar options have similar service plan flexibility since tracks are provided in each
direction and there is little to no single-tracking which would hinder bi-directional service. If there are
single track segments to reduce construction costs, this potentially limits the frequency of service.
Operating & maintenance (O&M) cost. Operating cost per hour of service is least expensive for bus,
followed by streetcar. Details of this analysis are presented in the next section.

Conclusions

Table 12 summarizes the recommendations resulting from the technology evaluation. Based on the analysis
provided above, either bus or streetcar modes is viable. Bus vehicles provide the lowest-cost mode to
achieve a majority of the project objectives. The streetcar’s major benefit is its ability to support economic
potential in the future. Implementation of certain modes in phases is possible, if desired. For instance,
because the rubber-tired vehicle is cheapest and quickest to implement, it could be used for Phase 1. As
development and ridership demand increases, a streetcar service could be implemented in Phase 2. For
long-term development potential, the streetcar could be implemented in Phase 1, though alterations to the
trackwork to implement the alignments in Phase 2 would be costly.
Table 12: Vehicle recommendations

Mode
Rubber-Tired Vehicle

Recommendation
Consider for Phase 1 & Phase 2 service

Replica Streetcar

Consider for Phase 2 to Old Town; Rubber-Tired Vehicle to Uptown

Modern Streetcar

Consider for both routes in Phase 2; Rubber-Tired Vehicle in Phase 1

Figure 12: Rubber-tire trolley, replica streetcar, and modern streetcar.

Sources: fortworthtexas.gov; www.baltimorebrew.com; www.portlandstreetcar.org
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4.0 Circulator Cost Estimates
This section presents order-of-magnitude operating and maintenance (O&M) cost estimates for the
circulator, as well as capital cost estimates.

4.1 Operating & Maintenance (O&M) Cost Estimates

O&M cost estimates were estimated by establishing average costs per revenue vehicle hour based on peer
systems, then applying these unit costs to the annual revenue vehicle hour statistics as calculated for the
defined service plan.
The most current, readily available transit data at the time of analysis was obtained from the 2011
National Transit Database (NTD), published online by the Federal Transit Administration at the end of
November 2012. Tables 13 and 14 present several representative peer transit agencies whose costs for
streetcar and bus modes, respectively, were deemed applicable to this project and whose costs appeared
to be reasonable for use in annual cost estimations. There were eight agencies that had streetcar costs
available. There are, of course, caveats with these values. New Orleans operates historic streetcars, some
of which date to 1895. Philadelphia’s streetcar numbers are mixed with heritage and newer vehicles and
can operate more like light rail, though have costs closer to streetcars. CATA, operating in North Little
Rock and Little Rock, Arkansas, reported their system as light rail in 2011, though it actually operates more
like a streetcar.
These costs were determined by totaling annual operating costs of only the streetcar (or in the case of
Little Rock, light rail) services and dividing by the total system revenue vehicle hours or train-hours.
Paratransit or demand-response services were not included in these costs because they are separatelyreported services within NTD. The peer bus agencies were selected to have service area populations
roughly 100,000 or less and were selected out of all transit agencies in Texas. For the sake of
comparison, The T in Fort Worth, and DART in Dallas were included in a separate cost. The average cost
for only smaller cities was roughly $68 and was used for further analysis. The average including costs of
The T and DART brought the average to over $75, most likely due to higher operating costs related to
running a larger system with higher labor costs. If Cedar Hill decides to contract out their circulator service
to be operated by a larger, more established agency such as DART, they would likely face a higher cost
per hour though perhaps not as high as DART’s calculated $120 per vehicle hour.
The streetcar cost per hour is 2.5 times higher than the bus cost per hour, resulting in annualized costs that
are 2.5 times higher as well. For instance, bus service for both routes in Phase 2 totals $1.6 million
annually, while the Phase 2 streetcar routes total $4.1 million annually.
Because these values were reported in 2011, the bus and streetcar revenue costs per hour were inflated
by 2.1% to 2012 dollars since the annual inflation rate has not yet been finalized for all of 2013.
To provide a range of costs for different years of implementation, escalated costs for 2017 (5 year
horizon) and 2032 (20 year horizon) are also provided. These escalated costs assume a 3% annual
inflation rate. Tables 15 and 16 summarize annual operating costs for 2012, 2017 and 2032.
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Table 13: Comparative peer agency data for streetcar service
Annual
Annual
Fixed
Cost per
Operating Veh. Rev. Rev. Veh. Guideway
Avg. Fleet Veh. Rev.
Agency & City
Type of Rail
VAMS† VOMS‡
Expense
Age
Miles
Hours
Miles
Mile
HART; Tampa, FL
Replica SC
$2,209,652
76,806
14,423
5.4
10
4
12.8
$28.77
NORTA; New Orleans, LA
Historic SC
$25,004,074
923,681 127,184
25.3
66
22
50.7
$27.07
TriMet; Portland, OR
Modern SC
$7,695,125
199,075
35,241
8.1
12
7
8.1
$38.65
SEPTA; Philadelphia, PA
Historic LR/SC $65,997,289 3,432,206 373,578
82.4
159
125
34.3
$19.23
MATA; Memphis, TN
Replica SC
$4,796,905
259,867
40,448
10
16
12
73.7
$18.46
King County Metro; Seattle, WA Modern SC
$2,396,642
61,726
11,508
2.7
3
3
4
$38.83
KT; Kenosha, WI
Historic SC
$443,489
16,556
2,326
1.9
5
1
60
$26.79
CATA;North Little Rock, AR*
Replica SC
$942,933
54,901
12,535
3.8
5
3
8
$17.18
Average
$26.87

Cost per
Veh. Rev.
Hour
$153.20
$196.60
$218.36
$176.66
$118.59
$208.26
$190.67
$75.22
$167.20

Cost per
Guideway
Mile
$409,195
$988,303
$950,015
$800,938
$479,691
$887,645
$233,415
$248,140
$624,668

*CATA's service was reported as light rail in the 2011 NTD though its service and costs are more like a replica streetcar
†VAMS: Vehicles Available for Maximum Service
‡VOMS: Vehicles Operated in Maximum Service

Table 14: Comparative peer agency data for bus service
Annual
Cost per
2011
Operating
Annual Veh. Rev. Veh.
Veh. Rev.
Agency & City
VAMS VOMS
Population
Expense
Rev. Miles
Hours
Mile
The T; Fort Worth
809,633 $31,490,888
4,101,498
341,021 152 129
$7.68
5
$6.41
PAT; Port Arthur
57,755
$1,562,425
243,879
14,376 n/a
IT; Galveston
47,743
$2,700,898
436,070
38,829 14
8
$6.19
9
$3.09
Wichita Falls Transit System; Wichita Falls
99,437
$1,657,423
536,306
31,857 n/a
DART; Dallas
2,270,840 $236,659,577 25,727,585 1,953,954 658 514
$9.20
8
$5.32
LTMI; Longview
98,884
$1,510,399
284,112
17,805 n/a
Victoria Transit; Victoria
60,603
$1,096,044
420,356
26,067 15
6
$2.61
EZ RIDER; Midland-Odessa
99,940
$2,408,841
647,758
41,909 19
12
$3.72
CVTD; San Angelo
88,128
$1,355,210
360,071
23,625 13
5
$3.76
City Average
$4.44
Including DART and The T
$5.24
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Table 15: Phase 1 annualized statistics and estimated annual costs

Bus Service
10/15-min
15/30-min
20/30-min
30-min
Streetcar Service
10/15-min
15/30-min
20/30-min
30-min

Cost per
Hour

2011 to
3%
3%
2012
Inflation
Inflation
Inflation Adj. 5 Years Out 20 Years Out

Peak
Vehs.

In-Svc.
Hrs

Revenue
Hours

Revenue
Miles

Service
Service
Service
Service

3.0
2.0
2.0
1.0

6,568
3,565
3,284
3,004

8,957
4,861
4,861
4,096

74,018
40,170
37,009
33,848

$68.00
$68.00
$68.00
$68.00

$69.43
$69.43
$69.43
$69.43

$80.49
$80.49
$80.49
$80.49

Service
Service
Service
Service

3.0
2.0
2.0
1.0

5,971
3,241
2,986
2,731

8,957
4,861
4,861
4,096

74,018
40,170
37,009
33,848

$170.00
$170.00
$170.00
$170.00

$173.57
$173.57
$173.57
$173.57

$201.22
$201.22
$201.22
$201.22

$125.39
$125.39
$125.39
$125.39

Current
Annual
Cost

2017
Annual
Cost

2032
Annual
Cost

$621,867
$337,490
$337,490
$284,377

$720,914
$391,243
$391,243
$329,671

$1,123,160
$609,544
$609,544
$513,617

$1,802,285
$978,107
$978,107
$824,177

$2,807,901
$1,523,859
$1,523,859
$1,284,042

Current
Annual
Cost

2017
Annual
Cost

2032
Annual
Cost

$452,948
$452,948
$226,474
$226,474
$226,474
$226,474
$182,214
$182,214

$525,091
$525,091
$262,546
$262,546
$262,546
$262,546
$211,236
$211,236

$818,075
$818,075
$409,037
$409,037
$409,037
$409,037
$329,098
$329,098

$1,312,728
$1,312,728
$656,364
$656,364
$656,364
$656,364
$528,089
$528,089

$2,045,187
$2,045,187
$1,022,594
$1,022,594
$1,022,594
$1,022,594
$822,746
$822,746

$313.49 $1,554,666
$313.49 $843,724
$313.49 $843,724
$313.49 $710,943

Table 16: Phase 2 annualized statistics and estimated annual costs

Bus Service
10/15-min Service (A)
10/15-min Service (B)
15/30-min Service (A)
15/30-min Service (B)
20/30-min Service (A)
20/30-min Service (B)
30-min Service (A)
30-min Service (B)
Streetcar Service
10/15-min Service (A)
10/15-min Service (B)
15/30-min Service (A)
15/30-min Service (B)
20/30-min Service (A)
20/30-min Service (B)
30-min Service (A)
30-min Service (B)
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Cost per
Hour

2011 to
3%
3%
2012
Inflation
Inflation
Inflation Adj. 5 Years Out 20 Years Out

Peak
Vehs.

In-Svc.
Hrs

Revenue
Hours

Revenue
Miles

2.0
2.0
1.0
1.0
1.0
1.0
0.5
0.5

4,709
5,494
2,610
3,045
2,355
2,747
2,100
2,450

6,524
6,524
3,262
3,262
3,262
3,262
2,625
2,625

57,349
65,739
31,780
36,429
28,675
32,870
25,569
29,310

$68.00
$68.00
$68.00
$68.00
$68.00
$68.00
$68.00
$68.00

$69.43
$69.43
$69.43
$69.43
$69.43
$69.43
$69.43
$69.43

$80.49
$80.49
$80.49
$80.49
$80.49
$80.49
$80.49
$80.49

2.0
2.0
1.0
1.0
1.0
1.0
0.5
0.5

4,317
5,494
2,392
3,045
2,158
2,747
1,925
2,450

6,524
6,524
3,262
3,262
3,262
3,262
2,625
2,625

57,349
65,739
31,780
36,429
28,675
32,870
25,569
29,310

$170.00
$170.00
$170.00
$170.00
$170.00
$170.00
$170.00
$170.00

$173.57
$173.57
$173.57
$173.57
$173.57
$173.57
$173.57
$173.57

$201.22
$201.22
$201.22
$201.22
$201.22
$201.22
$201.22
$201.22

28

$125.39
$125.39
$125.39
$125.39
$125.39
$125.39
$125.39
$125.39

$313.49 $1,132,371
$313.49 $1,132,371
$313.49 $566,185
$313.49 $566,185
$313.49 $566,185
$313.49 $566,185
$313.49 $455,534
$313.49 $455,534
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4.2 Capital Costs

Capital costs vary widely by mode and from project to project. A summary of the research conducted in
order to determine appropriate capital costs from various systems and vehicle types is listed in the
appendix of this memorandum. From these systems appropriate unit and per mile costs were obtained
and will be used for this analysis.
Capital costs will comprise vehicle and construction costs and these costs have been examined for both
rubber-tire trolley (bus) and streetcar systems in order to determine appropriate costs for each mode type
and service plan. For the rubber-tire trolley option, capital costs will only include station, vehicle costs, and
possibly a maintenance facility if the system is locally owned. If the service is contracted out, a local
maintenance facility will likely not be needed. For both streetcar modes, capital costs will also include
station and vehicle costs but will include additional trackwork and related construction costs as well as a
possible maintenance facility. Capital costs for streetcars will vary based on length of alignment as well
as robustness of the service plan, which affects the amount of vehicles needed.

4.2.1 Rubber-tire trolley capital costs

This section will outline the various components comprising anticipated capital costs related to the rubbertire trolley service.
Vehicle cost
The cost of purchasing a vehicle will vary much like it would when special-ordering an automobile and
adding extra features. The rubber-tired trolley is likely the least expensive to purchase of all three types
of vehicles. These vehicles range from $205,000 to $510,000 depending on features and type of bus
vehicle. A standard 30’ passenger bus will be upwards of $500,000. In 2011, APTA estimated a replica
trolley type bus averaged $290,000. For purposes of this analysis, a value of $300,000 was used for
vehicle costs. Table 17 lists the expected general vehicle cost range for rubber-tired trolley vehicles as
well as example locations where this type of vehicle operates.
Table 17: Vehicle types and costs for rubber-tire trolleys (2012 $)
Vehicle Type
Rubber-Tired Trolley (Bus)

Cost
$250,000 to $510,000

Example Locations
Tourist-type vehicle operated widely;
Savannah, Seattle, San Antonio, Ft. Worth, etc.

Construction costs
Construction costs for the rubber-tire trolley will be driven primarily by station cost and whether a
maintenance facility will be constructed. The maintenance facility will be required if the City decides to
own and operate service itself and can cost between $1 million and $5 million depending on a variety of
factors. Contracting out the service will negate the need for a locally owned facility since the contractor
will bundle the cost of maintaining the vehicles off site into the negotiated operating cost.
Station cost is driven primarily by passenger convenience and comfort. Adding station or stop amenities
increases the cost. A very modest station with only signage could be as low as $1,000 with most of the
cost driven by the installation labor. However, even bus stops could cost up to $100,000 if streetscape
furniture and other infrastructure, lighting, wayfinding and signage, public art, automatic vehicle locator
technology, and systems connections are added. In general, stops with basic shelter, benches, and signage
could cost roughly $15,000 to $30,000 and these are the unit costs arrived upon for this analysis. Table
18 summarizes the assumed capital costs for the rubber-tire trolley.
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Table 18: Assumed unit costs for rubber-tire trolley
Mode
Unit
Assumed Cost
Rubber-tire Trolley Vehicle
$
300,000
Small station
$
15,000
Large station
$
30,000
Maintenance facility
$1,000,000 to $5,000,000

Total capital costs
Table 19 summarizes capital costs for the rubber-tire trolley scenario. For Phase 1, total low service is
estimated to cost approximately $960,000. Total high service is estimated to be $1.56 million. Both costs
do not include a possible maintenance facility which would cost an additional $1 million to $5 million.
Phase 2 includes costs for both Route A and Route B alignments. Total low service for Phase 2 is estimated
to cost $990,000 while total high service for Phase 2 is estimated at $1.89 million. Again, both costs do
not include a possible maintenance facility. The additional of such a facility would add between $1 million
to $5 million.
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Table 19: Rubber-tire trolley Phase 1 and Phase 2 capital costs
Capital Cost Components

Quantity

Unit Cost

Estimated Cost

Phase 1
Stations
Small stations
8
$15,000
$120,000
Large stations
8
$30,000
$240,000
Vehicles
Low service
2
$300,000
$600,000
High service
4
$300,000
$1,200,000
Possible Maintenance Facility
1
$1,000,000 to $5,000,000
Total Low Service (without maintenance facility)
$960,000
Total High Service (without maintenance facility)
$1,560,000
Maintenance facility adds $1,000,000 to $5,000,000 to capital costs.
Phase 2
Route A
Stations
Small stations
8
$15,000
$120,000
Large stations
1
$30,000
$30,000
Vehicles
Low service
1
$300,000
$300,000
High service
2
$300,000
$600,000
Subtotal Low Service Route A
$450,000
Subtotal High Service Route A
$750,000
Route B
Stations
Small stations
2
$15,000
$30,000
Large stations
7
$30,000
$210,000
Vehicles
Low service
1
$300,000
$300,000
High service
3
$300,000
$900,000
Subtotal Low Service Route B
$540,000
Subtotal High Service Route B
$1,140,000
Possible Maintenance Facility
1
$1,000,000 to $5,000,000
Total Low Service (without maintenance facility)
$990,000
Total High Service (without maintenance facility)
$1,890,000
Maintenance facility adds $1,000,000 to $5,000,000 to capital costs.

4.2.2 Modern or Replica Streetcar capital costs

This section will outline the various components comprising anticipated capital costs related to both
streetcar vehicle type services.
Vehicle cost
Replica streetcars in some reported examples have been donated and restored with volunteer labor, but
outside of these rare and special circumstances, the cost to build a replica streetcar varies from $205,000
to $920,000. CATA in North Little Rock, Arkansas, paid $850,000 for each of their 5 streetcars and
Tampa, Florida, paid $600,000. Gomaco Trolley Company has been a predominant manufacturer of
replica streetcars although there are others. Some vehicles are completely new while others may include
original components, such as chassis, internal finishes, or external details, with updated parts. Costs for
replica cars are highly individualized based on the fact that these cars are sometimes donated, are
restored with volunteer labor, and purchased from other transit operators at a discounted (and
depreciated) rate. As such, the range for purchasing such vehicles varies greatly and will depend on a
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multitude of factors. Some federal funding grants require ADA accessibility so this will be a future concern
if replica vehicles are chosen.
Modern streetcars tend to range from $3 million to $6 million when purchased new. Because modern
streetcar systems have only been operating in the United States since the early 2000s, and the lifespan of
these vehicles is expected to be long, the information about purchasing used modern streetcar vehicles is
scarce. As such, modern streetcar purchases will be assumed to be purchased directly from the factory in
new condition. These new vehicles have the latest safety and technology features and often include air
conditioning, enhanced interior seating configurations, low-boarding floors, and ADA accessibility features,
something that replica vehicles often do not have. Table 210 lists expected general vehicle costs for
replica streetcar and modern streetcar as well as a sample of operating locations across the U.S.
Vehicle Type
Replica/Historic
Streetcar
Modern
Streetcar

Table 20: Streetcar vehicle types and costs (2012 $)
Example Locations
Cost
$205,000 to $920,000
Boston, Philadelphia, Memphis, San Francisco, North
Little Rock, New Orleans [legacy], Kenosha, Tampa
$3.5 million to $4.6 million

Portland, Seattle, Tacoma, Salt Lake City; Opening
Soon: Atlanta, Tucson, and Washington, DC.

Construction and facility costs
Per mile construction costs from five peer cities which are currently planning for (P), have opened (O), or
are currently constructing (UC) a modern streetcar system are ranked in Table 21 on the following page.
The construction costs exclude vehicle costs but are otherwise inclusive of all aspects of constructing the
system. Per mile construction costs were determined for single track and double track systems. For
instance, the streetcar systems in Dallas and Salt Lake City are both single track systems, with only some
sections of double track to allow cars to pass, and as such have lower related per mile construction costs
due to less material and labor involved. The peer average is slightly higher than the adjusted average
that will be used to cost out the Cedar Hill system because some peer systems have additional costs that
would not be applicable to Cedar Hill. For instance, Tucson has a $15 million bridge reconstruction cost
bundled into their total cost, and Atlanta and Cincinnati both had large unexpected utility costs. The total
adjusted peer-averaged construction cost for double-tracked sections is $33 million per mile while singletracked sections will be estimated at $22 million per mile; both will be applied to non-vehicle construction
costs. Because Cedar Hill will have some loop sections that are single tracked, this will lower the cost
slightly as well and the total cost will account for this.
Station cost is driven primarily by passenger convenience and comfort. Adding station or stop amenities
increases the cost. Streetcar stations generally are larger and have larger platform areas to handle
passenger loading and waiting compared to bus stops and thus will have higher costs. Streetcar stations
cost much more than bus stops and include many amenities that larger bus stops can include. Both types of
stations/stops can include or exclude any number of elements, but more inviting station amenities may
contribute to increased ridership and system attractiveness. In general, streetcar stops will cost between
$150,000 and $300,000 and as such these costs will be assumed depending on station size.
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Table 21: Summary of modern streetcar general peer capital cost ranges
Total Cost Cost Per Mile
(millions)
Location
Project Name
Status Length (mi) (millions)
Salt Lake City, Utah Sugar Hill Streetcar
O
2.0
$ 37.8 $
18.9 single track
Dallas, Texas
Dallas Streetcar
P
1.6
$ 39.6 $
24.8 single track
Atlanta, Georgia
Atlanta Streetcar
UC
2.7
$ 80.0 $
29.6 double
Cincinnati, Ohio
Cincinnati Streetcar
UC
4.0
$ 120.0 $
30.0 double
Tucson, Arizona
Tucson Modern Streetcar UC
3.9
$ 196.0 $
50.3 double
Single Track Average
$
21.8
Single Track Unit Cost Assumed for Cedar Hill Streetcar
$
22.0
Double Track Average
$
35.1
Double Track Unit Cost Assumed for Cedar Hill Streetcar
$
33.0

Table 22 presents assumed capital costs for streetcars based on general, comparable costs. Both streetcar
vehicle types will require a maintenance facility regardless of management or ownership, unlike the
rubber-tire trolley. At the end of the day the streetcars cannot be moved elsewhere for storage and
maintenance since they must travel on tracks to get to any facility. If the streetcar is locally owned and
operated, a car barn and storage tracks will be required. The size of the vehicle fleet and the amount of
maintenance required will dictate the facility size, as will the location and any geographic constraints. In
general, a car barn can be expected to cost between $1 million and $5 million, excluding the cost of
purchasing property, as that varies widely depending on location. A car barn or maintenance facility
should accommodate the following 2:
•
•
•
•
•
•
•
•
•

Secure vehicle storage
Vehicle cleaning and maintenance
Equipment maintenance (fare-collection equipment, passenger information signs, communications
equipment, etc.)
Materials storage for both vehicle and wayside maintenance (the latter including items like power
poles, cables, platform equipment, etc.)
Possible operations management and supervision
Possible dispatching
Emergency-response communications equipment and supplies
Secure parking for nonrevenue vehicles
Staff locker rooms
Table 22: Assumed capital costs for streetcars
Mode
Unit
Assumed Cost
Replica Streetcar
Vehicle
$
550,000
Small station
$
150,000
Large station
$
300,000
Modern Streetcar
Vehicle
$
3,500,000
Small station
$
150,000
Large station
$
300,000
Maintenance facility $1,000,000 to $5,000,000

2 This list based on: Ohland and Poticha. Street Smart: Streetcars and Cities in the Twenty-first Century. Reconnecting
America, 2nd Ed. (2009).
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Total streetcar capital costs
Capital costs associated with the two streetcar scenarios are presented in Table 23 and Table 24, which
include total mileage for each phase and route. Total costs are based on the assumed track unit costs
presented in Table 21. Because portions of Phase 2 alignments contain one-way loop sections, these
sections are estimated as single track construction while the rest of the alignments are estimated based on
double track construction. Because there are no historic rails in Cedar Hill, any trackwork will be assumed
to be new for both replica and modern vehicles. As such, the only capital cost difference between
streetcar scenarios will be whether replica or modern vehicles are chosen. Replica vehicles are estimated
at $550,000, and modern streetcar vehicles are estimated to cost $3.5 million per vehicle. Total vehicle
cost will vary depending on the robustness of service levels.
Based on the input factors, the Phase 1 replica streetcar costs, for 4.13 miles, are estimated to be $129
million for low service at 30 minute frequency, and $130.1 million for high service at 10-minutes during the
peak and 15 minutes in the offpeak. Costs increased greatly from the rubber-tire trolley due to the
slightly more expensive vehicle cost, but predominantly due to far greater construction costs associated
with installing track (2.44 and 2.79 miles for Routes A and B, respectively), systems and facilities. For
Phase 2, total capital costs for low service are estimated at $138.3 million and total capital costs for a
high level of service is estimated to be $139.9 million. Table 23 summarizes the replica streetcar capital
costs.
The most frequent modern streetcar service in Phase 1 would require capital investments of approximately
$141.9 million for 10 minute peak service; less frequent service would require $134.9 million, a difference
of two vehicles. For Phase 2, total capital costs would be either $144.2 million for 30-minute service, or
$154.7 million for frequent 10-minute service, a difference of two vehicles. Table 24 summarizes Phase 1
and Phase 2 modern streetcar capital costs.
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Table 23: Replica streetcar Phase 1 and Phase 2 capital costs
Capital Cost Components

Quantity

Unit Cost

Estimated Cost

Phase 1
Stations
Small stations
8
$150,000
$1,200,000
Large stations
8
$300,000
$2,400,000
Vehicles
Low service
2
$550,000
$1,100,000
High service
4
$550,000
$2,200,000
Trackwork
$22,000,000
Single track (miles)
1.09
$23,980,000
Double track (miles)
3.04
$33,000,000
$100,320,000
Subtotal trackwork
4.13
$124,300,000
Possible Maintenance Facility
1
$1,000,000 to $5,000,000
Total Low Service (without maintenance facility)
$129,000,000
Total High Service (without maintenance facility)
$130,100,000
Maintenance facility adds $1,000,000 to $5,000,000 to capital costs.
Phase 2
Route A
Stations
Small stations
8
$150,000
$1,200,000
Large stations
1
$300,000
$300,000
Vehicles
Low service
1
$550,000
$550,000
High service
2
$550,000
$1,100,000
Trackwork
Single track (miles)
1.46
$22,000,000
$32,120,000
Double track (miles)
0.98
$33,000,000
$32,340,000
Subtotal trackwork
2.44
$64,460,000
Subtotal Low Service Route A
$66,510,000
Subtotal High Service Route A
$67,060,000
Route B
Stations
$150,000
Small stations
2
$300,000
Large stations
7
$300,000
$2,100,000
Vehicles
Low service
1
$550,000
$550,000
High service
3
$550,000
$1,650,000
Trackwork
Single track (miles)
2.11
$22,000,000
$46,420,000
Double track (miles)
0.68
$33,000,000
$22,440,000
Subtotal trackwork
2.79
$68,860,000
Subtotal Low Service Route B
$71,810,000
Subtotal High Service Route B
$72,910,000
Possible Maintenance Facility
1
$1,000,000 to $5,000,000
Total Low Service (without maintenance facility)
$138,320,000
Total High Service (without maintenance facility)
$139,970,000
Maintenance facility adds $1,000,000 to $5,000,000 to capital costs.
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Table 24: Modern streetcar Phase 1 and Phase 2 capital costs
Capital Cost Components

Quantity

Unit Cost

Estimated Cost

Phase 1
Stations
Small stations
8
$150,000
$1,200,000
Large stations
8
$300,000
$2,400,000
Vehicles
Low service
2
$3,500,000
$7,000,000
High service
4
$3,500,000
$14,000,000
Trackwork
$22,000,000
Single track (miles)
1.09
$23,980,000
Double track (miles)
3.04
$33,000,000
$100,320,000
Subtotal trackwork
4.13
$124,300,000
Possible Maintenance Facility
1
$1,000,000 to $5,000,000
Total Low Service (without maintenance facility)
$134,900,000
Total High Service (without maintenance facility)
$141,900,000
Maintenance facility adds $1,000,000 to $5,000,000 to capital costs.
Phase 2
Route A
Stations
Small stations
8
$150,000
$1,200,000
Large stations
1
$300,000
$300,000
Vehicles
Low service
1
$3,500,000
$3,500,000
High service
2
$3,500,000
$7,000,000
Trackwork
Single track (miles)
1.46
$22,000,000
$32,120,000
Double track (miles)
0.98
$33,000,000
$32,340,000
Subtotal trackwork
2.44
$64,460,000
Subtotal Low Service Route A
$69,460,000
Subtotal High Service Route A
$72,960,000
Route B
Stations
$150,000
Small stations
2
$300,000
Large stations
7
$300,000
$2,100,000
Vehicles
Low service
1
$3,500,000
$3,500,000
High service
3
$3,500,000
$10,500,000
Trackwork
Single track (miles)
2.11
$22,000,000
$46,420,000
Double track (miles)
0.68
$33,000,000
$22,440,000
Subtotal trackwork
2.79
$68,860,000
Subtotal Low Service Route B
$74,760,000
Subtotal High Service Route B
$81,760,000
Possible Maintenance Facility
1
$1,000,000 to $5,000,000
Total Low Service (without maintenance facility)
$144,220,000
Total High Service (without maintenance facility)
$154,720,000
Maintenance facility adds $1,000,000 to $5,000,000 to capital costs.
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5.0 Service Delivery Options
There are a number of potential options available to local officials to implement and operate the
circulator. Each management option has distinct advantages and disadvantages that can vary significantly
depending on overall City objectives, the type(s) of services to be provided, financial resources,
accountability, ease of implementation, legal impacts, and other issues.
Four management options are defined, representing different types of involvement by the City of Cedar
Hill and other public entities in providing the services identified. A broad outline of potential management
options for providing public transit services are presented below.
Option A – City Owned & Operated
The City of Cedar Hill would have the primary responsibility to plan, finance and operate the circulator.
The City would purchase vehicles and employ all personnel required for service delivery and maintenance,
such as supervisors, service technicians, maintenance shop workers, vehicle operators, and others. This
would mean the City would incur most or all of the cost of owning, operating, and servicing its new
transportation mode and support system.
Option B – Contract Service
This option would involve the City of Cedar Hill having overall administrative responsibility for the
operations and contracting with a service provider who would be responsible for providing all service
aspects (buses, garage, bus stops/shelters, employees) of the recommended public transit services. Under
this approach, the City could issue a Request for Proposals (RFP) to qualified operators who would
develop technical and cost proposals for a pre-determined level of service specified in the RFP. The City
would then receive proposals, evaluate, and select the best qualified service provider based on a set of
pre-determined evaluation criteria. It is important to note that the service provider could be private or
public. There are many private transit operators and multiple public transit agencies providing service
close to Cedar Hill.
One benefit from contracting service is obtaining a lower cost through competitive bidding. The
competitive process would give bidders an incentive to offer their services at the lowest possible cost. A
second benefit is flexibility in dealing with employees and workplace issues. Where public employees
provide public services, it can be difficult to make major changes, such as major expansion or reduction in
the amount of service provided. By contrast, when a service provider is retained by contract to provide
service, the contracts can be structured to be periodically reviewed, or to require regular renewal or
renegotiations at which time changes can be made. Also, if any of the new proposed transit services
proved to be unsuccessful, the public agency likely could more easily discontinue that service if it was
contracted out.
Of special note is the possibility of contracting service with an existing transit operator. For example, the
City of Mesquite funds capital and operating costs associated with DART operating Route 282 (City Of
Mesquite PASsenger Shuttle – COMPASS), an express bus service between Mesquite’s Hanby Stadium and
DART’s Lawnview Station that was initiated in March 2012. Service was set up using an interlocal
agreement between DART and the City of Mesquite, the first arrangement between DART and a nonmember city.
Option C – City Owned/Operations Contracted Out
This approach is essentially a combination of the two options described above. The City would have
overall responsibility for the operations and would purchase and own the vehicles, and perhaps, the
vehicle operations and maintenance facility. Then, a service provider would be retained by contract to
hire the employees, operate, and maintain the new transit services.
In Texas, one example of this type of service delivery is shuttle service at the University of North Texas
(UNT) in Denton. UNT has utilized a transit outsourcing agreement with the Denton County Transportation
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Authority (DCTA) since 2005. While UNT owns the vehicles, the operations and maintenance are
contracted to DCTA. The UNT services experience the highest ridership within the DCTA system, and for
fiscal year of 2013 saw 1.9 million trips. 3 DCTA also contracts with North Central Texas College to
provide service to the Corinth and Flower Mound campuses as well as between Denton and Lewisville.
Option D – Become Member City of DART
For longer-term consideration, the City can consider becoming a member city of DART. Under this
scenario, DART would plan and operate transit services benefiting Cedar Hill. This may potentially limit
Cedar Hill’s ability to directly plan routes, but would enable the city to access a wider range of
appropriate transit services. This would require levying a 1% sales tax required for DART membership
and regular service. Because Cedar Hill is currently at its sales tax maximum, the City would need to
implement different taxing or revenue generating initiatives in order to cover the cost of becoming a
member city of DART. The State of Texas places a maximum cap of sales tax in any local taxing authority
of a combined 8.25%. State sales tax is 6.25% leaving up to 2% for local authorities to levy. Cedar Hill
assesses 1.88% for city revenues and 0.13% for a Crime Control Prevention District. 4 Local taxing and
revenue generating initiatives are covered in more detail in the following chapter, Identification of Funding
Sources and Opportunities.
Other Implementation Considerations: Deadhead Costs & Complementary Paratransit Service
Deadhead Costs
“Deadhead” is defined as the time and distance between the overnight parking facility and the first stop
of the service. Likewise, the reciprocal time and distance for the return trip in the evening is also
considered “deadhead.” Calculated hours and miles in the estimated operating requirements section are
based strictly on in-service revenue periods and do not take deadhead into consideration. This can vary
significantly, dependent on the operator chosen to provide the service.
Ideally, the service provider will have a presence within or close to Cedar Hill to minimize the cost of
moving buses and drivers back and forth to/from the operating base. For example, a service provider
based in Cedar Hill may only have to travel five miles or 15 minutes to start the service day. However, a
provider based elsewhere would have to travel much further distances; for DART, the nearest bus
operations facility is in South Oak Cliff, 15 miles away. Ultimately deadhead adds to the cost of
providing service as it consumes resources without raising revenue; thus it should be minimized in order to
ensure efficient operations.
Complementary Paratransit Costs
Complementary paratransit service is a specific type of demand response service, required by the
Americans with Disabilities Act (ADA), originally enacted in 1990 and updated multiple times since. The
ADA regulations are intended to accommodate people with disabilities onto a common transportation
system by ensuring that the basic system is accessible, and to provide a “safety net” of service for those
who cannot use fixed-routes, or routes that are regularly scheduled and do not deviate from a daily
alignment. In most communities, this requirement is met by providing a separate service in addition to
fixed-route local bus service to accommodate disabled persons who cannot use fixed routes.
The ADA also includes requirements regarding vehicle accessibility. In almost all cases, vehicles used in transit
service must be readily accessible to and usable by individuals with disabilities, including individuals who
use wheelchairs. In simple terms, this means that the vehicles must have wheelchair positions and lifts or
ramps.

3

Denton County Transportation Authority. Comprehensive Annual Financial Report. September 2013.
https://www.dcta.net/images/uploads/content_files/DCTA_Final_2013_Report.pdf. Accessed July 2014.
4 Texas Comptroller of Public Accounts. October 2013. http://www.window.state.tx.us/taxinfo/local/oct13rates.pdf
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When local fixed-route service is provided, paratransit service must also be provided to those individuals
unable to use the fixed-route service, as defined in the ADA. The paratransit service element must be
“complementary” and “comparable” to the fixed-route transit service.
Specifically, the paratransit service must, at a minimum:
•
•
•
•
•
•

be provided in all areas where local fixed-route service is operated (defined, at a minimum, as all
areas within ¾ of a mile of fixed routes);
offer at least “next day” service, with advance reservations more than one day in advance to be
defined locally;
have a fare that is no more than twice the base, non-discounted fixed-route fare;
be provided during all days and hours that local fixed-route service is operated;
be provided for all types of trips, without prioritization; and
be offered without waiting lists, trip caps, or other capacity constraints.

When local fixed-route service is provided by a public entity, paratransit service is a required
complementary element. Service providers can choose to expand the paratransit service beyond the basic
requirements if they so desire. If fixed-route service is provided, the options available for the
complementary paratransit service (ranked low cost to high) are:
1. Provide complementary paratransit service only in the required ¾ mile buffer area only at levels
required in ADA. Operational implications – paratransit service would provide origin/destination
service within the fixed-route buffer area.
2. Provide complementary paratransit service in required buffer area plus demand response service
in expanded geographic area (which could include the entire urbanized area or county) with a
limited level of service (i.e., a limited service schedule such as only on certain days of the week or
with user pre-scheduling requirements). Operational implications – would function in a fashion
which mirrors fixed-route service providing origin/destination service focused primarily on the
required buffer area, with feeder demand response service into and out of the buffer area.
As the circulator plans for the transit-oriented development in Cedar Hill are finalized, the City should
work closely with NCTCOG and TxDOT to understand more fully what complementary paratransit services
would need to be provided depending on how a fixed route service is operated, how it is managed, and
what funding options would be available. Funding sources and opportunities are described in more detail
in the following section.
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6.0 Identification of Funding Sources and Opportunities
A feasible circulator proposal will depend upon the identification of secure funding sources with sufficient
revenue capacity to support its implementation and operation. Funding may originate from federal, state,
local, or other sources. Varied amounts from these sources may contribute to either the capital or ongoing
operation of the circulator.
Federal regulations, along with regional policies and practices, establish the process by which
transportation projects are selected, modified, and implemented. Within metropolitan areas across the
country, federally funded regional transportation projects are programmed in Transportation Improvement
Programs (TIPs). A TIP is a staged, multiyear program of projects approved for funding by various
federal, state, and local funding sources. Within the Dallas-Fort Worth area, the North Central Texas
Council of Governments (NCTCOG), in cooperation with the Texas Department of Transportation (TxDOT),
local governments, and transportation agencies, develops a new TIP every two to three years. 5 The
NCTCOG is the Council of Governments for 16 counties in North Texas and is also the Metropolitan
Planning Organization in charge of creating not only this TIP, but a Long Range Transportation Plan, a
Congestion Management Process, and the Unified Planning Work Program, among other plans and
programs.
Depending on the federal funding source, either NCTCOG or TxDOT is responsible for programming the
funding. Project selection criteria will depend on the source of funding.
Moving forward, the City will need to closely coordinate with both NCTGOG and TxDOT in order to
determine the most current, appropriate, and available funding strategies applicable to the chosen
circulator plans. In all cases, the City will need to demonstrate its commitment to its transit project with
sustainable local funding sources if it chooses to pursue federal funding. Many current transit projects
which have won increasingly dwindling federal funding dollars, particularly those projects with large
capital budgets, have been those which have shown long-term funding strategies originating at the local
level.

6.1 Federal Funding Sources
Most federal funding for public transportation projects flows through two agencies within the U.S.
Department of Transportation (U.S. DOT): the Federal Transit Administration (FTA) or Federal Highway
Administration (FHWA). The U.S. Congress establishes the legal authority to commence and continue FTA
and FHWA programs through authorizing legislation. On July 6, 2012, President Obama signed Moving
Ahead for Progress in the 21st Century (MAP-21), reauthorizing surface transportation programs through
fiscal year 2014. MAP-21 took effect on October 1, 2012. The primary FTA and FHWA programs under
MAP-21 that may be considered to provide planning, operational and capital funding for Cedar Hill’s
circulator project include the programs described below.
Of note with federal funding is that most federal grants require non-federal matching funds. The matching
non-federal funding requirements vary by type of program and by purpose, for instance, capital versus
operating costs.
FTA Section 5307: Urbanized Area Formula Program
The FTA’s Section 5307 Urbanized Area Formula program provides funding on an annual basis to
urbanized areas (UZAs) over 50,000 in population for public transit capital, planning, job access and
reverse commute (which is focused on providing service to low income individuals to access jobs), as well as
5

NCTCOG. www.nctcog.org/trans/tip/
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operating assistance in certain circumstances. 6 As the proposed circulator is located within Dallas-Fort
Worth-Arlington UZA, Section 5307 may be applicable to this project (see Figures 13 and 14). Formula
funding potential should be discussed with the NCTCOG.
The federal share for planning and capital assistance projects is generally 80% of the net project cost.
Net project cost is that portion of the cost of a project that cannot be reasonably financed from revenues.
There are some exceptions to the 80% federal share for capital projects. For example, an 85% federal
share is allowed for the cost of vehicles to comply with the ADA or the Clean Air Act, and a 90% federal
share is allowed for the cost of vehicle-related equipment and facilities to comply with the ADA or the
Clean Air Act.
Some operational expenses, such as preventive maintenance and the provision of ADA non-fixed route
paratransit transportation are also funded at 80% federal share. There is very limited federal support
for transit operation under MAP 21. When available, the federal share of operations costs is 50%.

6

FTA. http://www.fta.dot.gov/documents/MAP-21_Fact_Sheet_-_Urbanized_Area_Formula_Grants.pdf
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Figure 13: 2010 Urbanized Areas in Dallas County

Source: North Central Texas Council of Governments
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Figure 14: 2010 DFW Urbanized Areas: Southwest Dallas County

Source: North Central Texas Council of Governments

FTA Section 5309: Fixed Guideway Capital Investment Grants
Fixed guideway capital investment grants (designated as New Starts, Small Starts or Very Small Starts)
are available under Section 5309. This federal grant program applies to new and expanded rail and
bus rapid transit (BRT) systems that reflect local priorities to improve transportation options in key
corridors. If the circulator qualifies as a Small Starts or Very Small Starts project (meeting certain
performance and cost features), then reporting requirements can be significantly streamlined. While the
maximum federal share is 80%, it should be noted that this funding source is very competitive and project
ratings account for the degree of local funding committed. Moreover, the funding from this program is not
eligible to be used to cover any operating expenses.
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FTA Section 5339: Bus and Bus Facilities
Under MAP-21, the Section 5339 formula program provides capital assistance to purchase, rehabilitate,
and replace buses, vans and related equipment and to construct bus-related facilities. Like Section 5309,
the funding from this program is not eligible to be used to cover any operating expenses. The federal share
of the project cost is a maximum of 80% with non-federal sources providing the balance.
Funds are generally available for large vehicle purchases. However, if the circulator vehicle acquisition is
implemented in conjunction with another agency’s purchase, this may increase the potential of this program
and provide cost savings.
TIGER, STP, & CMAQ
The project may also be eligible for Surface Transportation Program (STP) flexible funding, Congestion
Mitigation and Air Quality Improvement Program (CMAQ) funding, and Transportation Investment
Generating Economic Recovery (TIGER) funding if deemed a regional and state priority.
The US DOT’s TIGER program was established as part of the American Recovery and Reinvestment Act of
2009 (ARRA), but has since been reauthorized by Congress several times. These are competitively
awarded funds for road, transit, and other transportation capital projects. There is an 80% federal and
20% local funding contribution for the TIGER program. If the program is reauthorized, the circulator could
be eligible to receive funds for vehicle acquisition depending on the progression and complexity of the
final project. In 2010 the City of Dallas was successful in obtaining a TIGER grant for the Union Station to
Oak Cliff Dallas Streetcar.
FHWA’s Surface Transportation Program (STP) primarily provides funding to preserve and improve
roadways, but can also be used for pedestrian and bicycle infrastructure, as well as transit capital
projects. Funds may be “flexed” to FTA for any type of capital project eligible for funds under current
FTA programs and could potentially fund vehicles or facilities for the circulator. Funding is generally 85%
federal for Americans with Disability Act (ADA) compliant vehicles, and 80% federal for all other capital
expenses.
CMAQ funds are for projects that show demonstrable air quality improvements or emissions benefits.
These funds are primarily for capital investments but a small portion may be used for operations to
support a demonstration or pilot project for a period of three years. Starting in FY 2013, all CMAQ
projects are 80% federally funded, with the exception of carpool and vanpool projects, which remain
100% federally funded.

6.2 Regional, Local, & Private Funding Sources 7

Local funds will be necessary to provide the non-federal match share of the federal capital grants and the
operating costs not covered by the passenger farebox revenue and limited federal operating assistance.
If the City decides not to pursue federal funding, local funding will be the majority if not sole source of
funding for the circulator. Besides passenger farebox revenues, local general funds are the primary local
funding source for costs related to the daily operation of transit service.
There are a number of different mechanisms to collect local funding for transit service. General fund
appropriations, property taxes or sales taxes are the most common sources to fund transit service.
Methods generally fit into six broad categories as discussed in TCRP Report 129: Local and Regional
Funding Mechanisms for Public Transportation. The report was conducted by TCRP and sponsored by the
Federal Transit Administration in 2009 in order to understand the variety, frequency of use, and issues
related to different types of funding mechanisms undertaken by transit agencies of all sizes and types.
This report provides guidance on the variety of funding mechanisms as well as context within which the
7 Much of the regional, local, and private funding discussion here is based on TCRP Report 129: Local and Regional
Funding Mechanisms for Public Transportation. www.trb.org/main/blurbs/160356.aspx
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mechanisms operate. Although the report outlines six categories of funding sources, it focuses mainly on
two types: “traditional” fee- and tax-based revenue streams, and business-related funding sources.
TRCP Report 129 describes funding sources for agencies providing reporting data for the National Transit
Database (NTD). These agencies represent 630 reporting transit agencies receiving over $5 billion in
federal funds either through the Urbanized Area Formula Program (Section 5307) or Rural Formula
Program (Section 5311). Although the report focuses on transit agencies, understanding how established
agencies choose and collect certain taxes provides the understanding of what financing mechanisms are in
place or have the potential to be used if local funds will be used toward circulator service.
The report describes six broad categories of funding sources:
•

•

•

•

•

Traditional tax- and fee-based transit funding sources. These include all traditional forms of
broad-based tax- and fee-based and related revenue-raising mechanisms that have been
available or used for transit capital investment or to support transit operations since transit
began to be transformed from a private business into a public service in the 1960s. These
“traditional” sources include those for which there is generally a direct and broadly accepted
logic for making expenditures on transportation, including transit.
Common business, activity, and related funding sources. This category of funding sources
includes broad-based but somewhat less widely employed taxing and revenue-raising
mechanisms that are used to support transit in various settings. The use of these revenue-raising
mechanisms represents, in part, recognition that funding public transportation is a broad
responsibility and that meeting this responsibility requires contributions of funds from sources
whose yield is significant and whose participation is politically acceptable.
Revenue streams from projects. This category includes various arrangements that can be used
to capture revenue primarily from the income streams of private business and related
development activities benefiting from proximity to specific transit facilities and services. These
include various forms of “joint development,” “value capture,” and “benefit assessment,” as
well as newly emerging “public-private partnerships” (“PPP” arrangements), all of which are
described extensively in the literature and summarized in this report.
New “user” or “market-based” funding sources. Expanded tolling, congestion pricing, emission
fees, and vehicle miles of travel (VMT) fees applied at the local and/or regional level have
become the subject of greatly expanded research and analysis; however, implementation has
been limited and revenue flows to transit rare, with the possible exception of “toll credits” used
as a local match based on state authority.
Financing mechanisms. These refer to the growing variety of long-term “debt” instruments that
are being issued increasingly to support major local and regional transit projects and programs.
Financing mechanisms most often commit future streams of revenue from many of the types of
sources noted in the categories described above for current investment. Financing mechanisms
may more accurately be described as “project delivery mechanisms” than as pure “sources” of
funds. Nonetheless, financing mechanisms are included here because of their wide-ranging use
and their dependence on more traditional sources to underwrite debt.

The majority of funding for transit (about 67%) is derived at the local level 8 when totaling funding that is
comprised of local or regional, fares, or other local sources. While investment of all forms in transit has
increased in nominal dollars, many funding sources are slowly shifting toward funding derived from the
local level from directly generated funds (fares and taxes) and funding earned from development income
indicated a greater reliance of funding that originates locally. Table 25 outlines the variety of revenue
sources.

8

TCRP Report 129.
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Farebox Revenues
Some farebox revenue will be generated by the preferred circulator service, assuming a fare is charged,
and will offset some operating costs. However, even the nation’s highest ridership transit systems have
operating subsidies of nearly and sometimes more than 50%. Farebox revenues will cover some
operating costs, but other mechanisms will need to be enacted in concordance in order to fund the costs of
the system and assist in matching federal funds.
Table 25: Local public transportation funding framework
Traditional Tax- and Fee-Based Transit Funding Sources
● General Revenues
● Sales Taxes (variable base of goods and services, motor fuels)

● Lease Revenues

● Property Taxes (real property, includes vehicles)

● Advertising Revenues

● Contract or Purchase-of-Service Revenues (by human service
agencies, school/universities, private organizations, etc.)

● Concessions revenues

Common Business, Activity, and Related Funding Sources
● Employer/Payroll Taxes

● Vehicle Fees (title, registration, tags, inspection)

● Room/Occupancy Taxes

● Car Rental Fees

● Business License Fees

● Vehicle Lease Fees

● Utility Fees/Taxes

● Parking Fees

● Income Taxes

● Realty Transfer Taxes/Mortgage Recording Fees

● Donations

● Corporate Franchise Taxes

● Other Business Taxes

Revenue Streams from Projects (Transportation and Others)
● Transit-Oriented Development/Joint Development

● Impact Fees

● Value Capture/Beneficiary Charges

● Tax-Increment Financing Districts

● Special Assessment Districts

● Right-of-Way Leasing

● Community Improvement Districts/Community Facilities Districts
New “User” or “Market-Based” Funding Sources
● Tolling (fixed, variable, and dynamic; bridge and roadway)
● Congestion Pricing
Financing Mechanisms

● Emissions Fees
● VMT Fees

a

● General Obligation (GO) Bonds

● Grant Anticipation Revenue Vehicles (GARVEEs)

● Private Activity Bonds (PABs)

● Revenue Anticipation Notes (RANs)

● Tax Credit Bonds

● Certificates of Participation (COPs)

● Grant Anticipation Notes (GANs)

● State Infrastructure Bank (SIB) loans

a

While some financing mechanisms may be authorized and applied statewide, they typically require some commitment of future revenues by local
borrowers as well as other local commitments to satisfy borrowing requirements and debt servicing.

General Fund Appropriations
Additional costs of transit service are often covered by reallocating funds within local general funds.
Historically, the use of general funds for transit service reduces the long-term reliability of transit funding,
especially when economic conditions result in fewer available funds. Currently, Cedar Hill appropriates its
funds into Public Safety (64%), Administrative Services (16%), Community Development (13%), and Public
Works (7%).9

9 General Fund Expenditures by Division, Annual Budget, FY 2013-2014.
www.cedarhilltx.com/DocumentCenter/View/9572
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Property Taxes
Property tax revenues are one of the most common sources for funding transit operations and capital
investments. The City could elect to increase property taxes and dedicate the additional revenue to public
transit services. Currently the municipal code has a maximum ad valorem of $2.50 for every $100 of
assessed real property value and that goes toward the general fund to be divided into different
appropriations. The effective tax rate in Cedar Hill in FY 2013 was 69.6 cents. For FY 2013-2014, it
was estimated that Cedar Hill would collect $13.7 million in property taxes. 10
Special Levies & Other Local Taxes
Texas law allows local jurisdictions to use special taxation proceeds for capital improvement projects that
would otherwise be paid for with general funds and property tax revenues. Cedar Hill’s special taxation
could include funds to be used as the local match required for capital transit projects should the city
establish such a revenue stream. Some common sources of local taxes that could be used for transit
include:
•
•
•

A dedicated tax or fee on the sale or registration of vehicles or the annual registration of vehicles
Several fuel tax options (above and beyond the current federal, state, and local taxes) on motor
fuels purchased in the Cedar Hill area
Selective taxes applied to specific items such as tobacco, alcohol, and tourism related activities
such as hotels or rental cars

Currently, Cedar Hill collects taxes on general sales, mixed beverages sales, and franchise fees which are
associated with cable, electric, telephone, gas, sanitation, water and wastewater services. For FY 2013,
Cedar Hill collected an estimated $10.1 million in these other types of taxes. 11
Advertising Revenues
While usually a very small component of operating costs (between 0.1 and 3 percent), most transit
agencies do gain some revenue from advertising. Transit systems now sell the rights for companies to
advertise on buses, benches, shelters, transfer facilities, kiosks, schedules, transfers, passes, system maps,
and anything the agency owns and is seen by the public eye. The transit system can realize cash revenue,
or be compensated with in-kind trade (e.g., getting “free” advertising on radio stations that are in turn
advertising on the bus). The proposed circulator can sell space on vehicle sides, at stops, and at other
locations.
Public-Private Partnerships
A new transit service can leverage its limited resources by forging new partnerships that can bring nontraditional sources of support (including cash, facilities and equipment, in-kind services, and financing
mechanisms) that pay partially or fully for new services or facilities where they would not otherwise be
feasible. Local governments and transit agencies are expanding their list of partners to include
developers, major employers, universities, public school systems, utilities, property managers and various
other entities.
Value Capture Mechanisms
Value capture mechanisms use the expected future value created by projects as capital to fund the
projects. Common value capture mechanisms include tax increment financing, special assessment districts,
and development impact fees. Tax increment financing (TIF) uses the expected increase in revenue from
increased property value to pay for current improvements to generate the value increase. Special
assessment districts levy an additional increment on property taxes for properties located near the transit
service. Development impact fees charge fees to new residential or commercial development and use the
revenues to help fund transportation expenses. Cedar Hill could initiate a TIF around the circulator service
10
11

Change In Taxable Values Certified Values. www.cedarhilltx.com/DocumentCenter/View/9572
Cedar Hill Budget FY 2013-2014.
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area to collect dedicated funding. Currently, the City of Cedar Hill utilizes Public Improvement Districts
(PIDs) to levy special funding. There are two PIDs: High Pointe, created in 1998, and Waterford Oaks,
created in 2002. Both PIDs levy 10 cents per $100 valuation. High Pointe had an annual budget of
nearly $400,000 from 2,670 assessed property owners in 2007-2008 and of 793 property owners,
Waterford Oaks had over $90,000 during the same period.
Contextual Considerations 12
Different revenue sources will include varying advantages and disadvantages and will satisfy the funding
criteria by various measures of success, depending on how funding is achieved. When considering
implementing new taxes or revenue streams, the ability of these revenue streams to generate profit will be
only one consideration among many others. There are six basic characteristics of funding sources that
should be considered:
•
•
•
•
•
•

Revenue yield
Cost efficiency
Equity
Economic efficiency
Political and popular acceptability
Technical feasibility

Revenue yield
Revenue yield will be the biggest consideration since it involves how much money the City will be able to
collect from the revenue source accounting for the total costs the revenue stream is attempting to cover.
Revenue yield is determined from both adequacy and stability. The yield is considered adequate in
comparison to both the current and future costs. Stability refers to the long-term sustainability of the
revenue source in terms of collecting a predictable and relatively problem-free funding source.
Cost efficiency
The efficiency of the funding source is in contrast to the administrative or bureaucratic costs associated with
administering the fee, tax, or revenue collection mechanism. Administration and enforcement are the two
largest considerations in whether a revenue stream can be efficiently collected.
Equity
Equity refers to the level of fairness in how the revenue burden is collected across a population spectrum.
Different income levels will be affected differently from the same revenue collection, so achieving a fair
balance in collecting revenue will be a very important considering in how the funding mechanism is
implemented.
Economic efficiency
Economic efficiency refers to societal costs and whether or not incremental costs passed on to society in
general is reflected in additional costs paid by those taking additional costs. Time-based highway tolls
are built around this principle where tolls and roadway congestion move in the same direction. Timebased and zone-based tax structures may incorporate some of these principles.
Political and popular acceptability
TCRP 129 considers political and popular acceptability a criterion which can be a combination of all other
considerations as well as a standalone criterion. Whether a tax or additional revenue collection
mechanism will be popular will depend on a variety of factors such as public perception of the revenue
source’s fairness, simplicity, transparency, and effectiveness. Political relationships can also have an effect
on the ability of the revenue source to be levied.
12 These considerations are based on TCRP Report 129: Local and Regional Funding Mechanisms for Public
Transportation. www.trb.org/main/blurbs/160356.aspx
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Technical feasibility
Technical feasibility refers to whether technological advancements can reduce the administrative or
implementation cost of the revenue source. Whether these technologies would be applicable would
depend on the type of revenue source levied. These technologies may also save on costs postimplementation but may require extensive capital and knowledge to administer prior to implementation.

Connetics Transportation Group

49

July 2014

Task 4 City Center Circulator Plan

7.0 Next Steps
This report defines the basic concept for a circulator route serving Cedar Hill’s TOD district, for both a
Phase 1 (before regional rail) and Phase 2 (after regional rail) timeframe.
Capital cost estimates for a Phase 1 rubber-tired trolley range from $960,000 to $1.6 million not counting
a possible maintenance facility. Phase 1 operating costs for a rubber-tired trolley can be as low as about
$284,000 or as high as $622,000, depending on level of service. Phase 2 would range from $990,000
to $1.8 million in capital costs, and $364,000 to $905,000 in annual operating costs.
For streetcar concepts, capital costs are dramatically higher with an order-of-magnitude cost of anywhere
from $129 million to $154.7 million depending on the phase and the type and amount of vehicles needed
to meet desired service levels. Streetcar operating costs are 2.5 times greater than the costs of a rubbertired trolley and range from $710,000 to $1.6 million annually for Phase 1, and $911,000 to $2.3 million
annually for Phase 2.
The most expedient way to initiate service is to pursue a rubber-tired trolley for Phase 1, while examining
funding and service options if conversion to streetcar is desired for Phase 2. The following preliminary
activities are suggested to provide enough information on whether the City wishes to pursue the Phase 1
circulator:
•
•
•
•
•
•

Initiate funding discussions with NCTCOG, TxDOT, and the Federal Transit Administration (FTA)
Initiate internal discussions regarding potential local funding mechanisms such as tax increment
financing or development impact fees
Explore possibility and cost of contracting service with existing nearby transit agencies
Interview peers such as the City of Mesquite regarding their funding arrangement with DART and
their local funding sources
Select service delivery structure (city-operated, fully contracted service, city-owned facilities and
vehicles but contracted service); contracting service would allow the shortest lead time for initiating
service
Confirm short-term vehicle mode (rubber-tired trolley, historic streetcar, or modern streetcar)

Assuming the City decides to pursue Phase 1 rubber-tire service, adequate lead times would be
particularly critical for 1) procurement of the buses, 2) procurement of the service provider, and 3)
construction of bus stops. A period of 12-18 months could be required for procurement, manufacture, and
delivery of the buses, unless off-the-shelf rubber-tired vehicles can be located.
As applicable, a Request for Proposals (RFP) to contract with a service provider would be developed and
issued. Procurement of a service contractor generally requires a minimum of 6 months. From the signing of
the service contract to the first day of operations could take as little as 3 additional months. The
development of major transit facilities will likely require the longest lead times. In the short-term, it is
assumed that maintenance, storage, and fueling functions could be accommodated at an existing fleet
maintenance facility owned by the local government, or, if service is contracted out, at a facility provided
by the contractor.
Considering the above discussion, once a decision is made to proceed, the implementation schedule for the
first day of revenue service primarily will be driven by the 24 to 30 month time period required to secure
funding, procure, manufacture, and receive delivery of the vehicles, and procure a service contractor, and
design and install transit stops. Typically, the start-up of new transit service requires several months to
reach a stable period of operation. During the transitional period, the City and the other public partners
will need to monitor sufficiency of the service, customer response, operations & maintenance performance,
and vehicle performance and will make adjustments as required.
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Develop Implementation Work Plan
The introduction of new transit service can be a complex endeavor, requiring close coordination with
multiple departments and contractors, adherence to a detailed project schedule, maximizing and securing
funding commitments, and procuring multiple capital items. The development of an Implementation Work
Plan would be a useful tool in ensuring the successful development of the circulator project. The
Implementation Work Plan would further detail and define implementation tasks and subtasks, assign
responsibilities, and develop detailed schedules, milestones, and a financial plan.
Depending on the organizational and management structure selected, the following list summarizes major
tasks that may be required for the initial year rollout of the new public transit service.
Organization and Funding
• Identify project funding
• Execute interagency funding agreement
• Continue processes to pursue federal and state funding
• Execute funding grants and contracts
Policy Making and Operations
• Establish fare policies
• Establish final operations plan
• Hire or reorganize city staff for transit service administration
Vehicles and Equipment Procurements
• Prepare vehicle & related equipment specifications
• Select vehicle procurement option
• Develop procurement process
• Receive and evaluate proposals from vendors
• Negotiate and award contract(s)
• Oversight and inspection of manufacture
• Receive and test vehicles and equipment
Service Contractor Procurement
• Prepare service contract Request for Proposals
• Develop procurement process
• Receive and evaluate proposals from vendors
• Negotiate and award contract
• Monitor contractor start-up activities
Facilities and Passenger Amenities Development
• Identify and evaluate options for possible O&M facility
• Negotiate site-access and use agreements/leases with property owners
• Design and construct required site/facility improvements
• Prepare vehicle shelter and vehicle stop specifications
• Receive and evaluate proposals from vendors
• Procure and install vehicle shelters and vehicle stops
Marketing
• Develop marketing concept, scope of work, and schedule
• Prepare marketing messages and materials
• Initiate public awareness & education campaigns
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Appendix
1. Capital Cost Components Notes & Sources
2. Phase 1 Bus Run Time
3. Phase 1 Streetcar Run Time
4. Phase 2 Red Route Bus Run Time
5. Phase 2 Red Route Streetcar Run Time
6. Phase 2 Blue Route Bus Run Time
7. Phase 2 Blue Route Streetcar Run Time
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Capital Cost Components
General Info

Replica Rubber Tire Trolley
Tourist-type vehicle operated widely, and in
Chicago, New York, Louisville, Savannah, Seattle,
San Antonio, etc

General/
Total Cost

Replica Streetcar, Electric Overhead
Modern Streetcar
Boston, Philadelphia, Memphis, San Francisco, North Atlanta, Portland, Seattle, Tacoma
Little Rock, New Orleans [legacy], Kenosha, Tampa
Dallas, TX, McKinney Avenue Trolley: $5.5 million
total for a 2.8 mile line, including four vintage
streetcars and a car barn 2

General: total costs averaging $15 to 1.5 million per
track mile, including vehicles and electrification
(exclusive of expensive bridge structures), and
maintenance facilities9
Kenosha, Wisconsin: $5.2 million for 1 mile (one- General: $40 million per mile for double track
way) in 20001 ($2.6 million per mile of single track) facilities in 2009 dollars, not including maintenance
and storage facilities. This does include streetcar
vehicles, utility relocation and street reconstruction,
tracks, overhead catenary and power systems,
limited bridge reconstruction, stations including
amenities, off-vehicle fare payment, signal priority
systems, minor environmental mitigation, contractor
soft costs, planning and design, planning level
contingency 10
Kenosha Wisconsin: $6,200,000 in construction
Atlanta Streetcar: $98,654,716 for 2.7 miles of
costs for 1.9 track miles, costing $3,263,158 per
track8
4
mile, in operation in 2000
Fort Lauderdale Wave Streetcar: $142,590,000 for
Kenosha, Wisconsin: $2 million per mile 1,2 ,
2.7 miles and 12 stations6
including 5 restored PCC streetcars2
Little Rock, Arkansas: $30,000,000 in construction Memphis streetcar extension: $24 million per mile
costs for 3.4 track miles costing $8,823,529, in
(plus two bridges for $8 million) for two miles, built
operation in 20044
to Light Rail Standards2
Memphis, TN: $103,000,000 in construction costs
Portland, OR: $57 million in 2001 for one-way 2.4
for 10.2 track miles in 1993 costing $10,279,441
miles1 ($11.875 per mile of track)
per mile, started operation in 19934
Memphis Trolley: $104 million1 (total track length of Portland, OR: Total cost of $56,925,164 for a permile construction cost of just under $12 million, $12.4
12.3 miles, $8.46 million per track mile)
million per mile for a 4.6 mile loop, including 7 new
streetcars2
Memphis Trolley: $34,887,072 for the first line that South Lake Union Streetcar (Seattle): 1.3 mile line in
ran 2.5 miles, most of which is double tracked.
2007 cost $56 million 1 ($21.54 million per mile of
Almost half of this ($15,834,000) was for
track)
improvements to the pedestrian mall. The second
2.5 miles completed the loop, costing $9,428,8602
San Pedro, California: $4 million per mile for a 1.5 South Lake Union Streetcar (Seattle): $40 million
mile line, including one Vintage streetcar and 2
cost per mile in total development cost including
planning, design, construction, and vehicle purchase,
Heritage 2
or $28.2 million per mile in construction only
including vehicle maintenance facility, or $24.9
million excluding vehicle maintenance facility 3
Tampa, Florida: $48,300,000 construction cost for
2.7 track miles costing $17,888,889 per mile, in
operation in 20024

Tacoma LINK (Seattle area): $78 million in 2003 for
1.6 mile line 1 ($24.375 per mile of track)
Tampa, FL: $13.7 million per mile for a 2.3 mile line
including 8 Heritage streetcars2 (this line is single
track with several passings)
Tempe, Arizona: $129,340,000 for 2.7 miles and
18 stations7
Washington, D.C. H Street NE/Benning Road Line:
$50 million in 2012 for 2 miles1
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Capital Cost Components (con't)
Replica Rubber Tire Trolley
Vehicles

Manufacturers

Replica Streetcar, Electric Overhead

(2011) Bus, trolley replica: average of $280,4905

General: between $600,000 and $900,0001, 14

General, Standard bus: approximately $500, 000
each, but special-purpose and hybrid vehicles will
cost more 1

General: between $200,000 and $800,00011

Dupont Trolley Industries, Gillig Corporation,
Optima Bus Corporation, Hometown Trolley,
Specialty Vehicles

Trackwork

Little Rock: purchased 5 streetcars for $850,000
each4
Tampa, Florida: $600,000 for each of their 8
1920's Birney streetcars2
Varies; Gomaco, Brookville Streetcar, many local
restorers, etc.

Modern Streetcar
General: between $3.5 and $4.5 million each
depending on manufacturer and features1
Rail car, double-articulated, 1 level, 2 cabs:
average of $3,480,0005
Rail car, single-articulated, 1 level, 2 cabs: average
of $3,600,0005
South Lake Union (Seattle): $9.2 million for 3
vehicles3 ($3.06 per vehicle)
United Streetcar, Siemens, Bombardier, Skoda,
Inekon, CAF, etc.

Little Rock, Arkansas: $7.1 million per mile on the
2.1 mile line 11
(note: this figure is per track-mile in 2001 dollars)

General: $10 million per mile is a useful benchmark
including track on-grade, track power, overhead
poles, signals and modest passenger loading
platforms. Tracks built for joint use with light rail
may cost significantly more.1
Tampa, Florida: $ 13.7 per mile for a 2.3 mile line San Francisco F Line: $30 million for double track
including some heritage streetcars1, (this line is single built to light rail standards and extensive visual
track with several passings in 2001 dollars)
enhancements1,2, ($15 million per mile track)
Portland, OR: $12.4 million per mile for the first 4.6
mile loop (const. 2001), and eastside extension
costing approximately $10 million per mile 1

Stations

$1,000 to $100,00012

Car barn/
Maintenance
Facility

Utility
Relocation

Connetics Transportation Group

General: between $150,000 and $200,000 per
station, including station platform, curb and sidewalk
work, custom designed shelters, additional
passenger amenities, landscaping and public art1
General: a typical cost range is $3 million to $5
million1
General (smaller end of line storage site for up to
20 vehicles): $13 million for each full size facility,
with $370,000 for each vehicle storage space, site
security (fencing and lighting), cleaning (interior and
exterior), inspections, crew reporting, employee
service and welfare areas, employee parking.
Building size of 100 fee by 44 feet (4,400 square
feet) total facility size of one acre, but expandable
up to two acres for full build-out10
General (larger size, service and storage for up to
50 vehicles): $29.4 million with $370,000 for each
vehicle storage space, including site security
(fencing and lighting), cleaning (interior and
exterior), inspections, running repairs, heavy repairs
and service, parts storage, crew reporting and
dispatching, employee service and welfare areas,
and employee parking, building size of 7,000
square feet, total facility footprint of four acres, but
expandable up to six for full build out10
South Lake Union (Seattle): $4.3 million for vehicle
maintenance facility 3, 15
Atlanta: moving underground utility lines delayed
project at least 6 months, cost of utility relocation
$8,000,0008
Cincinnati: $18 million negotiated with Duke
Energy 13
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Sources
1. Ryus & Lister 2011 White Paper website: http://ashlandtsp.com/system/datas/110/original/AshlandTSP_StreetcarsWP_030211.pdf
2. http://www.portlandstreetcar.org/pdf/development_200804_report.pdf
3 Seattle Streetcar Costs and Financing http://www.seattlestreetcar.org/about/docs/faqCosts.pdf
4 Central Arkansas Transit Authority http://www.cat.org/wp-content/uploads/2013/05/River-Rail-Economic-Enhancement-Study.pdf
5 APTA statistics http://www.apta.com/resources/statistics/Documents/table22_vehcosttransitlength2011.pdf
6 Fort Lauderdale Wave Streetcar project development http://www.fta.dot.gov/documents/FL__Fort_Lauderdale_Wave_Streetcar_Profile_FY14.pdf
7 Tempe Streetcar Tempe Arizona Project Development http://www.fta.dot.gov/documents/AZ__Tempe_Streetcar_Profile_FY14.pdf
8 WABE article May 2, 2013 http://wabe.org/post/construction-issues-push-atlanta-streetcar-budget-nearly-100-million
9 Jacksonville Streetcar Pre-Feasibility Study September 2008 http://jtafla.com/pdf/Streetcars/StreetcarRReport090808.pdf
10 Washington DC DDOT streetcar transit http://dc.gov/DC/DDOT/Publication%20Files/On%20Your%20Street/Mass%20Transit/DC%20Streetcar/DCTF/DCTF_4_p45-p54.pdf
11. APTA Streetcar and Heritage Trolley Site http://www.heritagetrolley.org/artcileBringBackStreetcars7.htm (Little Rock source from 2001)
12. From Jacobs' cost estimates for Tulsa BRT projects. Costs can range from a simple sign at a local stop to large "stations" with
shelters, benches, trash cans, bike racks, wayfinding, public art, lighting, and systems connections.
13. Cincinnati Streetcar http://www.cincinnati-oh.gov/streetcar/
14. Milan, Italy, sold 1920's Peter Witt streetcars for $25,000 to $35,000
15. Seattle SLU Streetcar Facility: 32,400 SF (0.8 ac) ($5.52m downtown property based on parcel records); barn takes up half of site the rest is parking and a bldg
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