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Subsequent to the completion of work on the Series 9 alternatives, the public involvement team 
reviewed Series 9 with a wider array of stakeholders and senior project management reviewed 
project findings with senior FTA officials.  Preliminary FTA summit runs also indicated that the 
TSM was too ambitious to fit within the FTA project evaluation procedures, since it improved 
services outside the market areas served by the various build options.   
 
Pursuant to those meetings and analysis, a new series of final alternatives were specified and 
evaluated.  The Series 10 and 11 alternatives reflect a more focused TSM, a leaner BRT and 
more stations for all options.  The findings regarding these final options are reviewed in Chapter 
6 of this technical memorandum.  
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Chapter 6: Final Service Alternatives 
 
The Final Service Alternatives for the Phase 2 project reflect refinements to the Series 9 
Alternatives as the study team honed-in on a preferred alternative.  In summary, the Series 11 
adjustments to Series 9 options included establishing the optimal, consistent number of FEC 
corridor stations, simplification of the TSM to those elements most congruent with the other 
build alternatives and the addition of express services to the BRT and TSM options9. 
 
Two very similar rail options were 
prepared and evaluated:  
Integrated Rail-DMU and 
Integrated Rail-Push-Pull. The 
Push-Pull option employs the 
same configuration of rolling stock 
used for present day Tri-Rail 
service. The DMU option employs 
single level DMUs with level 
boarding for the FEC Local and 
Flagler Flyer services. Compared 
with the Push–Pull, the DMU 
option provides better acceleration 
and stronger braking allowing for 
safer operation through grade 
crossings at higher top speeds.  In 
addition, shorter dwell times 
generally increase overall service 
velocity and reduce fleet 
requirements due to substantially 
shorter trip times.     
 
Option 11A: Integrated Rail-DMU 
Option 11A is closely modeled 
after Option 9A, with the only 
difference being the number of 
stations served on the FEC 
corridor. Seven stops were added 
along the FEC corridor in the 
specification of 11A. The FEC 
Local makes a total of 44 local 
stops along the approximately 70 
mile corridor.  As in earlier options 
the Flagler Flyer operates as an 
express train along the FEC during 

                                                 
9
 Series 10 was confined to adjustments in BRT and TSM alternatives prompted by anomalies identified in 

preliminary FTA Summit runs.  No Series 10 ridership forecasts were prepared before required 
adjustments to the rail options were identified leading to the initiation of Series 11 in mid-July 2010.   The 
Series 11 BRT and TSM are refinements to the Series 10 BRT and TSM service designs.  

Northlake Boulevard

13th Street
45th Street

West Palm Beach Gov’t Center

PGA Boulevard

Okeechobee Boulevard

Belvedere Road

Forest Hill Boulevard

Lake Lucerne

Lantana Road

Boynton Beach Boulevard

Woolbright Road (SE 15th)

Linton Boulevard

NW 51st Street

NW 20th Street

Palmetto Park Road

Hillsboro Boulevard

Sample Road

Atlantic Boulevard

Atlantic Ave

Pompano Transfer

Commercial Road
NE 38th Street

Sunrise
Sistrunk

NE 26th Street

Fort Lauderdale Gov’t Center
SE 17th Street
Fort Lauderdale Terminal
Dania Beach Boulevard
Sheridan Boulevard
Hollywood Boulevard
Pembroke Road
SE 5th Street
193 – 203 Street

163rd Street

125th Street

79th Street
54th Street
36th Street
NW 11th Street
Miami Gov’t Center

Lake Worth

Boynton Beach

Delray Beach

Boca Raton

Deerfield Beach

Pompano Beach

West Palm Beach

Fort Lauderdale

Fort Lauderdale Airport

Sheridan Street
Hollywood

Golden Glades

Opa-Locka

Metrorail Transfer

Miami Airport
Hialeah Market

Cypress Creek

Mangonia Park (Closed)

Indiantown Road
Toney Penna Drive

Northwoods 23-25 Street

Figure 6.1 
Option 11A Schematic 
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the peak and as a local train during the off peak.  
 
The FEC Local service was designed to provide the high frequency, high station density service 
identified as a critical success factor for a locally attractive alternative. The Flagler Flyer service 
was designed to provide the integration and express service components also identified as 
critical for local success. The Airport Flyer was also designed to meet service integration and 
service coverage goals. The Seaboard Flyer provides a one seat ride to the MIC for travelers on 
the SFRC from points north of Pompano Transfer.  

 

 
Table 6.2 

Pompano Transfer Train Sequencing 
Time Train Direction Action Track 

Peak     

8:00 AM Airport Express NB Arrv 4 

8:03 AM FEC Local SB Arrv 2 

8:03 AM Flagler Flyer Express NB Arrv 1 

8:04 AM FEC Local SB Dept 2 

8:04 AM Flagler Flyer Express NB Dept 1 

8:07 AM FEC Local NB Arrv 1 

8:07 AM Flagler Flyer Express SB Arrv 2 

8:08 AM FEC Local NB Dept 1 

8:08 AM Flagler Flyer Express SB Dept 2 

8:10 AM Airport Express SB Dept 4 

8:15 AM Airport Express NB Arrv 4 

Off Peak     

10:00 AM Airport Express NB Arrv 4 

10:05 AM FEC Local SB Dept 2 

10:05 AM FEC Local NB Dept 1 

10:10 AM Airport Express SB Dept 4 

10:20 AM Flagler Flyer Local SB Dept 2 

10:20 AM Flagler Flyer Local NB Dept 1 

10:30 AM Airport Express SB Arrv 4 

10:35 AM FEC Local SB Dept 2 

10:35 AM FEC Local NB Dept 1 

10:40 AM Airport Express SB Dept 4 

 

Table 6.1 
Service Description, Option 11A 

Service Description 

Headway 
(Peak/Off-

Peak) Stops Travel Time 

FEC Local 45
th
 Street to MGC 15/30 44 2:06 

Flagler Flyer Jupiter to MGC, via Northwood 
and Pompano Transfer 

15/30 27 (peak) 
41(off-peak) 

2:05 (peak) 
2:26 (off-peak) 

Airport Flyer Pompano to MIA 15/30 11 1:09 
Seaboard Flyer 45th Street to MIA 60/120 19 1:59 
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All service (except the Seaboard Flyer) operates through Pompano Transfer with scheduled 
interchanges between services as documented in Tables 6.2 and 6.3. The interaction of 
services at Pompano Transfer is designed to provide convenient peak connections between 
almost all services especially transfers from Southbound Locals to Southbound Express trains 
and from Northbound Expresses to Northbound Locals. Interchanges between local trains and 
airport expresses are also carefully orchestrated.  
 

Table 6.3 
Transfer Times at Pompano Transfer 

FROM TO 

PEAK 
WAIT TIME 
(minutes) 

OFF PEAK 
WAIT TIME 
(minutes) 

NB Flagler Flyer NB FEC Local 3 15 

NB Flagler Flyer SB FEC Local 1 15 

NB Flagler Flyer SB Airport Express 7 20 

        

SB Flagler Flyer NB FEC Local 1 15 

SB Flagler Flyer SB FEC Local 12 15 

SB Flagler Flyer SB Airport Express 3 20 

        

NB FEC Local NB Flagler Flyer 12 15 

NB FEC Local SB Flagler Flyer 1 15 

NB FEC Local SB Airport Express 3 5 

        

SB FEC Local NB Flagler Flyer 1 15 

SB FEC Local SB Flagler Flyer 3 15 

SB FEC Local SB Airport Express 7 5 

        

NB Airport Express NB Flagler Flyer 3 20 

NB Airport Express SB Flagler Flyer 7 20 

NB Airport Express NB FEC Local 7 5 

NB Airport Express SB FEC Local 3 5 

 

 
The total forecast weekday ridership for the Series 11A Integrated Rail is 59,125, assuming the 
Premium Fare is charged.10 The typical peak passenger trip distance is 27 miles taking 
approximately 42 minutes. The typical off-peak passenger trip is shorter, approximately 14 miles 
taking 26 minutes. Somewhat more than 40 percent of all trips are made in the peak. The peak 
loads show a remarkably high degree of directional balance with 55 percent of the morning peak 
trips made southbound and the balance originating as northbound trips.   

                                                 
10

 Note: The Series 11 rail ridership forecasts reflect an “artificial” limit on the numbers of short passenger 
trips that are forecast by SERPM 6.6B3.  The actual forecast rail ridership for Options 11A and 11B would 
be higher without this restriction.  This issue related to the forecast tool is likely to be addressed in Phase 
3 of the overall SFECCTA development project.    
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Table 6.4 

Option 11A: Ridership Forecast Summary 
 

Psgrs. Psgr. Miles 
Avg. 
Miles 

Psgr. 
Hours 

Avg. 
Mins. 

Premium Fare 59,125 1,180,087 19 32,401  33 

Peak 26,016 707,430 27 18,039 42 

Off-Peak 33,109 472,657 14 14,362 26 

 
Table 6.5 

Series 11A: Premium Fare Ridership Forecast Summary 
Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 3,848 7,998 11,846 2,926 6,729 9,654 6,774 14,727 21,501

Passenger Miles 86,245 110,415 196,660 84,426 122,364 206,790 170,671 232,780 403,450

Passenger Hours 2,444 3,385 5,829 2,423 3,704 6,127 4,868 7,089 11,956

Average Trip Length (Miles) 22.4 13.8 16.6 28.9 18.2 21.4 25.2 15.8 18.8

Average Trip Duration (Minutes) 38 25 30 50 33 38 43 29 33

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 7,646 7,504 15,150 6,574 6,689 13,263 14,220 14,193 28,413

Passenger Miles 209,104 96,439 305,543 214,510 100,126 314,636 423,614 196,565 620,179

Passenger Hours 4,909 2,948 7,857 5,036 2,969 8,006 9,945 5,918 15,863

Average Trip Length (Miles) 27.3 12.9 20.2 32.6 15.0 23.7 29.8 13.8 21.8

Average Trip Duration (Minutes) 39 24 31 46 27 36 42 25 33

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 813 440 1,253 630 373 1,003 1,443 813 2,256

Passenger Miles 19,856 4,844 24,700 16,192 3,545 19,736 36,047 8,389 44,436

Passenger Hours 522 152 674 423 110 534 946 262 1,208

Average Trip Length (Miles) 24.4 11.0 19.7 25.7 9.5 19.7 25.0 10.3 19.7

Average Trip Duration (Minutes) 39 21 32 40 18 32 39 19 32

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 2,114 1,856 3,970 1,465 1,520 2,985 3,579 3,376 6,955

Passenger Miles 44,851 20,879 65,730 32,246 14,045 46,292 77,097 34,924 112,022

Passenger Hours 1,337 653 1,990 944 441 1,384 2,280 1,094 3,374

Average Trip Length (Miles) 21.2 11.2 16.6 22.0 9.2 15.5 21.5 10.3 16.1

Average Trip Duration (Minutes) 38 21 30 39 17 28 38 19 29

FEC Local Summary Statistics

Flagler Flyer Summary 

Statistics

Airport Flyer Summary 

Statistics

Seaboard Summary Statistics

 
 
Approximately 48 percent of the total boardings are forecast to use the Flagler Flyer; 36 percent 
ride the FEC Local. Approximately 12 percent of the boardings are on the Airport Flyer. Only 4 
percent are forecast to use the Seaboard Flyer.  
 
The forecast all-day line loads for each of the four services are illustrated in Figure 6.2. The 
heaviest forecast ridership point on the Flagler Flyer is 12,726 passengers passing through 
Hollywood. The FEC Local exhibits less peaking in its line loads, although peaking is evident in 
Boca Raton and North Miami. Forecast ridership on the Airport Flyer peaks in Fort Lauderdale.  
Forecast loads on the Seaboard service are very low with slightly greater loads on the southern 
portion of the SFRC.  
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Figure 6.2  

Forecast Weekday Line Loads on 11A services 
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Operation of the integrated rail will require investments in infrastructure and rolling stock.  
Upgrades to the FEC’s railroad infrastructure shared by freight and passenger trains must 
include: 
 

• Triple track between Miami Government Center and Little River Connection 
• Triple track between Little River Connection and the New River 
• Double track on a high bridge crossing the New River (with a separate freight track on 

the existing drawbridge) 
• Triple track between New River Bridge and Sistrunk 
• Quadruple track between Sistrunk and Pompano Transfer to facilitate overtakes of local 

trains by express operations 
• Double track from Pompano Transfer to Indiantown Road 
• Double tracked revenue service connections between the FEC and SFRC at Northwood 

and Pompano 
• Double tracked non-revenue connection between FEC and SFRC along the existing 

Little River Branch to access storage and maintenance base in Hialeah.  
 
All track improvements would be bi-directional CTC (centralized traffic control) with FRA-
required PTC (positive train control) to allow for passenger operations. DMU stations would be 
configured with a car-platform interface that allows for true level boarding. Details concerning 
how that level boarding will be achieved are deferred to preliminary (or perhaps final) 
engineering.  
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Figure 6.3:  Forecast 11A Weekday Boardings by Service  
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Forecast boardings by service are illustrated in Figure 6.3. The forecast most active stations are Miami Government Center and Fort 
Lauderdale Government Center. Approximately 20 percent of all passenger boardings occur in Downtown Miami or Fort Lauderdale. All other 
trips are oriented toward less prominent trip attraction locations. The Flagler Flyer is clearly the most popular service for travel to the most 
popular destinations.  
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Figure 6.4:  Forecast 11A Weekday Boardings by Direction and Time-of-Day 
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Forecast boardings by time of day and direction are illustrated in Figure 6.4. Estimates of AM peak boardings are based on the SERPM 
forecast for peak ridership by direction – northbound and southbound.  The PM peak boardings are derived from the forecast AM peak 
alightings by direction.  Counting boardings for travel in both directions, the most popular stations as the origins of morning peak trips are 
Downtown Miami Fort Lauderdale Government Center and Pompano Transfer. The most popular morning peak destinations (as indicated by 
afternoon peak boardings) are also Downtown Miami, Fort Lauderdale Government Center and, Pompano Transfer.  Off peak boardings are 
forecast to be heaviest among the stations along the FEC corridor south of Pompano Transfer.
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The forecast cost of fixed infrastructure improvements alone, stations and facilities to operate 
the DMU regional rail is approximately $2.03 billion. The required rolling stock including a 15 
percent maintenance reserve includes 105 DMUs (for premium fare and patronage levels), 20 
locomotives and 40 coaches. It is presumed that existing Tri-Rail locomotives and coaches 
would be used to operate the Airport and Seaboard Flyer Services.  The cost for new DMUs and 
additional Push-Pull equipment is estimated to be between $439 million for a total capital cost of 
$2.47 billion.   
 
The forecast annual cost to operate the 11A service was based on a combination of local cost 
data including SFRTA service contracts and national averages. The total annual cost for 
operation is forecast to be $187.1 million including all operations on the SFRC. No-Build 
operations on the SFRC are estimated to cost $87.55 million annually in 2025.   
 
Option 11B: Integrated Rail-Push-Pull 
Option 11B offers the same service configuration as the DMU Integrated Rail but relies on 
locomotive hauled Push-Pull technology as used by the existing Tri-Rail service to operate all 
trains.  
 
As noted earlier, the Push-Pull option falls short of the DMU option on dimensions related to 
acceleration, braking and dwell times 
generally leading to reduced, overall service 
velocity and increased fleet requirements due 
to substantially longer trip times.  The option 
is primarily of interest due to concerns about 
the maturity of the DMU equipment market.  
(e.g. the Orlando SunRail project recently 
changed its plans from DMU to Push-Pull 
when its prospective vendor for DMU rolling 
stock exited the market.)     
 
Like the DMU service, Option 11B is 
comprised of four different services.  
 

• The FEC Local service makes all 44 
local stops between West Palm Beach 
45th Street and Miami Government 
Center along the FEC corridor.  

 
• Flagler Flyer service begins at Jupiter 

Indiantown Road, crosses to the 
SFRC corridor in West Palm Beach, 
then uses the Pompano Connection to 
rejoin the FEC and continue to Miami 
Government Center. In the peak, it 
runs express from Pompano Transfer 
to Miami Government Center, making 
27 total stops, while in the off-peak it 
serves all 41 local stations.  

 

Northlake Boulevard

13th Street
45th Street

West Palm Beach Gov’t Center

PGA Boulevard

Okeechobee Boulevard

Belvedere Road

Forest Hill Boulevard

Lake Lucerne

Lantana Road

Boynton Beach Boulevard

Woolbright Road (SE 15th)

Linton Boulevard

NW 51st Street

NW 20th Street

Palmetto Park Road

Hillsboro Boulevard

Sample Road

Atlantic Boulevard

Atlantic Ave

Pompano Transfer

Commercial Road
NE 38th Street

Sunrise
Sistrunk

NE 26th Street

Fort Lauderdale Gov’t Center
SE 17th Street
Fort Lauderdale Terminal
Dania Beach Boulevard
Sheridan Boulevard
Hollywood Boulevard
Pembroke Road
SE 5th Street
193 – 203 Street

163rd Street

125th Street

79th Street
54th Street
36th Street
NW 11th Street
Miami Gov’t Center

Lake Worth

Boynton Beach

Delray Beach

Boca Raton

Deerfield Beach

Pompano Beach

West Palm Beach

Fort Lauderdale

Fort Lauderdale Airport

Sheridan Street
Hollywood

Golden Glades

Opa-Locka

Metrorail Transfer

Miami Airport
Hialeah Market

Cypress Creek

Mangonia Park (Closed)

Indiantown Road
Toney Penna Drive

Northwoods 23-25 Street

Figure 6.5 
Option 11B Schematic 
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• The Seaboard Flyer runs from West Palm Beach 45th Street to Miami Airport via the 
SFRC corridor, making 19 total stops.  

 
• Airport Express service operates between Pompano Transfer and Miami Airport via the 

Pompano Connection, making 11 total stops. 
 

 
 
Option 11A uses DMU technology for the FEC Local and Flagler Flyer services while using 
Push-Pull technology for the Seaboard and Airport services. Alternative 11B uses Push-Pull 
equipment for all services.  Because of the stairs required to access the Push-Pull cars from the 
station platforms, station dwell times for all services are set to 60 seconds long, while in 11A the 
DMU dwell, with true level boarding, was set at 30 seconds. Push-Pull equipment operates with 
less favorable acceleration and deceleration rates, and increased braking distances. 
 
Owing to differences in the braking characteristics of DMU and Push-Pull equipment, the 
maximum allowable passenger speeds for 11A and 11B are different. For Option 11A, almost all 
service along the FEC was operated with DMU equipment and allowed to operate at maximum 
speeds of 80 mph along most of the route. Under 11B, using Push-Pull equipment, the FEC 
trains are operated at 80 mph where freight speed limits are currently set to 60 mph but limited 
to 60 mph where freight speed limits are currently 45 mph. This restriction allows the passenger 
trains to stop for obstructions at grade crossings in times and distances equivalent to the 
existing FEC freight trains. 
 

Table 6.7 
Running Time and Service Velocity Comparison 

Service 
Running Time 

(h:mm) 
Service Velocity 

(mph) 

 11A 11B 11A 11B 

FEC Local 2:06 2:28 33 28 

Flagler Flyer (Peak) 2:05 2:29 40 34 

Flagler Flyer (Off-peak) 2:26 2:49 35 30 

Seaboard Flyer 1:59 2:00 36 36 

Airport Express 1:09 1:09 31 31 

 

 
Table 6.6 

Service Description, Option 11B 

Service Description 

Headway 
(Peak/Off-

Peak) Stops Travel Time 

FEC Local 45
th
 Street to MGC 15/30 44 2:29 

Flagler Flyer Jupiter to MGC, via Northwood 
and Pompano Transfer 

15/30 27 (peak) 
41 (off-peak) 

2:29 (peak) 
2:49 (off-peak) 

Airport Flyer Pompano to MIA 15/30 11 1:09 
Seaboard Flyer 45th Street to MIA 60/120 19 2:00 
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The use of Push-Pull equipment adds 22 minutes (17 percent) to the running time of the FEC 
Local; 24 minutes (19 percent) to the Flagler Flyer Peak and 23 minutes (16 percent) to the 
Flagler Flyer Off-peak.  
 

Table 6.8 
Comparison of the Number of Peak Train Sets Required 

Service Peak Headway 11A11 Peak Train Sets 11B Peak Train Sets 

FEC Local 15 18 22 
Flagler Flyer (Peak) 15 18 22 
Seaboard Flyer 60 5 5 
Airport Express 15 12 12 

 
 
The longer running times add to the peak equipments necessary to sustain desired headways.  
The peak vehicle requirements for both the FEC Local and Flagler Flyer increase by 22 percent 
adding 8 train sets to the overall roster of equipment required to operate the service.    
 

 
Figure 6.6 

FEC Speed Profile 
FEC Corridor Speed Profile Comparison
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All service (except the Seaboard Flyer) operates through Pompano Transfer with scheduled 
interchanges between services as documented in Tables 6.2 and 6.3.   As with Option 11A, the 
interaction of services at Pompano Transfer is designed to provide convenient peak connection 
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between almost all services, especially transfers from Southbound Locals to Southbound 
Express trains and vice versa.  Interchanges between local trains and airport expresses are also 
carefully scheduled.  
 
The total forecast weekday ridership for the final Integrated Rail Push-Pull Option assuming a 
premium fare is 52,409 (compared with 59,125 for DMU service). The typical peak passenger 
trip distance remains at roughly 27 miles but is increased by four minutes to take approximately 
47 minutes. The typical off-peak passenger trip remains approximately 14 miles but now takes 
three minutes longer than with DMU service.  As with the DMU service, somewhat more than 40 
percent of all trips are made in the peak.  The peak loads continue to show a remarkably high 
degree of directional balance with 56 percent of the morning peak trips made southbound and 
the balance originating as northbound trips.   
 

Table 6.9 
Option 11B: Ridership Forecast Summary 

 
Psgrs. Psgr. Miles 

Avg. 
Miles 

Psgr. 
Hours 

Avg. 
Mins. 

Premium Fare 52,409 1,015,141 19 31,927 37 

Peak 22,804 609,844 27 17,856 47 
Off-Peak 29,605 405,298 14 14,072 29 

 
 

Table 6.10 
Option 11B: Premium Fare Ridership Forecast Summary  

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 3,121 6,816 9,939 2,162 5,656 7,819 5,283 12,472 17,755

Passenger Miles 68,363 89,900 158,263 61,532 95,298 156,830 129,895 185,198 315,093

Passenger Hours 2,247 3,235 5,482 2,057 3,387 5,443 4,304 6,622 10,926

Average Trip Length (Miles) 21.9 13.2 15.9 28.5 16.8 20.1 24.6 14.8 17.7

Average Trip Duration (Minutes) 43 28 33 57 36 42 49 32 37

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 6,296 6,655 12,951 5,350 5,920 11,270 11,646 12,575 24,221

Passenger Miles 169,713 85,289 255,002 173,187 85,424 258,611 342,900 170,713 513,613

Passenger Hours 4,778 2,994 7,773 4,864 2,917 7,781 9,642 5,911 15,553

Average Trip Length (Miles) 27.0 12.8 19.7 32.4 14.4 22.9 29.4 13.6 21.2

Average Trip Duration (Minutes) 46 27 36 55 30 41 50 28 39

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 941 479 1,420 780 405 1,185 1,721 884 2,605

Passenger Miles 23,704 5,522 29,226 21,030 4,048 25,078 44,734 9,570 54,304

Passenger Hours 626 172 798 546 125 671 1,172 297 1,469

Average Trip Length (Miles) 25.2 11.5 20.6 27.0 10.0 21.2 26.0 10.8 20.8

Average Trip Duration (Minutes) 40 22 34 42 19 34 41 20 34

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 2,461 2,032 4,493 1,693 1,642 3,335 4,154 3,674 7,828

Passenger Miles 54,173 23,728 77,901 38,142 16,090 54,232 92,315 39,818 132,133

Passenger Hours 1,619 741 2,360 1,118 501 1,619 2,737 1,242 3,979

Average Trip Length (Miles) 22.0 11.7 17.3 22.5 9.8 16.3 22.2 10.8 16.9

Average Trip Duration (Minutes) 39 22 32 40 18 29 40 20 30

FEC Local Summary Statistics

Flagler Flyer Summary 

Statistics

Airport Flyer Summary 

Statistics

Seaboard Summary Statistics
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Approximately 46 percent (48 percent DMU) of the total boardings are forecast to use the 
Flagler Flyer; 34 percent (36 percent DMU) ride the FEC Local.  Approximately 15 percent (12 
percent DMU) of the boardings are on the Airport Flyer.  Only 5 percent (4 percent DMU) are 
forecast to use the Seaboard Flyer.  
 
The forecast all day line loads for each of the four services are illustrated in Figure 6.5  The 
heaviest forecast ridership point on the Flagler Flyer is 9,777 passengers passing through 
Hollywood (down from 12,726 with the DMU operation)  The FEC Local line loads peak in Boca 
Raton and Miami at about 5,500 (down from approximately 7,000 with DMU operation).  
Forecast ridership on the Airport Flyer peaks in Fort Lauderdale at approximately 4,500 
(somewhat higher than when faster DMUs were used to operate the Flagler and FEC services).  
Forecast loads on the Seaboard service remain very low.  

 
Figure 6.7 

Forecast Weekday Line Loads on 11B Services 
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Operation of the integrated rail will require investments in infrastructure and rolling stock.  The 
required upgrades to the FEC’s railroad infrastructure shared by freight and passenger trains 
are presumed to be identical to the DMU option. All track improvements would be bi-directional 
CTC with FRA-required PTC to allow for passenger operations. All stations would be 
engineered to the car-platform interface standards currently employed for Tri-Rail service. 
Details concerning how that boarding profile would be allowed within the restrictions of the 
FTA’s ADA policies are deferred to preliminary (or perhaps final) engineering.
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Figure 6.8:  Forecast 11B Weekday Boardings by Service 
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Forecast boardings by service are illustrated in Figure 6.8. The most active forecast stations remain Miami Government Center and Fort 
Lauderdale; however, volumes are substantially reduced. Approximately 17 percent of all passenger boardings are in Downtown Miami or Fort 
Lauderdale (similar to the DMU option).  All other trips are oriented toward less prominent trip attraction locations.   The Flagler Flyer remains 
the most popular service for travel to the most popular destinations.  
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Figure 6.9:  Forecast 11B Weekday Boardings by Direction and Time-of-day 
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Forecast boardings by time of day and direction are illustrated in Figures 6.9. Estimates of AM peak boardings are based on the SERPM 
forecast for peak ridership by direction – northbound and southbound.  The PM peak boardings are derived from the forecast AM peak 
alightings by direction.  Counting boardings for travel in both directions, the most popular stations as the origins of morning peak trips remain 
Downtown Miami, Fort Lauderdale Government Center (FGC) and Pompano Transfer. 
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Figure 6.9 shows the most popular morning peak destinations (as indicated by afternoon peak 
boardings) are Downtown Miami, Downtown Fort Lauderdale and Cypress Creek (compared to 
Downtown Miami, Fort Lauderdale and Pompano Transfer for the 11A DMU option). The 
majority of the forecast travel to and from FEC stations south of Pompano Transfer is still 
forecast for the off-peak period. 
 
The final forecast cost of fixed 
infrastructure improvements alone, 
stations and facilities to operate the 
Integrated Rail Push-Pull is 
approximately $2.05 billion. The 
required rolling stock including a 15 
percent maintenance reserve 
includes 72 locomotives and 142 
coaches. It is presumed that 
existing Tri-Rail locomotives and 
coaches would used to operate the 
Airport and Seaboard Flyer 
Services. The cost for new 
locomotives and coaches is 
estimated to be $462 million for a 
total capital cost of $2.515 billion.   
 
The forecast annual cost to operate 
the 11B service was based on a 
combination of local cost data 
including SFRTA service contracts 
and national averages. The total 
annual cost for operation is forecast 
to be $193.5 million including all 
operations on the SFRC. No-Build 
operations on the SFRC are 
estimated to cost $87.5 million 
annually in 2025.   
 
Series 11: Bus Rapid Transit 
An alternative to developing a 
regional rail service integrated with 
Tri-Rail service is a standalone Bus 
Rapid Transit (BRT) service 
developed along an exclusive 
busway built on the FEC right-of-
way. BRT is a fixed guideway 
transit service that can be 
implemented in rail corridors 
provided there is sufficient right-of-
way available to construct a two 
lane roadway with stations/stops to 
service passengers. BRT offers 

West Palm Beach Gov’t Center

Hillsboro Blvd

Indiantown Road

Lake Worth
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West Palm Beach

Fort Lauderdale
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Opa-Locka

Metrorail Transfer

Miami Airport
Hialeah Market

Cypress Creek
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Figure 6.10 
Option 11BRT Schematic 
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route flexibility not easily available with rail modes but it does not generally offer the speed or 
ride quality available from rail.    
 
The BRT designed for consideration in the SFECCTA is operationally consistent with current 
operations of Miami’s South Miami-Dade Busway including 45 mph maximum speeds and a 15 
mph speed restriction at all grade crossings. South Miami-Dade Busway vehicles do not enjoy 
the same priority at grade crossings that can be offered by rail vehicles. The net effect of these 
constraints is that the BRT operates more slowly than the rail alternatives. 
 
The all-day, local service would operate as four interconnected routes using a two-lane, 
exclusive-use, bus roadway built beside the freight railway tracks. The corridor was broken into 
four routes to make the bus services more operationally tractable.  The individual routes would 
be coordinated to provide a five minute transfer between adjoining routes. The buses would 
serve passengers at on-line stations in similar locations to the proposed railway stations and 
offer connections to Tri-Rail services at select stations, supporting an integrated premium transit 
network in the region.  Traffic on general purpose lanes is not prohibitively slow or congested in 
the northernmost part of the study corridor on Route 1 between Jupiter and Downtown West 
Palm Beach.  Because of this, the buses would operate in mixed traffic on roadways closely 
paralleling the FEC (no exclusive busway would be built in this portion of the corridor).  Details 
on BRT routings are documented in Appendix 6A. 
 
In addition to the all day local services, two express BRT routes would be operated during the 
peak periods offering only limited-stop, bi-directional service between popular origins and 
destinations from Downtown Boca Raton to Downtown Miami. The express buses would 
operate within the exclusive bus roadway.   

1. Boca Raton-Miami Government Center Express: 
• Limited Boca Raton to Miami Government Center (MGC) via BRT lanes, 

with stops at 
1. Palmetto Park Rd, 
2. Hillsboro Blvd, 
3. Sample Blvd, 
4. Commercial Blvd, 
5. Sistrunk, and 
6. Fort Lauderdale Government Center /Broward Central Terminal 
7. Fort Lauderdale Airport/Griffin Rd, 
8. Sheridan St, 
9. Pembroke Rd, and 
10. Aventura Mall/193-203 St 
11. 163rd St, 
12. 79th St, and 
13. 11th St Station. 
 

2. Fort Lauderdale-Aventura Express: 
• Fort Lauderdale/Broward Tri-Rail to Fort Lauderdale Government Center 

(FGC) 
• Limited FGC to MGC via BRT lanes, with stops at 

Fort Lauderdale Airport/Griffin Rd, 
1. Sheridan St, 
2. Pembroke Rd, 
3. Aventura Mall/193-203 St, 
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4. 163rd St, 
5. 79th St, and 
6. 11th St Station 

 
Park and Ride passengers will be accommodated through parking lots at designated BRT stops 
and through connections to Tri-Rail stations along the route.   
 
Improvements to Tri-Rail service frequency are also included in the Series 11 BRT. Tri-Rail’s 
peak headways will be reduced from 20 to 15 minutes. 
 

 Table 6.11 
Service Description, Option 11 BRT 
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1 Jupiter Indiantown Road 
West Palm Beach & 
West Palm Beach Tri-Rail 
Sta. 

10 16.8 0:51 20 15/3030 

2 
West Palm Beach Tri-Rail Sta. & 
West Palm Beach Government 
Center 

Hillsboro Blvd &  
Deerfield Beach Tri-Rail Sta. 

19 29.8 1:28 20 15/30 

3 
Boca Raton Tri-Rail Sta. & 
Boca NW 51 St (Yamato Rd) 

Fort Lauderdale Gov. Center 
& Fort Lauderdale Tri-Rail 
Sta.  

14 23.4 1:11 20 15/30 

4 
Fort Lauderdale Tri-Rail &  
Fort Lauderdale Government Center 

Miami Government Center 19 27.8 1:22 20 15/30 

5 Boca Palmetto Park Road Miami Government Center 14 41.0 1:53 22 15/none 

6 
Fort Lauderdale Tri-Rail &  
Fort Lauderdale Government Center 

Miami Government Center 10 26.5 1:15 21 15/none 

 
Total Jupiter to Downtown Miami via Local BRT Routes 50 82.8 4:16

11
 19 

 

 
All busway service would be operated with 60-foot, articulated, low floor, transit coaches 
providing seating capacity for 57 passengers. Since the busway would be considered a 
premium transit service, the fleet was sized to afford all peak passengers a seat for their ride.  
 

Table 6.12 
Series 11 BRT: Ridership Forecast Summary 

Premium Fare Psgrs. Psgr. Miles 
Avg. 
Miles 

Psgr. 
Hours 

Avg. 
Mins. 

Peak 16,585 159,563 9.6 7,232 26 

Off-Peak 3,694 57,950 15.7 2,755 45 

 
The total forecast weekday boarding on the BRT is 20,279, assuming use of premium fares. 
Some of the boardings do not represent unique trips as passenger transfer from one BRT route 
to another at key transfer locations will certainly occur for through trips.   

                                                 
11

 Including a 5 minute allowance for transfers between services at each interchange station:  WPB 
Government Center, Boca Raton Palmetto Park Road, and Fort Lauderdale Government Center  
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Unlike the rail options, BRT passengers are forecast to make longer trips during the off-peak 
than during the peak. For BRT, the typical peak passenger trip distance is almost 10 miles, 
taking approximately 26 minutes. The typical off-peak passenger trip is longer, approximately 16 
miles, taking 45 minutes. More than 80 percent of all trips are made in the peak, in contrast to 
the rail options where only 40 percent of travel is made in the peak. Compared with the rail 
options, the balance of the peak loads is reversed with slightly less than 50 percent of the 
morning peak trips made southbound. More than half of all trips are forecast to originate in the 
south, satisfying northbound trip requirements.   

 
Table 6.13 

Series 11 BRT Premium Fare Ridership Forecast Summary 
Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 241 73 314 789 309 1,098 1,030 382 1,412

Passenger Miles 1,774 579 2,353 6,137 2,343 8,480 7,911 2,922 10,833

Passenger Hours 86 27 113 317 116 433 403 143 546

Average Trip Length (Miles) 7.4 7.9 7.5 7.8 7.6 7.7 7.7 7.6 7.7

Average Trip Duration (Minutes) 21 22 22 24 23 24 23 22 23

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 722 100 822 1,384 158 1,542 2,106 258 2,364

Passenger Miles 5,633 672 6,305 11,253 1,408 12,661 16,886 2,080 18,966

Passenger Hours 267 33 300 561 67 628 828 100 928

Average Trip Length (Miles) 7.8 6.7 7.7 8.1 8.9 8.2 8.0 8.1 8.0

Average Trip Duration (Minutes) 22 20 22 24 25 24 24 23 24

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 323 112 435 815 371 1,186 1,138 483 1,621

Passenger Miles 1,918 690 2,608 7,243 5,159 12,402 9,161 5,849 15,010

Passenger Hours 94 34 128 353 250 603 447 284 731

Average Trip Length (Miles) 5.9 6.2 6.0 8.9 13.9 10.5 8.1 12.1 9.3

Average Trip Duration (Minutes) 17 18 18 26 40 31 24 35 27

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 672 631 1,303 700 1,940 2,640 1,372 2,571 3,943

Passenger Miles 5,535 9,511 15,046 7,432 37,588 45,020 12,967 47,099 60,066

Passenger Hours 253 444 697 347 1,784 2,131 600 2,228 2,828

Average Trip Length (Miles) 8.2 15.1 11.5 10.6 19.4 17.1 9.5 18.3 15.2

Average Trip Duration (Minutes) 23 42 32 30 55 48 26 52 43

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 3,215 0 3,215 2,599 0 2,599 5,814 0 5,814

Passenger Miles 28,110 0 28,110 33,406 0 33,406 61,516 0 61,516

Passenger Hours 1,223 0 1,223 1,495 0 1,495 2,718 0 2,718

Average Trip Length (Miles) 8.7 8.7 12.9 12.9 10.6 10.6

Average Trip Duration (Minutes) 23 23 35 35 28 28

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 2,974 0 2,974 2,151 0 2,151 5,125 0 5,125

Passenger Miles 25,424 0 25,424 25,698 0 25,698 51,122 0 51,122

Passenger Hours 1,098 0 1,098 1,138 0 1,138 2,236 0 2,236

Average Trip Length (Miles) 8.5 8.5 11.9 11.9 10.0 10.0

Average Trip Duration (Minutes) 22 22 32 32 26 26

Jupiter to West Palm

West Palm to Boca

Fort Lauderdale to Miami

Boca to Fort Lauderdale

Boca to MGC Exp

Fort Lauderdale to MGC Exp
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Ridership on the express services account for 54 percent of all day BRT boardings with the 
Boca Raton to Miami express attracting slightly more passengers than the Fort Lauderdale to 
Miami Government Center service. Approximately 20 percent of the total boardings are forecast 
to use the Fort Lauderdale to Miami local service; approximately 15 percent ride between Fort 
Lauderdale and Boca Raton. Almost 20 percent of the boardings are between Boca Raton and 
West Palm Beach. Less than nine percent are forecast to use the service north of West Palm 
Beach Government Center.  
 
The forecast, all-day, line loads for each of the four services are illustrated in Figure 6.11. The 
heaviest forecast ridership point on the BRT network is passengers travelling through Miami on 
the express services, Routes Five and Six. The peak, daily line load for each of the express 
services is approximately 3,400 passengers approaching Downtown Miami. North of Fort 
Lauderdale, the forecast demand for service drops sharply with the peak line load between Fort 
Lauderdale and West Palm Beach ranging between 900 and 1,200.   
 

Figure 6.11 
Forecast Weekday Line Loads on 11BRT Services 
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Figure 6.12:  Forecast 11BRT Weekday Boardings by Service 
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Forecast boardings by service are illustrated in Figure 6.12. The most active, forecast stations serve Miami Government Center, Fort 
Lauderdale and North Miami. Approximately 25 percent of all passenger boardings occur in Downtown Miami. Stops serving Downtown Fort 
Lauderdale, 163rd street in North Miami Beach and 79th street in North Miami each receive approximately 10 percent of all daily boardings. All 
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other trips are oriented toward less prominent trip attraction locations. The express routes are clearly the most popular service for travel to the 
most popular destinations.  

Figure 6.13: Forecast 11BRT LOCAL Weekday Boardings by Direction and Time-of-day 
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Forecast boardings by time-of-day and direction are illustrated in Figures 6.13 and 6.14 for Local and Express BRT routes, respectively.  In 
terms of the local routes, the most popular stations are Fort Lauderdale and Miami Government Center, both of which serve mainly off-peak 
passengers.  The most popular origins of morning peak trips are Hillsboro Blvd in Deerfield Beach (Northbound) and the West Palm Beach 
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Tri-Rail station. The most popular morning peak destinations (as indicated by afternoon peak boardings) are West Palm Beach Government 
Center and Palmetto Park Rd in Downtown Boca Raton.   

 
 Figure 6.14:  Forecast 11BRT EXPRESS  Weekday Boardings by Direction and Time-of-day 
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For the Express BRT routes, which operate during peak periods only, the most popular stations as the origins of morning peak trips are 
Downtown Miami (northbound) and 163rd street in North Miami Beach and 79th street in North Miami. The most popular morning peak 
destinations (as indicated by afternoon peak boardings) are Downtown Miami and Downtown Fort Lauderdale.   
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The final forecast cost of infrastructure improvements alone, stations and facilities to operate the 
BRT is approximately $2.27 billion.  The required rolling stock including a 15 percent 
maintenance reserve includes 123 buses and 7 locomotives.  The cost for vehicles is estimated 
to be $124 million for a total capital cost of $2.39 billion.   
 
The forecast annual cost to operate the BRT service was based on a local cost data as reported 
to the FTA in the National Transit Database program as well as Tri-Rail reported costs. The total 
annual cost for operation is forecast to be $144.0 million including all operations on the SFRC.  
No-Build operations on the SFRC are estimated to cost $87.5 million annually in 2025.   
 
Series 11: Transportation Systems 
Management Alternative  
After extensive discussion, 
consultation, and research with 
stakeholders, the project team 
recommends a comprehensive 
SFECCTA Transportation System 
Management (TSM) alternative 
encompassing two elements:   

• Element # 1: Tri-Rail Service 
Enhancements 

• Element # 2: A “Rapid Bus” 
operating in the corridor parallel 
to the FEC including 

o Local Routes and 

o Express Routes 

 
The TSM alternative is specifically 
designed to offer transit service that is 
comparable to the services deemed 
appropriate for rail and BRT build 
options without a major capital 
investment in transit infrastructure.  
The centerpiece of the SFECCTA TSM 
is the Rapid Bus service operating on 
arterial roadways parallel to the FEC 
Railway. It is less ambitious than the 
series 9 TSM which proved unworkable 
within the context of FTA project 
evaluation criteria.  This TSM serves 
the same station areas with a very 
similar mix of express and local 
services at headways similar to the rail 
and BRT build alternatives.  
 
The Tri-Rail service enhancement 
included in the TSM is a reduction of 
the peak headway to 15 minutes from 
20 minutes in the No-build. 
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Figure 6.15 
Option 11TSM Schematic 
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Running parallel to the FEC Railway, the TSM Rapid Bus service would travel from Jupiter 
Indiantown Road to Miami Government Center, stopping at 50 designated key locations parallel 
to and consistent with the possible stops under consideration along the FEC.  Connections 
would also be offered at four Tri-Rail stations allowing for integration of the premium transit 
services in the region.  
 
In order to make the Rapid Bus service more operationally tractable, it is broken down into five 
separate bus routes that end-to-end serve the entire length of the corridor. The individual routes 
would be coordinated to provide a 5 minute transfer between adjoining routes. The five routes 
will be as shown in Table 6.14. 
  

 
Table 6.14 

Service Description: Series 9 TSM Rapid Bus 
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1 Jupiter Indiantown Road West Palm Beach Gov. Center & 
West Palm Beach Tri-Rail Sta. 

10 16.8 0:46 22 15/30 

2 
West Palm Beach Tri-Rail Station &  
West Palm Beach Government Center  

Hillsboro Blvd & 
Deerfield Beach Tri-Rail Station 

19 29.8 1:36 19 5/15 

3 
Boca Raton Tri-Rail & 
Boca Raton – Palmetto Park Rd 

Fort Lauderdale Gov. Center & 
Fort Lauderdale/Broward Tri-Rail 

14 23.4 1:24 17 5/15 

4 
Fort Lauderdale/Broward Tri-Rail Sta. 
& Fort Lauderdale Government Center 

Aventura-193rd-203rd 10 14.2 1:01 1414 5/15 

5 Aventura – 193rd-203rd Street Miami Government Ctr 10 13.6 0:57 14 5/15 

 
 
The buses would operate mainly on major roads in mixed traffic with no signal priority or 
preemption; these major roads run closely parallel to the Florida East Coast Railway: 

1. Dixie Highway 

2. Federal Highway 

3. Andrews Ave  
4. Biscayne Blvd 

5. 2nd Ave in Miami 
 

The Rapid Bus would also operate on stretches of lower capacity roadways where those 
roadways allow the bus to operate closer to the FEC Railway.  A more detailed description of 
the Rapid Bus routing is included in Appendix 6B. 
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Three peak-only express routes would be operated on top of the local Rapid Bus routes during 
peak periods only. The three express routes would operate as follows, with express sections 
using I-95 for quick access to destinations. 

1. Boca Raton-Fort Lauderdale Express: 
• Limited Boca Raton to Fort Lauderdale Government Center (FGC) via rapid bus 

routing, with stops at 
1. Palmetto Park Rd, 
2. Hillsboro Blvd, 
3. Sample Blvd, 
4. Commercial Blvd, and 
5. Sistrunk. 

• Express FGC to Miami Government Center (MGC) via I-95, stopping at Fort 
Lauderdale Tri-Rail Station. 

 
2. Fort Lauderdale-Aventura Express: 

• Limited FGC to Aventura via rapid bus routing, with stops at 
1. Fort Lauderdale Airport/Griffin Rd, 
2. Sheridan St, 
3. Pembroke Rd, and 
4. Aventura Mall/193-203 St. 

• Express Aventura to MGC via I-95, no stops en-route. 
 

3. North Miami Express: 
• Limited Aventura to MGC via rapid bus routing, with stops at 

1. Aventura Mall/193-203 St, 
2. 163rd St, 
3. 79th St, 
4. 11th St Station, and 
5. MGC. 

 
A zonal fare system would be employed as documented in Table 6.15. 
 

Table 6.15 
“Rapid Bus” Fare Zone Boundaries  

Zone Northern Boundary Southern Boundary 

 Station Station 

1 Jupiter-Indiantown Road Lake Park-Park Ave 

2 Riviera Beach-Blue Heron Blvd West Palm Beach-Forest Hills Blvd 

3 Lake Worth-10th Ave N Gulfstream-Gulfstream Blvd 

4 Delray Beach-Atlantic Ave Deerfield Beach-SW 10th Street 

5 Pompano-E Sample Rd Ft. Lauderdale-SE 17th St 

6 Ft. Lauderdale-SW 24th St Aventura-NE 185th St 

7 North Miami Beach-163rd St Miami Government Center 

 
The estimated Rapid Bus running times and methodology are detailed in Appendix 6C. 
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Park-and-Ride passengers will be accommodated through parking lots at designated Rapid Bus 
stops and through connections to Tri-Rail stations along the Route. Park-and-Ride lots will be 
provided at the following nine Rapid Bus stops. 

Hillsboro Boulevard 
Sample Road  
Commercial Boulevard 
Sistrunk 
Sheridan Street 
Pembroke Road 
163rd Street  
79th Street,  
11th Street 
 

Like the BRT, all Rapid Bus service would be operated with 60-foot, articulated, low floor, transit 
coaches providing seating capacity for 57 passengers. Since the rapid bus would be considered 
a premium transit service, the fleet was sized to afford all peak passengers a seat for their ride.  
 

Table 6.16 
Series 11 TSM: Ridership Forecast Summary 

Premium Fare Psgrs. Psgr. Miles 
Avg. 
Miles 

Psgr. 
Hours 

Avg. 
Mins. 

Peak 9,420 132,781 14 4,902 31 

Off-Peak 1,224 10,254 8 546 27 

 
With premium fares, 10,644 total weekday boardings are forecast on the TSM bus routes.   
Some of these boardings do not represent unique trips since passenger transfer from one TSM 
route to another at key transfer locations will certainly occur for through trips.  No estimate of the 
volume of transfers is available.    
 

For TSM bus routes, the typical peak passenger trip distance is almost 14 miles, taking 
approximately 31 minutes. The typical off-peak passenger trip is shorter, approximately 8 miles, 
taking 27 minutes. More than 80 percent of all trips are made in the peak, in contrast to the rail 
options where only 40 percent of travel is made in the peak. Compared with the rail options, the 
balance of the peak loads is reversed12 with slightly less than 40 percent of the morning peak 
trips made southbound. More than 60 percent of all trips are forecast to originate in the south, 
satisfying northbound trip requirements.   

                                                 
12

 See pages 112 and 120.  
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Table 6.17  

Series 11 TSM Rapid Bus: Ridership Forecast 
Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 253 75 328 896 380 1,276 1,149 455 1,604

Passenger Miles 1,855 596 2,451 7,191 3,002 10,193 9,046 3,598 12,644

Passenger Hours 90 28 118 325 131 456 415 159 574

Average Trip Length (Miles) 7.3 7.9 7.5 8.0 7.9 8.0 7.9 7.9 7.9

Average Trip Duration (Minutes) 21 22 22 22 21 21 22 21 21

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 513 87 600 1,411 114 1,525 1,924 201 2,125

Passenger Miles 3,457 265 3,722 12,238 917 13,155 15,695 1,182 16,877

Passenger Hours 188 15 203 632 46 678 820 61 881

Average Trip Length (Miles) 6.7 3.0 6.2 8.7 8.0 8.6 8.2 5.9 7.9

Average Trip Duration (Minutes) 22 10 20 27 24 27 26 18 25

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 313 114 427 681 266 947 994 380 1,374

Passenger Miles 1,731 615 2,346 5,630 2,907 8,537 7,361 3,522 10,883

Passenger Hours 82 29 111 288 154 442 370 183 553

Average Trip Length (Miles) 5.5 5.4 5.5 8.3 10.9 9.0 7.4 9.3 7.9

Average Trip Duration (Minutes) 16 15 16 25 35 28 22 29 24

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 175 101 276 143 87 230 318 188 506

Passenger Miles 1,257 1,054 2,311 925 899 1,824 2,182 1,953 4,135

Passenger Hours 84 71 155 67 71 138 151 142 293

Average Trip Length (Miles) 7.2 10.4 8.4 6.5 10.3 7.9 6.9 10.4 8.2

Average Trip Duration (Minutes) 29 42 34 28 49 36 28 45 35

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 309 0 309 10 0 10 319 0 319

Passenger Miles 2,397 0 2,397 59 0 59 2,456 0 2,456

Passenger Hours 172 0 172 3 0 3 175 0 175

Average Trip Length (Miles) 7.8 0.0 7.8 5.9 0.0 5.9 7.7 0.0 7.7

Average Trip Duration (Minutes) 33 0 33 18 0 18 33 0 33

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 505 0 505 1,993 0 1,993 2,498 0 2,498

Passenger Miles 13,512 0 13,512 53,745 0 53,745 67,257 0 67,257

Passenger Hours 332 0 332 1,470 0 1,470 1,802 0 1,802

Average Trip Length (Miles) 26.8 26.8 27.0 27.0 26.9 26.9

Average Trip Duration (Minutes) 39 39 44 44 43 43

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 965 0 965 658 0 658 1,623 0 1,623

Passenger Miles 15,629 0 15,629 9,438 0 9,438 25,067 0 25,067

Passenger Hours 532 0 532 361 0 361 893 0 893

Average Trip Length (Miles) 16.2 16.2 14.3 14.3 15.4 15.4

Average Trip Duration (Minutes) 33 33 33 33 33 33

Southbound Northbound Combined Directions

Peak Off Peak All Day Peak Off Peak All Day Peak Off Peak All Day

Passengers 566 0 566 29 0 29 595 0 595

Passenger Miles 3,468 0 3,468 247 0 247 3,715 0 3,715

Passenger Hours 262 0 262 14 0 14 276 0 276

Average Trip Length (Miles) 6.1 6.1 8.5 8.5 6.2 6.2

Average Trip Duration (Minutes) 28 28 29 29 28 28

Fort Lauderdale to Aventura to 

MGC Exp

North Miami to MGC Exp

Jupiter to West Palm Beach

West Palm Beach to Boca Raton

Boca Raton to Fort Lauderdale

Fort Lauderdale to Aventura

Aventura to Miami

Boca to Fort Lauderdale to MGC 

Exp
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Peak passenger flows are less balanced for the TSM than for the Integrated Rail and BRT 
options.  The TSM alternative was forecast to have approximately 60 percent of peak trips 
originating in the south, satisfying northbound trip needs.   
 
Compared with the BRT and rail options, the load profiles of the rapid bus service are relatively 
flat with ridership on the local routes peaking in Riviera Beach and Boca Raton as opposed to 
locations further south for the options involving dedicated right-of-ways. Less than 15 percent of 
local service boardings occur on the routes serving Fort Lauderdale and Miami which receive 
the least forecast boardings of all the TSM routes. Across all routes, the most popular service is 
the Express between Boca Raton, Fort Lauderdale and Miami receiving almost 25 percent of all 
daily boardings. The local routes serving Palm Beach and Boca Raton and the Express from 
Fort Lauderdale to Aventura and Miami Government Center each receive around 15 percent of 
all daily boardings. The Express route between North Miami and MGC, which operates entirely 
on local arterials, receives 6 percent of total daily boardings. 
 
The forecast, all-day, line loads for each of the four services are illustrated in Figure 6.16. The 
heaviest forecast ridership point on the Rapid Bus network approaches 2,500 passengers 
travelling through southern Broward County and North Miami on Express Route 6. In contrast to 
the rail and bus rapid transit options, the forecast demand for local service increases north of 
Fort Lauderdale. The Rapid Bus forecasts are obviously influenced by the anticipated speed of 
the service in mixed traffic. Compared with the BRT and rail options, the Rapid Bus is much 
slower south of Pompano and attracts a lower share of a larger travel market in this southern 
segment.   

 
Figure 6.16 

Forecast Weekday Line Loads on 11TSM Services 

0

500

1000

1500

2000

2500

3000

3500

4000

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Forecast Weekday Line Loads
Option 11TSM
Premium Fare

11 TSM Route 1

11 TSM Route 2

11 TSM Route 3

11 TSM Route 4

11 TSM Route 5

11 TSM Route 6

11 TSM Route 7

11 TSM Route 8

WPB BOCA HLYFTL

 



Task 3.3.7.2. Detailed Definition of Alternatives Technical Memorandum 

 
South Florida East Coast Corridor Transit Analysis Study   
Alternatives Analysis:  October 14, 2010  (Revised December 3, 2010) 

 

 

          

 

137 

 
Figure 6.17 

Forecast 11TSM Weekday Boardings by Service 
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Forecast boardings by service are illustrated in Figure 6.17.  The forecast passenger activity tends to be most intense at transfer stations such 
as Aventura, Fort Lauderdale, Boca Raton and West Palm Beach.   
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Forecast boardings by time-of-day and direction are illustrated in Figures 6.18 and 6.19.  Figure 6.18 shows boardings on local routes while 
Figure 6.19 illustrates Express route boardings.  
 
The transfer and Tri-Rail stations at West Palm and Boca Raton are forecast to be the busiest locations for local routes, attracting mainly peak 
period trips.  Peak trips account for the overwhelming majority of Rapid Bus travel, making up approximately 90 percent of all day boardings. 
 
Practically all travelers boarding the Local route at Miami Government Center travel northbound in the afternoon peak.   

 
Figure 6.18 

Forecast 11TSM LOCAL Weekday Boardings by Direction and Time-of-Day 
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The three most popular stations on the express routes serve Downtown Miami, Downtown Fort Lauderdale and Aventura.  The majority of 
passengers boardings south of Fort Lauderdale are satisfying southbound trip needs.  The stations at Aventura Mall and MGC are the only 
attractors of substantial numbers of trips on the Express routes south of Fort Lauderdale.  Boca Raton and Fort Lauderdale were also forecast 
to be popular destinations, as indicated by afternoon peak trips.  Downtown Miami is the predominant origin for northbound trips on the 
express routes, being the only station with more than 56 daily passenger boardings. 
 

Figure 6.19:  Forecast 11TSM EXPRESS Weekday Boardings by Direction and Time-of-Day 
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The final forecast cost of fixed infrastructure improvements alone, including facilities to operate 
the TSM, is approximately $128.2 million.  The cost for new vehicles, including a 15 percent 
maintenance reserve, is estimated to be $91.4 million for a total capital cost of $219.6 million. 
 
The final forecast annual cost to operate the TSM program service is based on a combination of 
budgeted costs and local costs as reported to the FTA in the National Transit Database 
program. The total annual cost for operation is forecast to be $134.8 million including all 
operations on the SFRC.  No-Build operations on the SFRC are estimated to cost $87.55 million 
annually in 2025.   
 
Comparing and Evaluating the Series 11 Alternatives 
Using data on ridership, service levels, costs and revenues, it is possible to compare and 
evaluate the various alternatives on economic and performance characteristics.  Table 6.18 
summarizes key parameters for the purposes of comparison.   
 
Typical weekday boardings – The Integrated Rail DMU service is forecast to serve the most 
passengers on a typical weekday.  The BRT option’s ridership including SFRC rail ridership 
carries a similar number of passengers to the Push-Pull Rail option.  The TSM, including SFRC 
service and improvements and the Rapid Bus, is expected to handle somewhat lighter 
passenger volumes.  
 
Typical weekday passenger miles – Owing to longer passenger trip lengths on the Integrated 
Rail options, the DMU carries the most passenger miles.  The BRT and Rapid Bus (even 
including SFRC rail service) are forecast to carry somewhat fewer passenger miles of travel. 
 
Estimated annual operating cost – The range of operating costs for the various services is not 
especially great with the Integrated Rail DMU service at $205 million and the BRT at $143 
million.   
 
Estimated capital costs – All of the build options are forecast to cost between $2.4 billion and 
$2.5 billion for infrastructure and vehicles.  The TSM option’s capital cost would be 
approximately $220 million.   
 
Passenger Revenue – Rough estimates of passenger revenue were derived from the 2008 
SFRTA fare structure (in effect when the model was calibrated) and local bus fares.  Historic 
fares for Tri-Rail service have been very low compared with other services leading to relatively 
low revenue forecasts for all services, ranging between $23 million for the Integrated Rail DMU 
service to $16 million for the mix of TSM services.   
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Table 6.18 

Series 11 Forecast Ridership, Revenue Miles, Costs and Revenue 

 
Typical 

Weekday 
Boardings 
(includes 
Tri-Rail) 

Typical 
Weekday 

Passenger 
Miles 

Scheduled 
Weekday 
Revenue 

Consist 
Miles 

Scheduled 
Weekday 

Passenger 
Vehicle 

Miles 

Estimated 
Annual 

Operating 
Cost 

Estimated 
Capital 

Cost 

Estimated 
Annual 

Passenger 
Revenue 

Integrated Rail DMU  59,125 1,180,087 19,002 46,059 $187.1 $2,468 $23.0 

Integrated Rail Push-Pull 52,409 1,015,141 19,006 38,012 $193.5 $2,515 $19.8 

Bus Rapid Transit
13

 49,948 930,849 29,349 36,346 $144.0 $2,389 $18.2 
Transport Sys Mgt

14
 39,255 818,144 22,554 29,550 $134.8 $220 $16.0 

 
Using this basic data, it is possible to consider the financial feasibility of the Series 11 for the 
SFECCTA by comparing forecast capital and operating costs with peer systems and 
comparable projects.  Information concerning estimated capital costs and forecast ridership for 
New Starts projects was found in the FTA’s “Annual Report on Funding Recommendations” for 
fiscal years 2005 through 2010.  Economic information for these projects was then compared 
with similar information relating to costs and ridership for the Series 11 Alternatives.  Measures 
relating to the efficiency of on-going operating and maintenance (O&M) costs were then 
evaluated for each Series 11 alternative and compared with the commuter rail industry average.  
 
Peer Projects - The array of commuter rail projects that the FTA is funding or considered 
funding has expanded in the last few years to include 
 

• New Jersey Transit’s “Trans Hudson Express” project, an 8.1 mile system providing 
expanded capacity for commuter rail travel to Midtown Manhattan. It was forecast to 
serve 254,200 weekday boardings, of which 24,800 passengers would have been new 
transit riders.  The overall project was expected to cost $7,263.47 million.  The federal 
share of the necessary funding is 41 percent.  The project was in final design and its 
status in the FTA funding cycle was “recommended for approval”.  
 

• Denver’s East Corridor is a 22.8 mile line linking downtown with the airport forecast to 
carry 43,400 weekday boardings, of which 11,450 passengers will be new transit riders.  
The overall project is expected to cost $1,765.1 million.  The federal share of the 
necessary funding is 48 percent.  The project is currently in preliminary engineering and 
its status in the FTA funding cycle is “recommended for approval”.  

 
• Oceanside, California’s Sprinter line is a 22-mile service using an existing freight rail 

corridor to the coastal city of Oceanside through the cities of Vista and San Marcos, and 
unincorporated portions of San Diego County to serve Escondido.  In 2020, the project is 
expected to serve 19,000 daily riders.  No information on the expected number of new 
transit riders is readily available. The total project cost in 2003 was forecast at $351.52 
million.  43 percent of the total funding was covered with FTA New Starts funds.   

 

                                                 
13

 Includes Tri-Rail ridership and operating costs 
14

 Includes Tri-Rail ridership and operating costs 
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• Denver’s Gold Line is a 10.8 mile line to downtown from the west forecast to carry 
14,000 weekday boardings, of which 3,000 passengers will be new transit riders.  The 
overall project is expected to cost $715.53 million.  The federal share of the necessary 
funding is 25 percent.  The project is currently in preliminary engineering and its status in 
the FTA funding cycle is “recommended for approval”. 

 
• Salt Lake’s Front Runner Commuter Rail operates a new 43-mile service. The 2025 

ridership is forecast at 11,800 weekday boardings of which 6,100 will be new riders.   
The forecast capital cost in 2005 was $611.7 million with an 80 percent federal share.  

 
• Orlando’s Central Florida Commuter Rail Transit (SunRail) is a 31-mile line forecast to 

carry 7,400 weekday boardings, of which 3,700 will be new transit riders.  The overall 
project is expected to cost $416.7 million.  The federal share of the necessary funding is 
50 percent.  The project is currently in final design and its status in the FTA funding cycle 
is “recommended for approval”.  

 
• Minneapolis’ Northstar Corridor Rail is a 40.1 mile line forecast to carry 5,600 weekday 

passengers in 2025 of which 1,300 would be new riders.  The overall project cost 
approximately $317.8 million.  The federal share of the necessary funding was 50 
percent.  A Full Funding Grant Agreement (FFGA) was executed in 2007 and revenue 
operations began in November 2009 

 
• Portland’s West Side Express operates over 14.7 miles of a freight rail line linking 

Wilsonville with Beaverton.  The 2020 ridership is forecast to 3,000 average weekday 
boardings of which 1,900 are forecast to be new transit trips.  The 2005 forecast project 
cost was $117.3 million of which the federal share is 50 percent.  

 
While similar comparisons had been offered earlier in the SFECCTA study, this technical 
memorandum presents new, more detailed information than had been available and presented 
earlier. 
 

Table 6.19 
FTA New Start Commuter Rail Investments 

Forecast Capital Cost and 
Ridership 
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NJ Trans Hudson Express $7,264 254,200 24,800 $29 $293 

SFEC DMU (Premium Fare) $2,468 59,125 30,075 $42 $82 

SFEC Push-Pull (Premium Fare) $2,515 52,409 20,898 $48 $108 

Denver East Line $1,765 43,400 11,450 $41 $154 

Oceanside Sprinter $352 19,000 NA $19 NA 

Denver Gold Line $716 14,000 3,000 $51 $239 

Salt Lake Front Runner $612 11,800 6,100 $52 $100 

Orlando Sun Rail $417 7,400 3,700 $56 $113 

Minneapolis North Star $317 5,900 1,300 $57 $244 

Portland West Side Express $117 3,000 1,900 $39 $62 
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Figure 6.20 
Capital Cost per NEW Weekday Boarding in Thousands 

The number of forecast new transit riders for the Series 11 Rail Options were estimated based 
on outputs from the regional travel demand forecasting model.  New transit boardings for Option 
11 Integrated Rail services were assumed to be the total weekday boardings on the new rail 
services minus forecast No-Build weekday boardings on Tri-Rail and competing changes in 
ridership on parallel bus routes15.   
 
The bus-oriented Series 11 SFECCTA study options, TSM and BRT, are not included in Figures 
6.20 and 6.21 which deal with commuter rail type services.  While, the TSM option achieves 
lower capital costs per rider than either 11A or 11B, the BRT option is expected to have slightly 
higher capital cost per rider than either rail option.  The Series 11 BRT option was estimated to 
require capital costs in the range of $114,000 for each NEW transit boarding.  The Series 11 
TSM option was estimated to require capital costs in the range of $22,000 for each NEW transit 
boarding.   

 
Figure 6.20 compares the 
rail Series 11 Options with 
several projects recently 
funded or recommended for 
funding by the FTA.  For 
each of these projects, the 
FTA reported forecast 
volumes of new transit 
riders.  In terms of capital 
cost per new weekday 
passenger, the SFECCTA 
study proposals are forecast 
to accomplish capital cost 
effectiveness that is equal or 
superior to most other 
funded projects.   
 

                                                 
15

 MDT Route 93 and Broward County Transit (BCT) Route 1 
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Figure 6.21:  Capital Cost per Weekday Boarding in Thousands 

 
 

FTA information concerning forecast volumes of new transit riders was not provided for all peer 
projects.  Figure 6.21 considers TOTAL forecast weekday ridership for a larger array of projects 
including some that are presently in operation.  As in Figure 6.20, the Series 11 Options 
compare favorably with most funded and recommended projects. 
 
Operating and Maintenance Cost - The cost efficiency of the final alternatives was evaluated 
in terms of on-going O&M costs to better understand the benefit that may be derived from the 
proposed transit investment.  Cost efficiency measures, including O&M cost per Revenue 
Consist Mile, O&M cost per Revenue Vehicle Mile, O&M cost per Passenger Boarding, and 
O&M cost per Passenger Mile were compiled for each Series 11 option and for a representative 
set of peer commuter railroads using cost and ridership data reported to the National Transit 
Database. 
 
Figure 6.22 shows the O&M cost per revenue consist mile for all eight Series 11 options.  
Measures for both the TSM and the BRT, which incorporates upgrades to Tri-Rail, include 
estimated costs and forecast ridership for Tri-Rail service.  All Series 11 options achieve lower 
costs per consist mile than the national commuter rail average.  While lower costs were 
expected for bus-oriented options, the low costs for 11A and 11B are likely due to relatively 
short train consists.  Costs per revenue vehicle-mile are presented in Figure 6.23. 
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Figure 6.22:  Total Operating Cost per Consist Mile 
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Figure 6.23:  Total Operating Cost per Vehicle Mile 
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It is evident from Figure 6.23 that most of the Series 11 options compare favorably with the 
average US commuter railroad in terms of cost per vehicle mile provided.  
 
Figure 6.24 deals with the demand associated with the Series 11 alternatives, graphically 
illustrating the O&M cost per passenger boarding.  Most of the Series 11 alternatives perform 
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favorably when compared to average commuter rail operations.  The Push-Pull option performs 
slightly worse than the national commuter rail average. 
 

Figure 6.24:  Total Operating Cost per Boarding 
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Figure 6.25 also deals with demand.  It illustrates the O&M cost per passenger mile traveled for 
all Series 11 alternatives.  All alternatives are within the range of typical commuter rail 
operations although performing somewhat worse than the average commuter railroad.  The 
BRT and 11A options are forecast to yield the lowest operating cost per passenger mile. 

 
Figure 6.25:  Total Operating Cost per Passenger Mile 
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In general, the economic evaluation indicates that the various rail and bus service improvement 
alternatives offered for the corridor are all generally attractive transit investments when 
compared with other funded rail transit projects recently built or under construction across the 
country.   




