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1. Fort Worth to Laredo High-Speed Transportation Study Overview 
1.1. Background 
The purpose of the Fort Worth to Laredo High-Speed Transportation Study is to study high-speed 
transportation options to connect six metropolitan areas in Texas: Fort Worth, Waco, Killeen/Temple, 
Austin, San Antonio, and Laredo. The study evaluates technology options and assesses potential 
corridors for a future National Environmental Policy Act (NEPA) process. 

The analysis is being led by the North Central Texas Council of Governments (NCTCOG) in partnership 
with the Waco Metropolitan Planning Organization (MPO), Killeen-Temple MPO, Capital Area MPO, Alamo 
Area MPO, and the Laredo MPO. 

1.2. Purpose of the Alternatives Analysis and Findings Memorandum 
The Task 4 Alternatives Analysis Memorandum built upon and utilized information identified in the Task 2 
Technology Review and Design Criteria Memorandum and the Task 3 Previous Studies Review 
Memorandum to conduct an alternatives analysis evaluating high-speed transportation options broadly 
along the I-35 corridor. The alternatives analysis evaluated high-speed technology and corridor pairs.  
Technologies considered included guaranteed transit, conventional passenger rail, higher-speed rail, 
high-speed rail, superconducting magnetic levitation (maglev), and hyperloop. For more specific 
information on these technologies, see Task 2 Technology Review and Design Criteria Memorandum. 

The analysis was conducted in three levels, beginning by assessing broad aspects of the study area and 
narrowing to evaluate alternatives against specific criteria. Figure 1 shows the progression of the analysis. 
The methodology used in each level of alternative analysis is summarized at the beginning of each 
respective section. Additional details are provided in Appendix A. A station analysis was conducted 
concurrently and is presented in Appendix B. This memorandum presents the alternative analysis 
methodology, assessment, and findings. 

Figure 1: Alternative Analysis Framework 
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1.3. Study Area 
The study area generally follows the I-35 corridor and includes the metropolitan areas of Fort Worth, 
Waco, Killeen/Temple, Austin, San Antonio, and Laredo (Figure 2). The I-35 corridor is approximately 455 
miles long and connects over 12 million people. The study area was based on the previous Texas-
Oklahoma Passenger Rail Study (TOPRS) combined Final Environmental Impact Statement and Record of 
Decision, where a similar corridor was examined. However, this study does not extend north of Fort Worth 
or east to Dallas.   

Figure 2: Study Area and City Pairs  

 

 

2. Alternative Analysis Level 1: Screening City Pair and Technology 
The objective of the Level 1 analysis was to establish definitions and categories for technology modes 
and to identify optimal city pair stopping patterns to be utilized later in the analysis when defining end-to-
end (Fort Worth to Laredo) alternatives. 

2.1. Methodology 
Level 1 of the alternative analysis broadly evaluated cities and technologies. For cities, the evaluation 
examined items such as population of the metropolitan area. Distances were then assessed between 
each MPO area and compared to optimal station distances for each technology.  

Additionally, technologies were evaluated for operational characteristics and ability to provide optimal 
travel time savings between cities based on optimal station distances and speed. Technologies were then 
classified into categories based on those operational characteristics and potential benefits.  

2.2. Analysis 
Level 1 began with an assessment of the MPO area population and distances between metropolitan areas 
within the study area. First, cities and MPO planning areas were assessed on population sizes. Table 1 
describes each city and MPO in the study area, its relative population, and service area population based 
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the MPO planning area. Fort Worth, Austin, and San Antonio have the highest populations and therefore 
have the highest opportunity for use, should a high-speed transportation system be developed.  

Table 1: Study Area City and MPO Region Population Estimates 

 

 

City Fort Worth Waco Killeen/Temple Austin San Antonio Laredo 

City Population* 
(2019 rounded) 850,000 140,000 150,000/75,000 975,000 1.5 million 270,000 

       
MPO/Agency NCTCOG Waco MPO KTMPO CAMPO AAMPO Laredo MPO 

MPO Population** 7.4 million 
(2018) 

250,000 
(2017) 

380,000 
(2015) 

2.2 million 
(2018) 

2.2 million 
(2015) 

275,000 
(2017) 

Source: *Texas Demographic Center, The University of Texas at San Antonio.  Estimates of the Total Populations of Counties and 
Places in Texas for July 1, 2019 and January 1, 2019. October 2019. Accessed March 2020: 
https://demographics.texas.gov/Resources/TPEPP/Estimates/2018/2018_txpopest_place.pdf 
**Task 3 Previous Studies Review Memorandum, AECOM, 2020 

Cities were then assessed on the relative distances between metropolitan areas in the study area. For 
each technology mode, optimal station distance and effective station distance were identified from the 
Task 2 Technology Review and Design Criteria Memorandum and professional judgement and then 
applied to the study area. Optimal station distances were based on ideal operating scenarios in which 
technologies can reach maximum operating speeds. Effective station distances were based on existing 
and operating transit systems. Existing examples of technology modes, such as maglev and high-speed 
rail, can vary greatly in the station distances. For hyperloop, there are still many unknowns regarding 
station distances and operational scenarios utilizing bypass tubes. Table 2 describes optimal and 
effective station distances for each technology and Table 3 compares the distances between the 
metropolitan areas in the study area with the optimal station distances.  

  

https://demographics.texas.gov/Resources/TPEPP/Estimates/2018/2018_txpopest_place.pdf
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Table 2: Technology Optimal Station Distances 

Technology Optimal Station 
Distances 

Effective 
Station 

Distance 

Technology Operational 
Service Characteristics 

Guaranteed 
Transit Up to 250 Miles Approximately 

5 miles 

Typical interregional bus currently operates throughout 
the U.S. In Texas, various service providers operate within 
the study area (Fort Worth, Austin, and San Antonio) and 
beyond to Laredo. Typical bus travel offers additional 
flexibility due to a non-dedicated guideway; therefore, 
station distances can vary greatly depending on the 
provided route. Guaranteed transit would differ by 
operating within managed lanes; however, operational 
characteristics are still unknown. 

Conventional 
Passenger 
Rail 

25 miles Approximately 
5-25 Miles 

Most regional passenger rail service in the U.S. is 
operated by Amtrak, which serves both short- and long-
haul routes with intermediary stations. Short-haul routes 
are typically under 750 miles with long-haul routes 
reaching up to thousands of miles. 

Higher-
Speed Rail 100 miles Approximately 

5-30 Miles 

Higher-speed trains operating in the U.S. typically share 
track with freight rail and must abide by regulated speed 
limits, thereby reducing operational efficiency for long-
distance travel. 

High-Speed 
Rail 250 miles Approximately 

10-20 Miles 

Internationally, high-speed trains operate over long 
distances with intermediate stations that can range from 
20 miles to 100 miles. 

Maglev 100 miles  Approximately 
10-20 Miles 

Existing maglev systems like the Shanghai Maglev are 
generally short-distance lines providing service as 
connectors. However, long-range maglev systems under 
development would provide more efficient operations 
with stations at greater distances. 

Hyperloop Up to 500 miles  Approximately 
10 Miles 

System can be designed as point-to-point with pods that 
bypass stops without compromising network 
performance. 

Source: AECOM, 2020 
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Table 3: Optimal Station Distances per Technology 

City-Pairs 

Distance 
Between 

City-Pairs 
(miles) 

Guaranteed 
Transit 

Conventional 
Passenger 

Rail 

Higher- 
Speed 
Trains 

High- 
Speed 
Trains 

Maglev Hyperloop 

Fort Worth to Waco 90 Y Y Y Y Y Y 

Waco to 
Killeen/Temple 60 Y Y Y Y Y Y 

Killeen/Temple to 
Austin 70 Y Y Y Y Y Y 

Austin to San 
Antonio 80 Y Y Y Y Y Y 

San Antonio to 
Laredo 160 Y N N Y N Y 

Y = Within Optimal Station Range 
N= Outside of Optimal Station Range  
Source: AECOM, 2020 

Tables 2 and 3 show that, generally, all reviewed technology modes would be suitable to connect cities 
and metropolitan areas within the study area. However, the distance between San Antonio and Laredo of 
approximately 160 miles is longer than the optimal station distance for maglev, higher-speed, and 
conventional passenger rail trains. While the distance is not outside the total corridor lengths for observed 
technologies (i.e., total corridor length for the Chuo Shinkansen Superconducting Maglev from Tokyo to 
Osaka would be approximately 178 miles and the Washington, DC to New York, NY, Acela higher-speed 
rail corridor is approximately 226 miles), these technologies would typically include intermediate stations 
between the long-distance destinations, reducing travel time for some passengers and providing 
passengers with additional destinations. For this study, no intermediate stops would be assessed 
between any of the identified city-pairs. The optimal station distance exercise shows that reviewed 
technologies are capable of operating within the city pair distances. 

The next step of the Level 1 analysis evaluated travel times between each metropolitan area and the 
potential savings each technology could provide compared to driving and flying. For each technology, 
travel time assumptions using acceleration, average operational speed, and deacceleration speed were 
assessed to develop a potential travel time profile. The speed profiles were developed using information 
reviewed for existing technologies and researched in the Task 2 Technology Review and Design Criteria 
Memorandum for maglev and hyperloop. These assumptions were applied to distances between 
metropolitan areas and calculated to identify travel time. Table 4 displays travel time savings compared to 
driving a personal vehicle. Vehicle driving times were calculated using Google Maps, excluding traffic, to 
identify the fastest routes. A 25 percent buffer time was added to drive times to account for potential 
traffic delay in automobile travel. 
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Table 4: Travel Time Compared to Driving 

City Pairs 
Drive Time + 
25% Buffer 

(Minutes) 

Guaranteed 
Transit 

Conventional 
Passenger 

Rail 

Higher-
Speed Rail 

High-
Speed Rail Maglev Hyperloop 

Fort Worth to 
Waco 105 70 

(33%) 
60 

(43%) 
45 

(57%) 
30 

(71%) 
20 

(81%) 
15 

(86%) 
Waco to 
Killeen/Temple 75 50 

(33%) 
40 

(47%) 
30 

(60%) 
25 

(67%) 
15 

(80%) 
10 

(87%) 
Killeen/Temple 
to Austin 85 55 

(35%) 
45 

(47%) 
35 

(59%) 
25 

(71%) 
15 

(82%) 
10 

(88%) 
Austin to San 
Antonio 100 65 

(35%) 
55 

(45%) 
40 

(60%) 
30 

(70%) 
20 

(80%) 
15 

(85%) 
San Antonio to 
Laredo 185 120 

(35%) 
100 

(46%) 
75 

(59%) 
50 

(73%) 
30 

(84%) 
20 

(89%) 
Travel time 
(Percent time savings) 

Higher 
Time 

Savings         

Lower 
Time 

Savings 
Source: AECOM, 2020 

Table 4 shows technologies operating at higher speeds provide more travel time savings than lower 
speed technologies. Compared to driving, higher-speed rail, high-speed rail, maglev, and hyperloop 
provide travel time savings of over 50 percent for all city pairs. Technologies providing lower than 50 
percent travel time savings compared to driving were conventional passenger rail and guaranteed transit. 
These technologies, generally, have more variability for delay and lower operating speeds. Also, for higher-
speed rail, most existing examples operate in shared corridors and are limited in speed, and therefore can 
be subject to travel time variability.  

Table 5 shows the percent time savings for each technology compared to direct flight times. Note that 
most city pair combinations do not have direct flights available and as such, Table 5 primarily details flights 
from DFW International Airport and Dallas Love Field to other metropolitan areas along the corridor.  
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Table 5: Percent Time Savings Compared to Direct Flights  

Direct Flights Flight Time 
(Minutes) 

Guaranteed 
Transit 

Conventional 
Passenger 

Rail 

Higher-
Speed Rail 

High-Speed 
Rail Maglev Hyperloop 

Fort Worth to 
Waco 45 -56% -33% 0% 33% 56% 67% 

Killeen/Temple 
to Fort Worth 60 -108% -67% -25% 8% 42% 67% 

Austin to Fort 
Worth 70 -157% -107% -57% -14% 29% 57% 

San Antonio to 
Fort Worth 70 -250% -186% -114% -57% 0% 43% 

Laredo to Fort 
Worth 95 -289% -216% -132% -68% -5% 37% 

 

Higher 
Time 

Savings         

Lower 
Time 

Savings 
Source: AECOM, 2020 

Travel time savings compared to flights in the Table 5 assessment is less pronounced due to operational 
speeds and airline speeds. Overall, the reviewed technologies perform less favorably as travel distance 
increases. No time savings are observed for guaranteed transit, conventional passenger rail, or higher-
speed rail. For high-speed rail, travel time savings would only be observed in the shortest trips. However, 
hyperloop would provide more than 40 percent time savings for all city pairs.  

2.3. Outcomes of Level 1 
The objectives of the Level 1 analysis were to establish definitions and categories for technology modes 
and to identify optimal city pair stopping patterns to be utilized in the Level 2 analysis. 

After overlaying the assessment of population, metropolitan area distances, optimal station distances for 
each technology, and travel time savings, a categorization scheme for technology modes was identified, 
as shown in Figure 3. The following categories were defined for primary and infill technologies:  

• Primary technologies were defined as interregional travel modes with operating speeds above 
150 miles per hour (mph), requiring dedicated or closed guideways. For this study, these technologies 
include high-speed rail, maglev, and hyperloop. In the travel time savings assessment, primary 
technologies provided at least 50 percent time savings over personal vehicle travel. While, higher-
speed rail provides some travel time savings over 50 percent, it does not meet criteria outlined for 
operating speed and dedicated or closed guideway. 

• Infill technologies were defined as potentially both intercity and/or interregional travel modes with 
operating speeds below 150 mph. Infill technologies can operate in shared corridors or managed 
highway travel lanes. For this study, these technologies include guaranteed transit, conventional 
passenger rail, and higher-speed rail. In the travel time savings assessment, infill technologies 
provided less than 50 percent time savings over personal vehicle travel. 



Fort Worth to Laredo High-Speed Transportation Study 
Alternative Analysis and Findings Memorandum 

 
   Final  
10  April 2020 

Figure 3: Primary and Infill Technologies 

 

 
Image sources: Virgin Hyperloop One, Shanghai Maglev, Central Japan Railway Company, Daimler/Mercedes-Benz, Stadler, Amtrak 
Acela Express  

In addition to defining technology categories, Level 1 identified two stopping patterns based on 
metropolitan area populations, optimal station distances for technologies, and travel time savings. 
However, additional high-level considerations were made regarding feasibility for infill technology 
implementation at an interregional level, as discussed in the following paragraphs. Figure 4 shows the two 
identified stopping patterns.  

Figure 4: Potential Stopping Patterns 

 
Source: AECOM, 2020 

Stopping Pattern One would utilize a primary technology, with potential stops at all MPO areas within the 
study area. All primary technologies have been identified to provide efficient travel time savings and could 
operate within optimal distances between potential station areas within the study area. Stopping Pattern 
Two would utilize a primary technology to connect the starting location of Fort Worth to travel directly to 
the Austin area, San Antonio area, and on to the terminal destination of the Laredo area. In this scenario, 
infill technologies could supplement primary technologies as an intercity connector.  

Overall, the Level 1 analysis demonstrated that primary technologies offer the most potential in terms of 
population sizes served, station distances, and travel time savings for both stopping patterns. Additionally,  
primary technologies are capable of connecting all potential stops within both stopping patterns. 
Comparatively, infill technologies offered fewer benefits in terms of population sizes served, operational 
efficiencies, and in some cases would not provide efficient travel time savings to some city pairs, 
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particularly at an interregional level. Infill technlogies currently exist between Fort Worth and San Antonio 
as conventional passenger rail operated by Amtrak. However, as discussed in the Task 2 and 3 
memoranda, expansion of conventional passenger rail in Texas would be dependent on available funding 
and potential public-private partnership. Pasesnger rail (conventional or higher-speed) operating in shared 
freight-rail corridor are subject to constraints limiting speeds, reliability, and travel efficiency. Therefore, 
conventional passenger rail and higher-speed rail technologies were not considered to be viable 
alternatives, for all stops, from Fort Worth to Laredo. Guaranteed transit varies from rail infill technlogies by 
primarily operating in managed highway lanes allowing the service to provide greater travel efficiency 
compared to buses operating in general purpose highway lanes. However, the presence or lack of 
managed lanes connecting metropolitan areas in the study area could determine the implementation 
feasibility of guaranteed transit.  

Based on the Level 1 analysis, primary technologies should be evaluated in Level 2 to identify high-
scoring corridors for alternatives from Fort Worth to Laredo. Infill technolgies should be assessed for the 
abilitiy to provide connectivity as supplemental or phased transportation solutions between cities within 
alternatives from Fort Worth to Laredo utilizing Stopping Pattern Two.   

3. Alternative Analysis Level 2: Corridor and Technology Compatibility 
The objective of the Level 2 analysis was to identify and rank end-to-end alternatives for each primary 
technology (from Fort Worth to Laredo) based on technology and corridor/routings. Level 2 begins by 
building on the Level 1 analysis outcomes.   

3.1. Methodology  
Level 2 was conducted in four steps, as shown in Figure 5, details of the analysis can be found in Appendix 
A: 
 
• Step 1: Beginning with the results of Level 1 of the alternatives analysis, Level 2 used technology 

assumptions and corridors identified from previous studies to perform an initial compatibility analysis.  
 

• Step 2: Each corridor and technology combination were evaluated and scored. A detailed list of 
evaluation criteria can be found in Appendix A, Table 11. 
 

• Step 3: The top scoring corridor and technology combinations for each city pair were assembled to 
create scored alternatives from Fort Worth to Laredo for each primary technology. 
 

• Step 4: Similar to Step 1, this step assessed infill technology and corridor compatibility. This analysis  
assessed infill technology compatibility on the entire set of identified corridors and determined a set 
of corridors between city pairs that could be suitable for infill technology. Although the Level 1 
analysis determined that infill technologies were not feasible for alternatives from Fort Worth to 
Laredo, assessing the technologies to serve as a phased or supplemental connectivity solution 
between city pairs was important to determine overall (primary and infill technology) alternatives from 
Fort Worth to Laredo.  
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Figure 5: Alternatives Analysis Level 2: Flow Chart 
 

 
Source: AECOM, 2020 
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3.2. Outcomes of Level 2 
As previously discussed, Level 2 was conducted in four sequential steps. The following paragraphs 
provide summaries of each step.   

Step 1 of the alternative analysis builds off Level 1 outcomes by assessing primary technology 
compatibility with an identified set of corridors. Corridors, for this study, refer to general geographic routes 
within the study area assessed in previous plans (see Task 3 Previous Studies Review Memorandum) and 
studies. These corridors were categorized by type:  

• Greenfield (generally undeveloped for transportation infrastructure) 
• Shared-highway routes 
• Railroad corridors 
• Utility corridors (generally following electrical transmission line corridors) 

Technology assumptions based on design criteria (see Task 2 Design Criteria and Technology Review 
Memorandum), the review of previous studies, and professional judgement were developed to assess 
compatibility. The assessment produced a set of compatible corridor and technology combinations. 
Appendix A provides details regarding the general geographic location of corridors (see Table 9 and 
Figure 8), technology assumptions, and compatibility assessment table (see Table 10).  

Step 2 of the alternatives analysis developed scored technology and corridor combinations using 
outcomes from Step 1. A point system based on evaluation criteria was established to score technology 
and corridor combinations between city pairs. Evaluation criteria included: 

• Capital Cost per Mile 
• Cost to Construct 
• Passenger Capacity 
• Reduction in Travel Time 
• Land Cover (High Development, Wetlands, Water, Pasture and Cropland) 
• National and State Historic Places 
• Parks and Open Space 

The evaluation produced a set of scored technology and corridor combinations. Appendix A, Table 11  
provides the list of evaluation criteria, descriptions, and the Step 2 evaluation criteria table. 

Step 3 assembled end-to-end alternatives (from Fort Worth to Laredo) based on scored combinations 
from Step 2. A total of 38 iterations were possible. Table 5 shows each alternative from Fort Worth to 
Laredo, corridor types, and total raw score. Total raw score was calculated by summing each corridor 
score from the Step 2 analysis. Appendix A, Table 13 provides the scored alternatives from Fort Worth to 
Laredo, including the score for each corridor.  

Table 5: Step 3, Scored Alternatives from Fort Worth to Laredo 

 
Technology 

Corridor Between Metropolitan Area  
Total 
Raw 

Score 

Fort 
Worth to 

Waco 

Waco to 
Killeen/Temple 

Killeen/Temple 
to Austin 

Austin to San 
Antonio 

San 
Antonio to 

Laredo 
Hyperloop I-35 I-35 Greenfield Utility I-35 127 
Hyperloop I-35 I-35 Greenfield Greenfield I-35 125 
Hyperloop Utility I-35 Greenfield Utility I-35 125 
Hyperloop I-35 Greenfield Greenfield Utility I-35 125 
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Technology 

Corridor Between Metropolitan Area  
Total 
Raw 

Score 

Fort 
Worth to 

Waco 

Waco to 
Killeen/Temple 

Killeen/Temple 
to Austin 

Austin to San 
Antonio 

San 
Antonio to 

Laredo 
Hyperloop I-35 I-35 Greenfield Utility Greenfield 125 
Hyperloop I-35 I-35 Greenfield Greenfield/BNSF I-35 124 
Hyperloop Utility I-35 Greenfield Greenfield I-35 123 
Hyperloop I-35 Greenfield Greenfield Utility Greenfield 123 
Hyperloop I-35 Greenfield Greenfield Greenfield I-35 123 
Hyperloop Utility Greenfield Greenfield Utility I-35 123 
Hyperloop I-35 I-35 Greenfield Greenfield Greenfield 123 
Hyperloop Utility I-35 Greenfield Utility Greenfield 123 
Hyperloop I-35 I-35 Greenfield Greenfield/BNSF Greenfield 122 
Hyperloop Utility I-35 Greenfield Greenfield/BNSF I-35 122 
Hyperloop I-35 Greenfield Greenfield Greenfield/BNSF I-35 122 
Hyperloop I-35 Greenfield Greenfield Greenfield Greenfield 121 
Hyperloop Utility Greenfield Greenfield Utility Greenfield 121 
Hyperloop Utility Greenfield Greenfield Greenfield I-35 121 
Hyperloop Utility I-35 Greenfield Greenfield Greenfield 121 
Hyperloop I-35 Greenfield Greenfield Greenfield/BNSF Greenfield 120 
Hyperloop Utility Greenfield Greenfield Greenfield/BNSF I-35 120 
Hyperloop Utility I-35 Greenfield Greenfield/BNSF Greenfield 120 
Hyperloop Utility Greenfield Greenfield Greenfield Greenfield 119 
Hyperloop Utility Greenfield Greenfield Greenfield/BNSF Greenfield 118 

Maglev Utility Greenfield Greenfield Utility Greenfield 113 
Maglev Utility Greenfield Greenfield Greenfield Greenfield 110 
Maglev Utility Greenfield Greenfield Greenfield/BNSF Greenfield 108 

Hyperloop I-35 I-35 I-35 I-35 100 
High-Speed 

Rail Utility Greenfield Greenfield Utility Greenfield 99 

Hyperloop I-35 Greenfield I-35 I-35 98 
Hyperloop I-35 I-35 I-35 Greenfield 98 
Hyperloop Utility I-35 I-35 I-35 98 
Hyperloop I-35 Greenfield I-35 Greenfield 96 
Hyperloop Utility Greenfield I-35 I-35 96 
Hyperloop Utility I-35 I-35 Greenfield 96 

High-Speed 
Rail Utility Greenfield Greenfield Greenfield Greenfield 95 

High-Speed 
Rail Utility Greenfield Greenfield Greenfield/BNSF Greenfield 95 

Hyperloop Utility Greenfield I-35 Greenfield 94 
Source: AECOM 2020 
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In general, alternatives from Fort Worth to Laredo using hyperloop as primary technology scored higher 
than alternatives using maglev or high-speed rail. The top 12 scoring alternatives would use hyperloop as 
the primary technology. The point system established for the Step 3 analysis did not adjust or normalize 
scores; therefore, high-scoring alternatives reflect strong performance in many different criteria. However, 
due to its operational speed and capabilities, hyperloop scored highest in reduction in travel time 
compared to all other primary technologies in all cases.  

Step 3 culminated by identifying the highest scoring alternative from Fort Worth to Laredo for each 
primary technology. Table 6 displays alternatives were made from the best scoring corridors between 
each city pair.  

Table 6: Step 3, Ranked Fort Worth to Laredo Alternatives by Primary Technology 

Overall 
Rank 

Technology 
Mode 

Fort Worth 
to Waco 

Waco to 
Killeen/ 
Temple 

Killeen/Temple 
to Austin 

Austin 
to San 

Antonio 

San Antonio 
to Laredo 

Raw 
Score 

1 Hyperloop I-35 I-35 Greenfield Utility I-35 127 
13 Maglev Utility Greenfield Greenfield Utility Greenfield 113 

16 High-Speed 
Rail Utility Greenfield Greenfield Utility Greenfield 99 

Source: AECOM,2020 

Although hyperloop alternatives from Fort Worth to Laredo scored highest in the evaluation, aspects 
related to design, operation, and cost are unknown or still in development for the technology. Additionally, 
results of the Level 2 alternatives analysis have shown maglev and high-speed rail to also be viable 
transportation solutions for the study area. 

Step 4 of the Level 2 alternatives analysis assessed infill technology and corridor compatibility by 
developing high-level technology assumptions. Technology assumptions included: 

• No infill technologies were considered along utility or greenfield corridors. Infill technology 
expansion into utility and greenfield corridors would necessitate new corridor construction. Based 
on information identified in the Task 2 and 3 memoranda and professional judgement, new 
construction for infill technologies in utility or greenfield corridors was deemed infeasible due 
cost, travel efficiency, environmental constraints, and overall benefits.  

• Guaranteed transit would primarily operate in managed highway lanes typically within highway 
corridors; therefore, only corridors along highways were considered. 

• Conventional and higher-speed passenger rail could utilize only shared railroad corridors.  

Applying the technology assumptions to the corridors identified in Step 1 of the alternatives analysis 
resulted in three Fort Worth area to Austin area corridor/infill technology combinations, one for each 
technology type, as shown in Table 7.  

Table 7: Step 4, Infill Technology Compatibility  

Technology Fort Worth to 
Waco 

Waco to 
Killeen/Temple Killeen/Temple to Austin Austin to San 

Antonio 
Guaranteed Transit I-35 I-35 I-35 I-35 
Conventional 
Passenger Rail UPRR Corridor UPRR/BNSF BNSF (Amtrak Texas Eagle) UPRR Shared 

Corridor 

Higher-Speed Rail UPRR Corridor UPRR/BNSF BNSF (Amtrak Texas Eagle) UPRR Shared 
Corridor 

Source: AECOM, 2020 
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Table 7 shows that infill technologies are compatible with corridors identified in the Level 2 alternatives 
Analysis. Additionally, the assessment showed that infill technologies could provide intercity connectivity 
in a phased or supplemental role to primary technologies connecting high population metropolitan 
centers. As discussed in the Level 1 outcomes, infill technology did not provide sufficient benefits as an 
interregional alternative from Fort Worth to Laredo.  

4. Alternative Analysis Level 3: Other Factors to Consider 
The Level 3 analysis scored the qualitative aspects of the primary technology modes. 

4.1. Methodology  
A set of qualitative criteria was identified using findings from the Task 2 Technology Review and Design 
Criteria Memorandum and publicly available literature. Relevant findings for each criterion were 
summarized, and a qualitative score of low, medium, high, or neutral was assigned. Topics included: 
1) station location benefits, 2) operational characteristics, 3) interoperability, 4) regulatory factors, 
5) convenience, and 6) safety and resilience. These topics were broken down into criteria evaluating 
additional qualitative aspects. This analysis intended to provide an additional qualitative comparison 
between technologies.  

The qualitative review was based on available information and internet research. High-speed rail has a 
larger pool of available literature, case studies, and evidence. As noted in the Task 2 Technology Review 
and Design Criteria Memorandum, there are few maglev systems operating passenger service. Those that 
do carry passengers are relatively short distances. Literature for maglev came primarily from planning 
studies, such as the Northeast Corridor Maglev project from Baltimore to Washington, D.C., and the Chuo 
Shinkansen Superconducting Maglev Project from Tokyo to Nagoya. As hyperloop remains largely 
unproven and theoretical, research on the technology is ongoing.  

4.2. Outcomes of Level 3 
Table 8 describes criteria and findings from Level 3. Only primary technologies were reviewed as many of 
the characteristics of regional bus systems (like guaranteed transit), conventional passenger rail, and 
higher-speed rail are known or were covered in the Task 2 Technology Review and Design Criteria 
Memorandum. 

Table 8: Other Factors to Consider  
Category Criteria Hyperloop Maglev High-Speed 

Rail 

Station Location 
Benefits 

Urban vs. Suburban Location Medium Medium Medium 

Station Location Benefits 
(Freight/Passenger-Oriented Uses) Medium Medium Medium 

Operational 
Characteristics 

Required Area for Ancillary Facilities Neutral Medium Medium 

Reliability/Technology Maturity Low Medium High 

Operation and Maintenance Costs Neutral Neutral Neutral 

Interoperability Compatibility with Existing 
Technologies Low Low Low 

Regulatory Factors 
Regulatory Environment Low Low Medium 

Public and Institutional Plan 
Consistency Low Low Medium 
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Category Criteria Hyperloop Maglev High-Speed 
Rail 

Convenience 
Passenger Experience Neutral High High 

Travel Efficiency Neutral Medium High 

Safety and 
Resilience  Vehicle and Track Safety Measures Low Medium High 

Source: AECOM, 2020 

The qualitative assessment highlighted the variety of unknowns associated with hyperloop particularly 
related to operational characteristics and convenience. This can be seen in contrast to high-speed rail, 
that has been in operation for over 50 years throughout the world. Notably, maglev scored mostly medium 
in the evaluation potentially due the few maglev systems operating passenger service. The Level 3 
provided an additional aspect of consideration for future analysis, and it did not impact the quantitative 
alternative analysis conducted in Level 1 and 2. A summary of relevant supportive evidence from the 
literature review for each technology, and a full discussion of each category, is included in Appendix C. 

5. Findings  
This section outlines preliminary findings of the Task 4 Alternatives Analysis, including top-scoring 
alternatives, technologies, and infill technologies.  

5.1. Top Ranked Alternatives from Fort Worth to Laredo 
As discussed in Section 3.2: Outcomes of the Level 2, the highest ranking alternative was identified for 
each primary technology mode. The following figures and discussion provide an overview of the top three 
scoring alternatives from Fort Worth to Laredo. All three of the high ranking alternatives would use 
Stopping Pattern One.  

The highest ranking hyperloop alternative from Fort Worth to Laredo would utilize a combination of utility, 
highway, and greenfield corridors scored in the Level 2 analysis, as shown in Figure 6. The corridor 
generally follows the I-35 corridor from Fort Worth to Killeen/Temple. South of Killeen/Temple, the corridor 
continues south towards Austin along a greenfield corridor before transitioning to a utility corridor from 
Austin to San Antonio. From San Antonio to Laredo, the alternative would generally follow the I-35 
corridor. 
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Figure 6: Highest Ranking Hyperloop Alternative 

 
Source: AECOM, 2020 
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The highest scoring maglev and high-speed rail alternatives from Fort Worth to Laredo would use a 
combination of utility and greenfield corridors, as shown in Figure 7. Notably, the corridor alternative for 
maglev and high-speed rail is the same between Waco and San Antonio. From Fort Worth to Waco the 
corridor would follow utility corridor before transitioning to a greenfield corridor from Waco to Austin. 
Continuing south from Austin to San Antonio, a utility corridor would be used. Travelling from San Antonio 
to Laredo a greenfield corridor would be used.  

Neither maglev nor high-speed rail alternatives from Fort Worth to Laredo score as well as the top 
hyperloop alternative. However, as shown in the Level 3: Other Factors to Consider, qualitative 
assessment, hyperloop is an emerging transportation technology with many operational unknowns. 
Maglev and high-speed rail offer comparable results in terms of travel time savings but potential 
significant differences in costs and reliability/technology maturity. As noted in the Task 2 Design Criteria 
and Technology Review Memorandum, only a few maglev systems are in operation with passenger 
service in China and South Korea compared to the numerous international examples of high-speed rail 
systems across Europe and Asia. This study has demonstrated that hyperloop, maglev, or high-speed rail 
alternatives could be viable transportation solutions and should be considered in any future studies.  
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Figure 7: Highest Ranking Maglev and High-Speed Rail Alternatives from Fort Worth to Laredo 

 
Source: AECOM, 2020 
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5.2. Infill Consideration 
Levels 1 and 2 of the alternatives analysis determined infill technologies to be best suited for intercity 
connectivity in a phased or supplemental role to primary technologies. The alternatives analysis 
demonstrated that corridors compatible with infill technologies are viable for some city pairs in the study 
area. As noted in the Task 2 Design Criteria and Technology Review Memorandum, existing conventional 
passenger rail service operates between Fort Worth and San Antonio and a variety of private interregional 
buses operate between Fort Worth to Laredo. Additional, high-scoring alternatives from Fort Worth to 
Laredo included hyperloop, maglev, or high-speed rail technology using Stopping Pattern Two (Fort 
Worth, Austin, San Antonio, Laredo). For these alternatives, infill technologies could provide phased or 
supplemental connectivity between Waco and Killeen/Temple, or potentially Austin and San Antonio. 
Similarly, an alternative could utilize existing conventional passenger rail, or be upgraded to a higher-
speed rail on shared railroad corridors.  

However, the highest scoring alternatives identified in this study utilized a single primary technology 
stopping at all locations, which would eliminate the need for an infill technology mode. 

6. Stakeholder Engagement 
The project team worked with the MPOs and councils of governments within the study area to identify key 
stakeholders in each area, including elected officials, city and county staff, and transportation officials. 
Once identified, the project team organized two series of meetings in each of the six areas with these key 
stakeholders.  

Series 1 Meeting Summaries 
The first series of the stakeholder engagement meetings introduced participating MPOs to the study, its 
goals, and anticipated outcomes. This engagement included presentation by the project team which 
shared the purpose and need for the project and other project background information. A review of the 
five technologies was also included. The project team emphasized that the study was technology neutral 
to this stage. Station locations for passenger and freight transportation were discussed at a high level. In 
addition, the project team reviewed the project schedule and scope. Common feedback from this initial 
series of meetings included the following topics: 
 

• Role this study plays in relation to future feasibility and environmental studies 
• Capabilities, design, and feasibility of high-speed transportation technologies, particularly 

hyperloop technology 
• Screening criteria, particularly cost and engineering considerations 
• Operational and service details regarding transportation technologies 
• Interagency coordination and the role of participating MPOs 
 

Additionally, stakeholders were asked to provide feedback on the following: 
• Any additional corridors that should be assessed 
• Environmentally sensitive locations the project team should consider in screening 
• Potential station locations 
• Reasons why a particular technology may not work for each MPO 

Series 2 Meeting Summaries 
The second series of the stakeholder engagement meetings presented preliminary findings from the 
alternative analysis along with the analysis methodology. The presentation revealed hyperloop with stops 
at all identified city pairs ranked highest for technology and alignment. At this stage, common stakeholder 
questions were related to: 
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• Specific design and operational impacts such as noise, weather, and disaster related events on 
the technologies, particularly hyperloop technology  

• Environmental impacts, construction costs, and safety and security discussions  
• Timeframes for future studies and implementation, costs and funding sources, next steps, and the 

role the MPOs are expected to carry going forward 

Following stakeholder presentations, the project team presented a briefing to each MPO policy board. 
Summaries for each meeting, documenting attendees, information presented, items discussed, 
comments/questions, and resulting action items, are provided in Appendix D and E. 

7. Study Assumptions and Limitations 
The Task 4 Alternatives Analysis relied on publicly available information identified in the Task 2 
Technology Review and Design Criteria Memorandum and the Task 3 Previous Studies Review 
Memorandum to identify corridor and technology compatibility assumptions and design criteria. The 
project team was able to identify many aspects of all potential technology modes; however, certain 
aspects of technologies, particularly hyperloop, are unknown or still under development. Also, some 
aspects of existing technologies, such as maglev, have few operating examples and therefore have 
unreliable cost ranges. The project team has attempted to mitigate unknowns by conducting thorough 
research and by valuing analysis criteria equally. 

The station area analysis utilized a generalized methodology to assess large areas. The analysis was 
conducted in this manner intentionally to avoid specifying locations for potential stations. At this planning-
level stage of assessment, preferred alignments and specific routing are unknown. Additionally, on 
approach to any station, all technologies would reduce speed to maneuver into appropriate station 
locations; therefore, alignments could be more flexible in proximity to stations.  

8. Next Steps 
The Fort Worth to Laredo High-Speed Transportation Study conducted a planning-level analysis of 
transportation technologies to evaluate and identify potential corridors. This Task 4 Alternatives Analysis 
builds upon the previously completed Task 2 and 3 memoranda. The study was developed in 
collaboration with six MPOs and is intended to serve as a tool to build consensus on the consideration 
and future study of implementing high-speed transportation technologies from Fort Worth to Laredo.  

This study has taken a first step in assessing the feasibility of new and emerging transportation 
technology throughout Texas. Preliminary findings from the alternatives analysis suggest that an 
alternative from Fort Worth to Laredo utilizing hyperloop with Stopping Pattern One ranks highest. A 
hyperloop alternative provides the highest percentage of potential travel time savings, supports the 
throughput of a significant number of passengers, and scores well or highest in numerous other 
evaluation criteria. Yet, as shown in the Level 3: Other Factors to Consider, qualitative assessment,  
hyperloop is an unproven transportation technology with many operational unknowns.  

Findings in Section 5 presented the highest ranking viable alternatives from Fort Worth to Laredo using 
hyperloop, maglev and high-speed rail. While a hyperloop alternative scored highest, all were determined 
to be feasible. As an alternative from Fort Worth to Laredo progresses into a NEPA process each of the 
primary technology modes should be considered viable, with the understanding that hyperloop could 
provide the most benefit.  
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Appendix A: Alternatives Analysis Level 2 Detailed Methodology and 
Analysis 
Appendix A includes methodology discussion, evalauation criteria, and data tables related to the Level 2 
alternatives analysis.   
 
Step 1: Corridor and Technology Compatibility 
Step 1 assembled corridors from previous studies and assessed compatibility with the technology modes 
based on type. During stakeholder meetings, MPOs were asked to provide suggestions for additional 
corridors to be investigated, but none were provided. A total of 20 corridors were identified. Table 9 
displays identified corridors for the Level 2 Alternatives Analysis including a general geographic 
description.  

Table 9: General Corridor Descriptions 
 

Corridor Along / 
Follows Type General Route Description 

Fort Worth to 
Waco  

BNSF/UPRR Railroad Following the Union Pacific Railway south toward Hillsboro 

I-35 Highway Parallels the I-35 corridor south from Fort Worth 

Electrical 
Corridor Utility 

Travelling southeast from Fort Worth, generally following 
the State Highway 287 corridor, and turning south to 
transition to an electrical corridor travelling southeast 
toward Mansfield. Southwest of Mansfield the corridor 
would turn south toward Waco 

Fort Worth to 
Arlington Area to 
Waco 

Greenfield Greenfield 

Generally following I-30 east and turning south near the 
existing transportation corridors. South of Waxahachie the 
corridor would enter a new greenfield corridor outside of 
transportation infrastructure right-of-way continuing 
toward Hillsboro and Waco 

Waco to 
Killeen/Temple  

UPRR Railroad Generally following the Union Pacific Railway south from 
Waco 

Greenfield Greenfield Generally parallel to I-35, travelling southeast in a corridor 
with no existing transportation infrastructure 

I-35 Highway Parallels the I-35 corridor south from Waco 
Electrical 
Corridor Utility East of Waco, near Trading House Creek Reservoir, the 

corridor would travel southwest to Killeen/Temple area 

Fort Worth Area to 
Killeen/Temple  

BNSF 
(Amtrak 

Texas Eagle) 
Railroad Generally following the BNSF Railway south from Fort 

Worth to Temple 

Killeen/Temple to 
Austin  

UPRR 
(Amtrak 

Texas Eagle) 
Railroad Following the Union Pacific Railway south from 

Killeen/Temple area toward the Austin area 

Greenfield Greenfield 
West and generally parallel to the Union Pacific Railway, 
travelling southwest in an undeveloped corridor toward 
Austin 

Austin to San 
Antonio  

UPRR Shared 
Corridor Railroad West of Austin, generally paralleling the I-35 corridor 

toward San Antonio 

Greenfield Greenfield Generally east of Austin traveling southward toward the 
Austin Airport and on to San Antonio 

Electrical 
Corridor Utility East of Austin, travelling southwest toward Seguin 

BNSF Greenfield East of Austin, near State Highway 130, travelling 
southwest toward san Antonio in an undeveloped corridor 
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Corridor Along / 
Follows Type General Route Description 

Killeen/Temple to 
San Antonio  

I-35 Highway Parallels the I-35 corridor south from Killeen/Temple area 
Electrical 
Corridor Utility West of Killeen, travelling southwest toward 

Fredericksburg before turning south toward San Antonio 

San Antonio to 
Laredo  

Greenfield Greenfield 
Leaving San Antonio travelling Southwest toward Yancey 
and then turning south toward Laredo in an undeveloped 
corridor 

UPRR Railroad Generally parallel to I-35 toward Laredo 
I-35 Highway Parallels the I-35 corridor south from San Antonio 

*BNSF – Burlington-Northern Santa Fe – Railroad Corridor 
*UPRR – Union Pacific Railroad – Railroad corridor 
Source: AECOM, 2020 

Figure 8 displays the identified corridors by type along the Fort Worth to Laredo study area. Each corridor 
is displayed on in the figure as a line, however specific footprint and geographic locations were 
intentionally not defined for this study.  As an alternative from Fort Worth to Laredo progresses through a 
NEPA process, more specific limits of disturbance would be identified through preliminary engineering and 
environmental assessment. 
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Figure 8: Identified Corridors by Type 

 
Source: AECOM, 2020 
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Technology assumptions were used to evaluate corridor and technology compatibility. The technology 
assumptions were developed based on plans reviewed in the Task 3 Previous Studies Review 
Memorandum and professional judgement. Assumptions made to evaluate corridors and primary 
technology combinations were: 

• Primary Technology Assumption 1: Primary technologies are not compatible with shared 
corridors. Overhead catenary systems for electrical high-speed rail vehicles can interfere with 
freight signals and operations. High-speed transit systems require 100 percent grade separation 
(closed systems) to achieve high speeds. 

• Primary Technology Assumption 2: Maglev and high-speed rail are not compatible along highway 
routes. Both have more restrictive horizontal and vertical design criteria than highways. To follow 
an existing highway route, the speed of the technology would have to be greatly reduced. 
Hyperloop is theorized to be able to generally follow highway routes due to a smaller footprint and 
enclosed guideway, however, a reduction in speed would be necessary. 

• Primary Technology Assumption 3: Primary technologies are not compatible with existing freight 
railroad corridors. For primary technologies, the entire right-of-way would be fenced and fully 
grade separated (enclosed systems). Existing freight railroad alignments are neither compatible 
with the speeds required, nor do they have the required room for separation of freight and high-
speed passenger services.  

The analysis resulted in 38 corridor and primary technology combinations, which are provided, as shown 
in Table 10. In general, primary technologies were feasible following utility corridors and favorable in Texas 
due to geography and long sections of uninterrupted linear paths. 
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Table 10: Level 2- Step 1: Technology and Corridor Compatibility 
   Level 1 - Single Mode Options Applicable Technology Combo Counts 

City Pair Along/Follows Corridor Type  Hyperloop Maglev High-Speed Rail Hyperloop Maglev High-Speed Rail 

Fort Worth to 
Waco 

UPRR Railroad 
N3: Very similar to I-35. I-35 expected 

to be less impactful as hyperloop 
would be in right-of-way. 

N3 N3 (this is in C4C 
(NEPA Preferred) 

2 

4 

1 

1 

1 

1 

I-35 Highway Pass N2 N2 
Electrical Corridor Utility Pass Pass Pass 

Dallas to Waco* 
BNSF Railroad 

N1: Outside study area. 

BNSF Railroad 
I-35 Highway 

Fort Worth to 
Arlington Area to 

Waco 
Greenfield Greenfield 

Waco to 
Killeen/Temple 

UPRR/BNSF Railroad 
N3: Very similar to I-35. I-35 expected 

to be less impactful as hyperloop 
would be in right-of-way. 

N3 N3 

2 1 1 
Greenfield near BNSF 

Greenfield 
generally 

following BNSF 
Pass Pass Pass 

I-35 Highway Pass N2 N2 
Electrical Corridor Utility N1: Environmental concerns. 

0 -- 0 -- 0 -- Fort Worth to 
Killeen/Temple BNSF (Amtrak Texas Eagle)  Railroad N3 

Killeen/Temple to 
Austin Area 

BNSF (Amtrak Texas Eagle)  Railroad N3 
1 

4 

1 

3 

1 

3 

Greenfield near BNSF Greenfield Pass Pass Pass 

Austin to San 
Antonio  

UPRR Shared corridor Railroad N3 

3 3 3 
Greenfield Greenfield Pass Pass Pass 

Electrical Corridor Utility Pass Pass Pass 
Greenfield near BNSF Greenfield Pass Pass Pass 

Killeen/Temple to 
San Antonio 

I-35 Highway Pass N2 N2 1 0 0 
Electrical Corridor Utility N1: Outside of study area.  

San Antonio to 
Laredo 

Greenfield Greenfield Pass Pass Pass 
2 2 1 1 1 1 UPRR Shared Corridor Railroad N3 N3 N3 

I-35 Highway Pass N2 N2 

      Sum 32  3  3 

       Total    38     
Notes Technology Assumptions 
N1: Rule out corridor (all modes) 
N2: No High-Speed Rail, Maglev along highway corridors 
N3: No High-Speed Rail, Maglev, or Hyperloop along railroad corridors 
*Dallas corridors were initially included to assess southern routes, but were 
determined to be outside of the study area and excluded.  
*BNSF – Burlington-Northern Santa Fe – Railroad Corridor 
*UPRR – Union Pacific Railroad – Railroad corridor 
Source: AECOM, 2020 
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Step 2: Scoring of Corridor and Technology Combinations Based on Evaluation Criteria 
Corridor and technology combinations, carried over from Step 1, were then scored based on evaluation 
criteria developed from the Task 2 and 3 memoranda and professional judgement. Table 11 describes 
criteria used to quantitatively evaluate the corridors and technology combinations.  

Table 11: Corridor and Primary Technology Combination Evaluation Criteria 
 

Criteria Unit of 
Measure Criteria Description 

Corridor 
Length Miles Mileage calculated with Geographic Information Systems (GIS) software. 

Capital Cost 
Per Mile Dollars 

Guideway capital costs per mile based on estimates and review of existing and 
planned transportation systems. Capital costs were identified based on publicly 
available data and did not include information if vehicles were included in costs. 

Cost to 
Construct  Dollars Total approximate cost per corridor = 

([Corridor Length] x [Guideway Capital Costs per Mile]) 

Passenger 
Capacity 

Number of 
Passengers 

Capacity based on a calculation of the number of passengers per typical trainset 
multiplied by headway. Typical headways varied by technology mode. (see Task 2 
Technology Review and Design Criteria Memorandum) 

Reduction in 
Travel Time 

Percent 
time savings 
compared 
to driving 

Travel time assumes technology top operating speed unless in a curve, in which 
case speed is based on acceleration. Maximum acceleration of 0.2 gravitational 
force (g) for hyperloop and 0.1g for high-speed rail and maglev were used. No 
passengers are expected to be standing; therefore, a higher acceleration is 
feasible. The analysis did not consider stopping patterns, or how quickly a vehicle 
accelerates. 

High 
Development Acres Highly developed land cover based on the National Land Cover Database 2016.  

Wetlands Acres Wetlands land cover based on National Land Cover Database 2016. 

Water Acres Water land cover based on the National Land Cover database 2016. 

Pasture and 
Crop Lands Acres Pasture and crop lands (agriculture) based on National Land Cover Database 2016.  

National and 
State Historic 
Places 

Number of 
historic 
sites 

Per National Register of Historic Places and data from the Texas Historical 
Commission.  

Parks and 
Open Space 

Number of 
sites 

Texas Parks and Wildlife, Land and Water Resources Conservation and Recreation 
Plan. Statewide Inventory 2015.  

A scoring methodology was established to evaluate corridor and technology combinations. A 1,000 foot 
buffer was applied to the center of each corridor line creating 2,000 foot buffer. The corridors (including 
buffers) were then evaluated against measurements defined by each criterion to determine a value. Each 
primary technology and corridor combination was then scored based on the identified value from one to 
three. A score of one would represent low performance against the criterion and score of three would 
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represent the highest performance. Total scores were identified by summing all criteria. Table 12 displays 
the Step 2 evaluation criteria and scored technology and corridor combinations.  

When scoring for all criteria, a total possible score of 33 points was possible for each corridor and 
technology combinations. Overall, Step 2 produced 38 scored alternatives from Fort Worth to Laredo (see 
Table 5) connecting each identified metropolitan area in the study area. 

To assemble the scored alternatives from Fort Worth to Laredo, each corridor score from Table 12 was 
summed. Table 13 displays each of the 38 alternatives, corridor types between city pairs, scores, and total 
costs.  
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Table 12: Level 2, Step 2 Evaluation Criteria Table 
 Red = 1 point 

Fort Worth to Waco Corridors 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

Waco to Killeen/Temple 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 Orange = 2 points 
 Green = 3 points 

  Utility I-35 Greenfield Greenfield I-35 

 Primary Technology 
Hyperloop Maglev High-

Speed Rail Hyperloop Hyperloop Maglev 
High-

Speed 
Rail 

Hyperloop Maglev 
High-

Speed 
Rail 

Hyperloop 

Alignment Criteria Measure                       
Length of Route Length of Route in Miles  78 86 84 33 37 

Business 
Feasibility Criteria Measure                       

Capital Cost per 
Mile $Million / mile 54 265 72 54 54 265 72 54 265 72 54 

Cost to Construct 
Alternative 

Total Capital Cost for Alternative ($Billion in 2019 
USD)  4.2 20.7 5.6 4.6 4.5 22.3 6.0 1.8 8.7 2.4 2. 

 Points 3 1 3 3 3 1 3 3 1 3 3 
Required 

Right-of-Way 
Approximate right-of-way needed with Typical 
Section Width (acres) 660 810 950 730 710 880 1020 280 340 400 310 

 Points 3 2 1 3 3 2 1 3 3 1 3 
Passenger Capacity Passengers per Train/Vehicle 1680 2400 1200 1680 1680 2400 1200 1680 2400 1200 1680 

 Points 2 3 1 2 2 3 1 2 3 1 2 
Reduction in Travel 

Time  
Percent Time Savings Compared to Auto 
(time saved/car time) 87% 79% 69% 75% 88% 81% 70% 88% 82% 72% 46% 

 Points 3 2 1 1 3 2 1 3 3 2 1 
Natural Resources 

Sensitivity Measure                       

Corridor Buffer Study Area Total Acres 1891 2092 2032 812 810 

High Development Highly Developed Land Cover Acres within Study 
Area 1 388 28 1 119 

 Points 3 1 3 3 1 

Wetlands Wooded and Emergent Herbaceous Wetland Land 
Cover Acres within Study Area 20 0 20 24 2 

 Points 1 3 1 1 3 
Water Water Land Cover Acres within Study Area 8 0 6 4 0 

 Points 1 3 1 1 3 
Pasture and Crop 

Lands 
Pasture and Crops Land Cover Acres within Study 
Area 613 26 604 286 4 

 Points 1 3 1 1 3 
National and State 

Historic Places Number of Historic Sites in Study Area 0 0 0 0 0 
 Points 3 3 3 3 3 

Parks and Open 
Space Number of Parks and Open Spaces in Study Area  0 0 0 0 0 

  Points 3 3 3 3 3 
 Score (out of 10*3 = 30 max points) 23 20 18 25 23 20 18 23 22 19 25 
 Overall       top score             top score 
 Hyperloop       top score             top score 

 Maglev   
top 

score       
top 

score     
top 

score     

 HSR     top score       
top 

score     
top 

score   
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 Table 12: Level 2, Step 2 Evaluation Criteria Table -continued 
 

 Red = 1 point 
Killeen/Temple to Austin   Austin to San Antonio Route Corridors  Killeen/Temple 

to San Antonio 
 San Antonio to Laredo 

Orange = 2 points 
 Green = 3 points Greenfield Greenfield Utility Greenfield/BNSF  I-35  Greenfield I-35 
 Primary Technology Hyperloop Maglev High-

Speed Rail  Hyperloop Maglev High-
Speed Rail Hyperloop Maglev High-

Speed Rail Hyperloop Maglev High-
Speed Rail  Hyperloop  Hyperloop Maglev High-

Speed Rail Hyperloop 

Alignment Criteria Measure                                   
Length of Route Length of Route in Miles  37  145 114 149  137  147 157 

Business Feasibility Criteria Measure       

 

                  

 

  

 

        

Capital Cost per Mile $Million / mile 54 265 72 54 265 72 54 265 72 54 265 72 54 54 265 72 54 
Cost to Construct 
Alternative  

Total Capital Cost for Alternative ($Billion in 2019 
USD)  2.0 9.8 2.7 7.8 38.4 10.4 6.2 30.2 8.2 8.0 39.5 10.7 7.4 7.9 39.0 10.6 8.5 

  Points 3 3 3 3 1 3 3 1 3 3 1 3 3 3 1 1 3 
Required 
right-of-way 

Approximate right-of-way needed with Typical 
Section Width (acres) 310 390 450 1230 1510 1760 970 1190 1380 1260 1550 1810 1160 1250 1530 1780 1330 

 Points 3 3 3 3 2 1 3 3 2 2 1 1 3 3 1 1 3 
Passenger Capacity Passengers per Train/Vehicle 1680 2400 1200 1680 2400 1200 1680 2400 1200 1680 2400 1200 1680 1680 2400 1200 1680 
  Points 2 3 1 2 3 1 2 3 1 2 3 1 2 2 3 1 2 

Reduction in Travel Time  
Percent Time Savings Compared to Auto 
(time saved/car time) 89% 83% 73% 89% 83% 72% 91% 86% 78% 84% 75% 67% 72% 75% 64% 55% 75% 

  Points 3 3 1 3 3 1 3 3 2 3 2 1 1 3 2 1 3 
Natural Resources 
Sensitivity Measure                                   

Corridor Buffer Study Area Total Acres 896 

 

3516 2767 3604 

 

3321 

 

3553 3797 

High Development 
Highly Developed Land Cover Acres within Study 
Area 7 79 24 77 1083 10 338 

  Points 3 3 3 3 1 3 1 

Wetlands  
Wooded and Emergent Herbaceous Wetland 
Land Cover Acres within Study Area 27 84 103 100 0 102 2 

  Points 3 1 1 1 3 1 3 

Water Water Land Cover Acres within Study Area 6 63 20 81 0 6 0 

  Points 3 1 3 1 3 1 3 

Pasture and Crop Lands 
Pasture and Crops Land Cover Acres within Study 
Area 583 1447 1417 1556 10 247 103 

  Points 3 1 1 1 3 1 3 

National and State Historic 
Places Number of Historic Sites in Study Area 2 3 3 4 0 0 1 

  Points 3 1 1 1 3 3 1 

Parks and Open Space Number of Parks and Open Spaces in Study Area  0 0 0 0 0 0 0 
 Points 3 3 3 3 3 3 3 

 Score (out of 10*3 = 30 max points) 29 30 26 

 

21 19 16 23 22 20 20 17 16 

 

25 

 

23 19 16 25 
 Overall   

top 
score         top score                   top score 

 Hyperloop top score           top score                   top score 
 Maglev   

top 
score           

top 
score             

top 
score     

 HSR     top score           top score             top score   
Source: AECOM, 2020 
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Table 13: Alternatives from Fort Worth to Laredo by Corridor and Score 

 
Technology 

Corridor Between Metropolitan Area   
Fort 

Worth to 
Waco 
(score) 

Waco to 
Killeen/Temple 

(score) 

Killeen/Temple 
to Austin 

(score) 

Austin to San 
Antonio 
(score) 

San Antonio to 
Laredo 
 (score) 

Total 
Raw 

Score 

Potential 
Total Cost 
($ Billions 
rounded) 

Hyperloop I-35 
(25) 

I-35 
(25) 

Greenfield 
(29) 

Utility 
(23) 

I-35 
(25) 127 23 

Hyperloop I-35 
(25) 

I-35 
(25) 

Greenfield 
(29) 

Greenfield 
(21) 

I-35 
(25) 125 25 

Hyperloop Utility 
(23) 

I-35 
(25) 

Greenfield 
(29) 

Utility 
(23) 

I-35 
(25) 125 23 

Hyperloop I-35 
(25) 

Greenfield 
(23) 

Greenfield 
(29) 

Utility 
(23) 

I-35 
(25) 125 23 

Hyperloop I-35 
(25) 

I-35 
(25) 

Greenfield 
(29) 

Utility 
(23) 

Greenfield 
(23) 125 23 

Hyperloop I-35 
(25) 

I-35 
(25) 

Greenfield 
(29) 

Greenfield/BNSF 
(20) 

I-35 
(25) 124 25 

Hyperloop Utility 
(23) 

I-35 
(25) 

Greenfield 
(29) 

Greenfield 
(21) 

I-35 
(25) 123 25 

Hyperloop I-35 
(25) 

Greenfield 
(23) 

Greenfield 
(29) 

Utility 
(23) 

Greenfield 
(23) 123 23 

Hyperloop I-35 
(25) 

Greenfield 
(23) 

Greenfield 
(29) 

Greenfield 
(21) 

I-35 
(25) 123 25 

Hyperloop Utility 
(23) 

Greenfield 
(23) 

Greenfield 
(29) 

Utility 
(23) 

I-35 
(25) 123 23 

Hyperloop I-35 
(25) 

I-35 
(25) 

Greenfield 
(29) 

Greenfield 
(21) 

Greenfield 
(23) 123 24 

Hyperloop Utility 
(23) 

I-35 
(25) 

Greenfield 
(29) 

Utility 
(23) 

Greenfield 
(23) 123 22 

Hyperloop I-35 
(25) 

I-35 
(25) 

Greenfield 
(29) 

Greenfield/BNSF 
(20) 

Greenfield 
(23) 122 25 

Hyperloop Utility 
(23) 

I-35 
(25) 

Greenfield 
(29) 

Greenfield/BNSF 
(20) 

I-35 
(25) 122 25 

Hyperloop I-35 
(25) 

Greenfield 
(23) 

Greenfield 
(29) 

Greenfield/BNSF 
(20) 

I-35 
(25) 122 25 

Hyperloop I-35 
(25) 

Greenfield 
(23) 

Greenfield 
(29) 

Greenfield 
(21) 

Greenfield 
(23) 121 24 

Hyperloop Utility 
(23) 

Greenfield 
(23) 

Greenfield 
(29) 

Utility 
(23) 

Greenfield 
(23) 121 22 

Hyperloop Utility 
(23) 

Greenfield 
(23) 

Greenfield 
(29) 

Greenfield 
(21) 

I-35 
(25) 121 24 

Hyperloop Utility 
(23) 

I-35 
(25) 

Greenfield 
(29) 

Greenfield 
(21) 

Greenfield 
(23) 121 24 

Hyperloop I-35 
(25) 

Greenfield 
(23) 

Greenfield 
(29) 

Greenfield/BNSF 
(20) 

Greenfield 
(23) 120 24 

Hyperloop Utility 
(23) 

Greenfield 
(23) 

Greenfield 
(29) 

Greenfield/BNSF 
(20) 

I-35 
(25) 120 25 

Hyperloop Utility 
(23) 

I-35 
(25) 

Greenfield 
(29) 

Greenfield/BNSF 
(20) 

Greenfield 
(23) 120 24 

Hyperloop Utility 
(23) 

Greenfield 
(23) 

Greenfield 
(29) 

Greenfield 
(21) 

Greenfield 
(23) 119 24 

Hyperloop Utility 
(23) 

Greenfield 
(23) 

Greenfield 
(29) 

Greenfield/BNSF 
(20) 

Greenfield 
(23) 118 24 

Maglev Utility 
(20) 

Greenfield 
(22) 

Greenfield 
(30) 

Utility 
(22) 

Greenfield 
(19) 113 108 

Maglev Utility 
(20) 

Greenfield 
(22) 

Greenfield 
(30) 

Greenfield 
(19) 

Greenfield 
(19) 110 117 

Maglev Utility 
(20) 

Greenfield 
(22) 

Greenfield 
(30) 

Greenfield/BNSF 
(17) 

Greenfield 
(19) 108 118 
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Technology 

Corridor Between Metropolitan Area   
Fort 

Worth to 
Waco 
(score) 

Waco to 
Killeen/Temple 

(score) 

Killeen/Temple 
to Austin 

(score) 

Austin to San 
Antonio 
(score) 

San Antonio to 
Laredo 
 (score) 

Total 
Raw 

Score 

Potential 
Total Cost 
($ Billions 
rounded) 

Hyperloop I-35 
(25) 

I-35 
(25) 

I-35  
(25) 

I-35 
(25) 100 25 

High-Speed 
Rail 

Utility 
(18) 

Greenfield 
(19) 

Greenfield 
(26) 

Utility 
(20) 

Greenfield 
(16) 99 32 

Hyperloop I-35 
(25) 

Greenfield 
(23) 

I-35  
(25) 

I-35 
(25) 98 24 

Hyperloop I-35 
(25) 

I-35 
(25) 

I-35  
(25) 

Greenfield 
(23) 98 24 

Hyperloop Utility 
(23) 

I-35 
(25) 

I-35 
(25) 

I-35 
(25) 98 24 

Hyperloop I-35 
(25) 

Greenfield 
(23) 

I-35  
(25) 

Greenfield 
(23) 96 24 

Hyperloop Utility 
(23) 

Greenfield 
(23) 

I-35  
(25) 

I-35 
(25) 96 24 

Hyperloop Utility 
(23) 

I-35 
(25) 

I-35  
(25) 

Greenfield 
(23) 96 24 

High-Speed 
Rail 

Utility 
(18) 

Greenfield 
(19) 

Greenfield 
(26) 

Greenfield 
(16) 

Greenfield 
(19) 95 32 

High-Speed 
Rail 

Utility 
(18) 

Greenfield 
(19) 

Greenfield 
(26) 

Greenfield/BNSF 
(16) 

Greenfield 
(19) 95 32 

Hyperloop Utility 
(23) 

Greenfield 
(23) 

I-35  
(25) 

Greenfield 
(23) 94 23 

Source: AECOM, 2020 

Step 3: Preliminary Findings: Ranked Fort Worth to Laredo Alternatives for Each Primary Technology 
Full length (Fort Worth to Laredo) alternatives were assembled from corridor and technology 
combinations scored in the Step 2. After screening, the highest rank end-to-end alternative was selected 
as a preliminary finding for each primary technology mode (see Table 6). 

As no specific alignment or route were to be chosen the evaluation was intended to generally score each 
corridor and technology based on a high-level assessment of publicly available data. 

Step 4: Infill Technology Considerations 
Levels 1 and 2 of the alternatives analysis determined infill technologies to be best suited for intercity 
connectivity in a phased or supplemental role to primary technologies. Figure 9 shows how an infill 
technology could potentially supplement a primary technology alternative.  
 

Figure 9: Infill Technology Connectivity Example 

 
Source: AECOM, 2020 

Existing conventional passenger rail service operates with similar city pair connectivity, as shown in Figure 
9. However, infill technologies are constrained in performance and reliability due to operating in shared 
corridors. Step 4 of the alternatives analysis conducted a compatibility assessment of identified corridors 
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and technologies. Outcomes of the assessment produced viable infill technology and corridor 
combinations that could connect city pairs in the study area. Table 14 shows the infill technology and 
corridor compatibility analysis. 
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Table 14: Level 2, Step 4 Infill Technology and Corridor Compatibility Analysis 
   Level 1 - Single Mode Options Applicable Technology Combination Counts 

Segment Along/Follows Corridor Type Guaranteed 
Transit 

Conventional 
Passenger 

Rail 

Higher-
Speed Rail 

Guaranteed 
Transit 

Conventional 
Passenger Rail 

Higher-
Speed Rail 

Fort Worth to Waco 
UPRR Railroad N5 Pass  Pass 

1 

1 

1 

1 

1 

1 

I-35 Highway route  Pass N3 N3 
Electrical Corridor Utility N4 N4 N4 

Fort Worth Area to Waco Greenfield Greenfield N4 N4 N4 

Waco to Temple 
UPRR/BNSF Railroad N5 Pass  Pass 

1 1 1 Greenfield/BNSF Greenfield/BNSF N4 N4 N4 
I-35 Highway  Pass N3 N3 

Killeen/Temple to Austin 
BNSF (Amtrak Texas Eagle)  Railroad N5 Pass  Pass  

0 

1 

1 

1 

1 

1 

Greenfield/BNSF Greenfield N4 N4 N4 

Austin to San Antonio  

UPRR/Lonestar Shared 
corridor Railroad N2  Pass  Pass 

0 1 1 Greenfield Greenfield N4 N4 N4 
Electrical Corridor Utility N4 N4 N4 

Greenfield/BNSF Greenfield N4 N4 N4 

Killeen/Temple to San 
Antonio  

I-35 Highway Pass  N3 N3 
1 0 0 

Electrical Corridor Utility N4 N4 N4 
Notes: Infill Technology Assumptions      1  1  1 
N1: Rule Out Corridor   With Stopping Patterns 1 1 1 1 1 1 
N2: No Guaranteed Transit in shared corridors      3     
N3: Only Guaranteed Transit along highway routes           
N4: No Infill Tech along greenfield or utility corridors           
N5: No Guaranteed Transit along railroad routes           
Source: AECOM, 2020
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Appendix B: Station Analysis 
A station analysis was conducted concurrent with the alternative analysis. The goal of the analysis was to 
identify suitable station locations in proximity to cities identified in Level 1 of this assessment. Fort Worth 
was excluded from the analysis because the city recently completed a separate study identifying 
preferred station locations for a high-speed rail station near downtown. 

Methodology 
U.S. Census Bureau block groups were used as a geographic unit for this assessment. Available land use, 
demographic, transportation infrastructure, and environmental consideration data were assembled and 
scored to identify high-scoring block groups in the study area. Data was sourced primarily from 
participating MPOs and state and federal agencies where applicable. Tabular analysis and desktop 
research were used to overlay datasets within the identified block groups and evaluate a score based on a 
set of criteria.  

This analysis sought to identify block groups with the highest suitability for developing a station based on 
analysis of the selected criteria. The analysis intentionally did not identify specific locations and/or parcels 
in which a station should be located. Results were mapped with Geographic Information Systems (GIS) 
software and displayed graphically.  

Scoring criteria were selected to show multi-modal connectivity to a station, employment and population 
density, environmental considerations, existing and future land use, and land availability. A brief 
description of these criteria is provided in Table 15. 
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Table 15: Station Analysis Scoring Criteria 
Criteria Definition Scoring  Scoring Details 

Multimodal 
Connectivity 

- Number of transit stops 
- Type of transit service (flag stop/fixed route) 
- Freight rail infrastructure – presence of transit 

hub or park-and-ride 

0 to 3 
0 or 1 
0 or 1 

(Low to High) 
(Present/Not Present) 
(Present/Not Present) 

Employment and 
Population Density 

Modal suitability (combination of population and 
employment numbers to identify an index that is 
calculated per mile) 

0 or 1 (Low or High) 

Environmental 
Considerations 

Using GIS data from the Federal Emergency 
Management Agency, Texas Natural Resources 
Information System, Texas Department of 
Transportation, and other sources, this measure 
indicates the percentage of environmental features 
found within a block group that pose barriers to 
station development. Block groups with higher 
percentages of environmental features received 
lower scores, while block groups with lower 
percentages of environmental features received 
higher scores. 

0 to 3 

Percentage of block 
group covered by 
environmental 
features: 

0 = >51%  
1 = 26% - 50% 
2 = 11% - 25% 
3 = <10% 

Existing and Future 
Land Use/Land Use 
Availability 

Potential sites where existing or planned land uses 
are suitable for station locations were identified. 
Where land uses were found to be compatible, 
available land or open space for station locations 
was assessed. To assess the transit-oriented 
development/redevelopment potential, locations 
that are prime for those opportunities based on 
connectivity and availability of developable land 
were identified. 

0 to 2 

0 = Not Conducive to 
station development 
(industrial, landfills, 
single-family housing,) 
1 = Moderately 
Supportive 
(apartments/condos, 
offices/retail, etc.) 
2 = Highly Supportive 
(mixed-use, high-
density residential) 

Total Possible Score 11  
 
Analysis 
Station areas presented are generalized locations that do not identify specific sites or parcel selections. 
Each MPO area was evaluated for highly suitable block groups based on the criteria described in Table 15. 
The following discussion includes a brief summary and high-scoring block group map identified through 
the analysis.  
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In the Waco area, block groups rank highly near the central business district where employment and 
population density are highest. High-scoring block groups were also present north of the Brazos River, 
where numerous freight rail lines, a freight rail yard, and industrial land uses converge. South of the river, 
block groups rank highly due to favorable land uses and bus connectivity, as shown in Figure 10.  

Figure 10: Waco Area Station Analysis Results 

 

Source: AECOM, 2020 
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In the Killeen/Temple area, block groups generally score highly in areas of favorable land uses. Airports 
northwest of Temple and southwest of Killeen, at Fort Hood, add to block group scoring. The highest-
scoring block group was centrally located and generally had mostly commercial uses with higher 
employment density, as shown in Figure 11. 

Figure 11: Killeen/Temple Area Station Analysis Results 

 

Source: AECOM, 2020 
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The Austin area had the most high-scoring block groups spread out across the region and in the central 
business district. High-scoring block groups also occurred southeast of downtown at the Austin-
Bergstrom International Airport. Favorable land uses account for many high-scoring block groups north of 
Austin, as shown in Figure 12. 

Figure 12: Austin Area Station Analysis Results 

 
Source: AECOM, 2020 
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In the San Antonio area, population and employment density generally provided high scores to block 
groups around the downtown area. There were additional high-scoring block groups near San Antonio 
International Airport where connectivity and commercial and industrial land uses provided a favorable 
score. Block groups near Joint Base San Antonio also scored highly due to connectivity and favorable 
land uses, as shown in Figure 13.  

Figure 13: San Antonio Area Station Analysis Results 

 
Source: AECOM, 2020 
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Block groups in the Laredo area are generally larger, due to smaller population numbers than some of the 
more urban cities evaluated. Again, high-scoring block groups were generally centered near the central 
business district. The highest-scoring block group was near a large area of commercial and industrial uses 
with high population and employment density. Freight rail connectivity also added to the score, as shown 
in Figure 14.  

Figure 14: Laredo Area Station Analysis Results 

 
Source: AECOM, 2020 
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Outcomes 
In all locations analyzed, connectivity, favorable land uses, and employment and population density 
contributed to high-scoring block groups. These factors tend to converge in locations near city centers. 
Additional high-scoring block groups tended to be in locations adjacent to or within airports. Existing 
airports are nodes for transportation modes and are generally trip generators; therefore, adding high-
speed transportation options to these nodes scored highly in the station analysis. Overall, additional study 
would be required to more specifically align station areas with specific routing to be utilized in the selected 
transportation technology mode. 

Stations were analyzed independent of corridors and end-to-end alternatives. This choice was made 
because no specific routing or alignments were identified in the course of the Task 4 Alternatives 
Analysis. As the program for implementing a high-speed ground transportation option within the study 
area progresses through the project life cycle and into a NEPA process, project alignments and footprints 
will become more refined, with specific impacts identified. 

Station Analysis Summary Data Table 
Table 16 summaries highest and high scoring block groups depicted in the previous series of maps. 

Table 16: Station Analysis Data Table 

MPO Block Group 
GIS ID 

Employment 
and 

Population 
Density 
Score 

Environmental 
Considerations 

Score 

Land 
Use 

Score 

Transit 
Stops 
Score 

Transit 
Type 
Score 

Freight Rail 
Infrastructure 

Score 

Total 
Score 

WMPO G483090004004 3 3 1 1 0 0 8 
WMPO G483090037072 3 3 1 1 0 0 8 

WMPO G483090033002 3 3 0 1 0 1 8 

WMPO G483090023022 2 3 1 1 0 1 8 

WMPO G483090023021 3 3 1 1 0 0 8 

WMPO G483090016001 1 3 2 1 0 1 8 

WMPO G483090037075 1 3 1 1 0 1 7 

WMPO G483090004002 3 2 1 1 0 0 7 

WMPO G483090023023 2 3 1 1 0 0 7 

WMPO G483090007001 2 3 0 1 0 1 7 

WMPO G483090016004 0 3 2 1 0 1 7 

WMPO G483090016005 1 3 2 1 0 0 7 

WMPO G483090017002 1 3 1 1 0 1 7 
WMPO G483090016003 2 3 0 1 0 0 6 

WMPO G483090037073 1 3 0 1 0 1 6 

WMPO G483090004003 3 1 1 1 0 0 6 

WMPO G483090005982 1 3 0 1 0 1 6 

WMPO G483090027001 2 3 0 1 0 0 6 

WMPO G483090001002 3 1 0 1 0 1 6 

WMPO G483090011005 2 3 0 1 0 0 6 

WMPO G483090009002 2 3 0 1 0 0 6 

WMPO G483090026001 2 3 0 1 0 0 6 



Fort Worth to Laredo High-Speed Transportation Study 
Alternative Analysis and Findings Memorandum 

 
   Final  
44  April 2020 

MPO Block Group 
GIS ID 

Employment 
and 

Population 
Density 
Score 

Environmental 
Considerations 

Score 

Land 
Use 

Score 

Transit 
Stops 
Score 

Transit 
Type 
Score 

Freight Rail 
Infrastructure 

Score 

Total 
Score 

WMPO G483090026003 2 3 0 1 0 0 6 

WMPO G483090033001 0 3 2 1 0 0 6 

WMPO G483090037061 0 3 1 1 0 1 6 

WMPO G483090024983 2 3 0 1 0 0 6 

WMPO G483090025011 2 3 0 1 0 0 6 

WMPO G483090025013 2 3 0 1 0 0 6 

WMPO G483090025032 2 3 0 1 0 0 6 

WMPO G483090013002 2 3 0 1 0 0 6 

WMPO G483090032001 0 3 1 1 0 1 6 

WMPO G483090019001 2 2 1 1 0 0 6 

WMPO G483090005984 2 3 0 1 0 0 6 

WMPO G483090036021 0 3 1 1 0 1 6 

WMPO G483090024982 2 3 0 1 0 0 6 

WMPO G483090005983 1 3 0 1 0 1 6 

WMPO G483090007003 2 3 0 1 0 0 6 

WMPO G483090008001 2 3 0 1 0 0 6 

WMPO G483090008002 2 3 0 1 0 0 6 

WMPO G483090009001 2 3 0 1 0 0 6 

WMPO G483090009003 2 3 0 1 0 0 6 

WMPO G483090009004 2 3 0 1 0 0 6 

WMPO G483090010003 2 3 0 1 0 0 6 

WMPO G483090011004 2 3 0 1 0 0 6 

WMPO G483090012001 2 3 0 1 0 0 6 

WMPO G483090016002 1 3 0 1 0 1 6 

WMPO G483090017001 0 3 1 1 0 1 6 

WMPO G483090017003 0 3 1 1 0 1 6 

WMPO G483090017004 0 3 1 1 0 1 6 

WMPO G483090018001 0 3 1 1 0 1 6 

WMPO G483090021004 2 3 0 1 0 0 6 

WMPO G483090043004 1 3 1 1 0 0 6 

WMPO G483090027003 2 3 0 1 0 0 6 

WMPO G483090037081 2 3 0 0 0 1 6 

WMPO G483090010002 2 3 0 1 0 0 6 

WMPO G483090010001 2 3 0 1 0 0 6 

KTMPO G480270216012 3 3 2 1 0 1 10 

KTMPO G480270224051 3 3 1 1 0 0 8 

KTMPO G480270221043 3 3 1 1 0 0 8 

KTMPO G480270220004 2 3 2 1 0 0 8 
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MPO Block Group 
GIS ID 

Employment 
and 

Population 
Density 
Score 

Environmental 
Considerations 

Score 

Land 
Use 

Score 

Transit 
Stops 
Score 

Transit 
Type 
Score 

Freight Rail 
Infrastructure 

Score 

Total 
Score 

KTMPO G480990108043 2 3 1 1 0 1 8 

KTMPO G480990108041 2 3 1 1 0 1 8 

KTMPO G480270234032 3 2 2 0 0 1 8 

KTMPO G480270213033 3 3 1 1 0 0 8 

KTMPO G480270203001 3 3 1 0 0 1 8 

KTMPO G480270219033 3 3 0 1 0 0 7 

KTMPO G480270219041 2 3 1 1 0 0 7 

KTMPO G480270219014 2 3 0 1 0 1 7 

KTMPO G480270222002 1 3 1 1 0 1 7 

KTMPO G480270221051 3 3 0 1 0 0 7 

KTMPO G480270231081 0 3 2 1 0 1 7 

KTMPO G480270231084 2 3 0 1 0 1 7 

KTMPO G480270231073 1 3 1 1 0 1 7 

KTMPO G480270231071 2 3 1 1 0 0 7 

KTMPO G480270224052 2 3 1 1 0 0 7 

KTMPO G480270221041 1 3 2 1 0 0 7 

KTMPO G480270207022 3 3 0 1 0 0 7 

KTMPO G480270231042 2 3 1 1 0 0 7 

KTMPO G480270216013 2 3 1 1 0 0 7 

KTMPO G480270220003 2 3 1 1 0 0 7 

KTMPO G480270221012 0 3 2 1 0 1 7 

KTMPO G480270224012 2 3 1 1 0 0 7 

KTMPO G480270225014 2 3 1 1 0 0 7 

KTMPO G480270225023 2 3 1 1 0 0 7 

KTMPO G480270226004 2 3 0 1 0 1 7 

KTMPO G480270229001 2 3 1 1 0 0 7 

KTMPO G480270231072 3 3 0 1 0 0 7 

KTMPO G480270231032 3 3 0 1 0 0 7 

KTMPO G480990106011 2 3 0 1 0 1 7 

KTMPO G480990106031 1 3 1 1 0 1 7 

KTMPO G480990107011 3 3 0 1 0 0 7 

KTMPO G480990107012 2 3 0 1 0 1 7 

KTMPO G480990107013 2 3 1 1 0 0 7 

KTMPO G480990105011 3 3 1 0 0 0 7 

KTMPO G480270207021 2 3 0 1 0 1 7 

KTMPO G480270211004 2 3 1 1 0 0 7 

KTMPO G480270217001 3 3 0 1 0 0 7 

KTMPO G480270212032 2 3 1 1 0 0 7 
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MPO Block Group 
GIS ID 

Employment 
and 

Population 
Density 
Score 

Environmental 
Considerations 

Score 

Land 
Use 

Score 

Transit 
Stops 
Score 

Transit 
Type 
Score 

Freight Rail 
Infrastructure 

Score 

Total 
Score 

KTMPO G480270221042 3 3 0 1 0 0 7 

KTMPO G480270234042 3 3 1 0 0 0 7 

KTMPO G482819503022 3 3 0 0 0 1 7 

KTMPO G480270205003 2 3 0 1 0 1 7 

KTMPO G480270210004 3 3 0 1 0 0 7 

KTMPO G480270210005 2 3 0 1 0 1 7 

KTMPO G480270210001 2 3 1 1 0 0 7 

KTMPO G480270212022 2 3 0 1 0 1 7 

CAMPO G484530002031 3 3 0 2 1 0 9 

CAMPO G484530009024 2 3 0 3 0 1 9 

CAMPO G484530020041 2 3 1 2 0 0 8 

CAMPO G484530013032 2 3 1 1 0 1 8 

CAMPO G484530018051 1 3 1 2 1 0 8 

CAMPO G484530020032 1 3 0 2 1 1 8 

CAMPO G484530017181 2 3 1 1 0 1 8 

CAMPO G484530015033 2 3 0 2 0 1 8 

CAMPO G484530015034 2 3 1 2 0 0 8 

CAMPO G484530023181 2 3 1 2 0 0 8 

CAMPO G484530011001 3 1 0 3 0 1 8 

CAMPO G484530006012 2 3 0 3 0 0 8 

CAMPO G484530002063 2 3 1 1 0 0 7 

CAMPO G484530017521 2 3 1 0 0 1 7 

CAMPO G484530018201 2 3 0 2 0 0 7 

CAMPO G484530018202 2 3 0 1 0 1 7 

CAMPO G484530015031 2 3 0 1 0 1 7 

CAMPO G484530018172 2 3 1 1 0 0 7 

CAMPO G484530017531 1 3 1 1 0 1 7 

CAMPO G484530003061 1 3 0 3 0 0 7 

CAMPO G484530017523 3 3 1 0 0 0 7 

CAMPO G484530018494 2 3 0 1 0 1 7 

CAMPO G484530017222 2 3 1 1 0 0 7 

CAMPO G484530018121 2 3 1 1 0 0 7 

CAMPO G484530006035 3 3 1 0 0 0 7 

CAMPO G484530002041 2 3 0 2 0 0 7 

CAMPO G484530022091 0 3 2 0 1 1 7 

CAMPO G484530008011 0 3 0 3 0 1 7 

CAMPO G484530008023 1 3 0 2 0 1 7 

CAMPO G484530012002 3 1 0 2 0 1 7 



Fort Worth to Laredo High-Speed Transportation Study 
Alternative Analysis and Findings Memorandum 

 
   Final  
47  April 2020 

MPO Block Group 
GIS ID 

Employment 
and 

Population 
Density 
Score 

Environmental 
Considerations 

Score 

Land 
Use 

Score 

Transit 
Stops 
Score 

Transit 
Type 
Score 

Freight Rail 
Infrastructure 

Score 

Total 
Score 

CAMPO G484530020021 1 3 0 2 0 1 7 

CAMPO G484530020052 1 3 1 1 0 1 7 

CAMPO G484530021052 2 3 1 1 0 0 7 

CAMPO G484910203111 0 3 0 2 1 1 7 

CAMPO G484530024024 1 3 1 2 0 0 7 

CAMPO G484530024111 1 3 0 2 0 1 7 

CAMPO G484530018192 2 3 1 1 0 0 7 

CAMPO G484530018213 1 3 0 2 0 1 7 

CAMPO G484530021082 1 3 2 1 0 0 7 

CAMPO G484530021101 0 3 0 3 0 1 7 

CAMPO G484530018503 2 3 1 1 0 0 7 

CAMPO G484530023152 2 3 1 1 0 0 7 

CAMPO G484530001013 1 3 0 2 0 1 7 

CAMPO G484530003024 2 3 0 1 0 1 7 

CAMPO G484530004011 1 3 0 2 0 1 7 

CAMPO G484530009021 1 3 0 2 0 1 7 

CAMPO G484530009022 1 3 0 2 0 1 7 

CAMPO G484530006033 3 3 1 0 0 0 7 

CAMPO G484530006043 3 3 1 0 0 0 7 

CAMPO G484530013054 1 3 0 2 0 1 7 

CAMPO G484530002043 3 2 0 2 0 0 7 

CAMPO G484910203123 2 3 2 0 0 0 7 

AAMPO G480291106003 2 3 2 2 0 1 10 

AAMPO G480291101003 3 2 2 3 0 0 10 

AAMPO G480291814021 3 3 1 3 0 0 10 

AAMPO G480291101002 3 1 2 3 0 0 9 

AAMPO G480291308002 1 3 2 2 0 1 9 

AAMPO G480291109001 1 3 2 2 0 1 9 

AAMPO G480291501004 1 3 2 2 0 1 9 

AAMPO G480291921001 2 1 2 3 0 1 9 

AAMPO G480291108001 2 3 2 2 0 0 9 

AAMPO G480291512002 1 3 1 3 0 1 9 

AAMPO G480291909012 2 3 2 2 0 0 9 

AAMPO G480291101001 2 2 2 3 0 0 9 

AAMPO G480291701012 1 3 2 2 0 1 9 

AAMPO G480291919001 1 3 2 2 0 1 9 

AAMPO G480299800041 3 2 2 1 0 0 8 

AAMPO G480291813032 3 3 0 2 0 0 8 
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MPO Block Group 
GIS ID 

Employment 
and 

Population 
Density 
Score 

Environmental 
Considerations 

Score 

Land 
Use 

Score 

Transit 
Stops 
Score 

Transit 
Type 
Score 

Freight Rail 
Infrastructure 

Score 

Total 
Score 

AAMPO G480291105001 1 3 1 2 0 1 8 

AAMPO G480291601004 1 3 0 3 0 1 8 

AAMPO G480291912022 2 3 1 2 0 0 8 

AAMPO G480291815063 3 3 0 2 0 0 8 

AAMPO G480291701011 1 3 2 1 0 1 8 

AAMPO G480291210001 2 3 0 2 0 1 8 

AAMPO G480291212065 1 3 2 1 0 1 8 

AAMPO G480291513011 1 3 1 2 0 1 8 

AAMPO G480291802013 2 3 1 2 0 0 8 

AAMPO G480291901002 2 3 0 2 0 1 8 

AAMPO G480291605011 2 3 1 1 0 1 8 

AAMPO G480291701023 1 3 2 2 0 0 8 

AAMPO G480291913042 2 3 1 2 0 0 8 

AAMPO G480291809011 2 3 1 1 0 0 7 

AAMPO G480291106002 1 3 0 2 0 1 7 

AAMPO G480291818152 2 3 0 2 0 0 7 

AAMPO G480291106001 1 3 0 2 0 1 7 

AAMPO G480291218121 2 3 0 1 0 1 7 

AAMPO G480291801021 1 3 1 2 0 0 7 

AAMPO G480291810011 1 3 0 2 0 1 7 

AAMPO G480291913031 1 3 1 2 0 0 7 

AAMPO G480291107001 1 3 0 2 0 1 7 

AAMPO G480291308001 0 3 0 3 0 1 7 

AAMPO G480291923001 1 3 1 2 0 0 7 

AAMPO G480291918171 1 3 1 2 0 0 7 

AAMPO G480291810042 2 3 0 2 0 0 7 

AAMPO G480291815032 2 3 0 2 0 0 7 

AAMPO G480291818183 1 3 1 2 0 0 7 

AAMPO G480291807012 1 3 1 2 0 0 7 

AAMPO G480291210004 1 3 1 1 0 1 7 

AAMPO G480291818162 1 3 1 2 0 0 7 

AAMPO G480291401001 1 3 0 2 0 1 7 

AAMPO G480291914103 2 3 1 1 0 0 7 

AAMPO G480291304021 0 3 1 2 0 1 7 

AAMPO G480291815042 2 3 0 2 0 0 7 

AAMPO G480291203003 2 3 0 2 0 0 7 

AAMPO G480291914081 2 3 1 1 0 0 7 

AAMPO G480291802014 1 3 1 2 0 0 7 
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MPO Block Group 
GIS ID 

Employment 
and 

Population 
Density 
Score 

Environmental 
Considerations 

Score 

Land 
Use 

Score 

Transit 
Stops 
Score 

Transit 
Type 
Score 

Freight Rail 
Infrastructure 

Score 

Total 
Score 

AAMPO G480291806031 2 3 1 1 0 0 7 

AAMPO G480291906032 1 3 0 2 0 1 7 

AAMPO G480291808001 1 3 1 2 0 0 7 

AAMPO G480291704013 2 3 1 1 0 0 7 

AAMPO G480291814022 1 3 1 2 0 0 7 

AAMPO G480291205012 2 3 1 1 0 0 7 

AAMPO G480291615042 1 3 0 2 0 1 7 

AAMPO G480291816011 1 3 1 2 0 0 7 

AAMPO G480291816012 1 3 1 2 0 0 7 

AAMPO G480291816021 1 3 1 2 0 0 7 

AAMPO G480291914092 1 3 1 2 0 0 7 

AAMPO G480291206003 1 3 1 2 0 0 7 

AAMPO G480291511007 1 3 1 1 0 1 7 

AAMPO G480291601002 2 3 0 1 0 1 7 

AAMPO G480291304012 1 3 1 1 0 1 7 

AAMPO G480291701022 1 3 2 1 0 0 7 

AAMPO G480291405001 1 3 0 2 0 1 7 

AAMPO G480291817053 1 3 1 2 0 0 7 

AAMPO G480291817251 1 3 1 2 0 0 7 

AAMPO G480291710003 2 3 1 1 0 0 7 

AAMPO G480291412003 1 3 1 2 0 0 7 

AAMPO G480291501001 1 2 2 1 0 1 7 

AAMPO G480291901001 2 3 0 2 0 0 7 

AAMPO G480291801013 1 3 1 2 0 0 7 

AAMPO G480291905013 1 3 1 2 0 0 7 

AAMPO G480291905033 2 3 0 1 0 1 7 

AAMPO G480291906042 1 3 0 2 0 1 7 

AAMPO G480291701021 1 3 2 1 0 0 7 

AAMPO G480291802022 2 3 1 1 0 0 7 

AAMPO G480291304022 1 3 1 1 0 1 7 

AAMPO G480291304013 1 3 1 2 0 0 7 

AAMPO G480291909011 1 3 1 2 0 0 7 

AAMPO G480291305003 0 3 1 2 0 1 7 

AAMPO G480291307001 1 3 0 2 0 1 7 

AAMPO G480291806043 2 3 1 1 0 0 7 

AAMPO G480291910062 1 3 0 2 0 1 7 

AAMPO G480291910064 1 3 0 2 0 1 7 

AAMPO G480291212045 2 3 1 0 0 1 7 
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MPO Block Group 
GIS ID 

Employment 
and 

Population 
Density 
Score 

Environmental 
Considerations 

Score 

Land 
Use 

Score 

Transit 
Stops 
Score 

Transit 
Type 
Score 

Freight Rail 
Infrastructure 

Score 

Total 
Score 

AAMPO G480291719121 1 3 1 2 0 0 7 

AAMPO G480291609013 0 3 1 2 0 1 7 

LMPO G484790019001 3 3 1 1 0 1 9 

LMPO G484790001013 2 3 1 1 0 1 8 

LMPO G484790002002 2 3 1 1 0 1 8 

LMPO G484790007001 2 3 1 1 0 1 8 

LMPO G484790006012 2 3 1 1 0 1 8 

LMPO G484790010041 2 3 1 1 0 1 8 

LMPO G484790015012 2 3 1 1 0 1 8 

LMPO G484790014012 2 3 1 1 0 1 8 

LMPO G484790010012 2 3 1 1 0 1 8 

LMPO G484790001012 1 3 1 1 0 1 7 

LMPO G484790011041 2 3 1 1 0 0 7 

LMPO G484790017122 0 3 2 1 0 1 7 

LMPO G484790018162 0 3 2 1 0 1 7 

LMPO G484790006022 1 3 1 1 0 1 7 

LMPO G484790008003 2 3 1 1 0 0 7 

LMPO G484790009012 2 3 1 1 0 0 7 

LMPO G484790009013 2 3 1 1 0 0 7 

LMPO G484790006013 1 3 1 1 0 1 7 

LMPO G484790011011 2 3 1 1 0 0 7 

LMPO G484790013003 1 3 1 1 0 1 7 

LMPO G484790014013 2 3 1 1 0 0 7 

LMPO G484790009042 2 3 1 1 0 0 7 

LMPO G484790017192 2 3 1 1 0 0 7 

LMPO G484790015011 1 3 1 1 0 1 7 

LMPO G484790015022 2 3 1 1 0 0 7 

LMPO G484790009032 2 3 1 1 0 0 7 

LMPO G484790017064 2 3 1 1 0 0 7 

LMPO G484790012021 2 3 1 1 0 0 7 

LMPO G484790018161 0 3 2 1 0 1 7 

LMPO G484790009014 2 3 1 1 0 0 7 

LMPO G484790008002 1 3 1 1 0 1 7 

LMPO G484790019003 2 2 1 1 0 1 7 

LMPO G484790006011 1 3 1 1 0 1 7 

LMPO G484790009043 2 3 1 1 0 0 7 

LMPO G484790015021 2 3 1 1 0 0 7 

LMPO G484790011031 2 3 1 1 0 0 7 
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MPO Block Group 
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Freight Rail 
Infrastructure 
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Total 
Score 

LMPO G484790002001 2 3 1 1 0 0 7 

LMPO G484790014011 1 3 1 1 0 1 7 

LMPO G484790017063 2 3 1 1 0 0 7 

LMPO G484790017062 2 3 1 1 0 0 7 

LMPO G484790017211 3 3 0 1 0 0 7 

LMPO G484790001011 2 3 1 1 0 0 7 

LMPO G484790001091 2 3 1 1 0 0 7 

LMPO G484790001063 2 3 1 1 0 0 7 

LMPO G484790001071 2 3 1 1 0 0 7 

LMPO G484790017132 0 3 2 1 0 1 7 

LMPO G484790009041 2 3 1 1 0 0 7 

LMPO G484790010031 1 2 2 1 0 1 7 

LMPO G484790018141 0 3 2 1 0 1 7 

LMPO G484790009031 2 3 1 1 0 0 7 

LMPO G484790001061 2 3 1 1 0 0 7 

LMPO G484790017152 0 3 2 1 0 1 7 

LMPO G484790011052 1 3 2 1 0 0 7 
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Appendix C: Level 3 Other Factors to Consider 
Methodology  
The Level 3 analysis provided an opportunity to score qualitative measures following the Level 2 technical 
analysis. This provides another screening process in the alternative analysis. Findings from the Task 2 
Technology Review and Design Criteria Memorandum as well as existing literature on the subject were 
analyzed and utilized to create qualitative scores for the chosen criteria. Relevant findings for each 
criterion were summarized and a qualitative score of low, medium, high, or neutral was assigned. Topics 
included 1) station location benefits, 2) operations factors, 3) interoperability, 4) regulatory factors, 5) 
convenience, and 6) safety and resilience. These topics were broken down into criteria evaluating 
qualitative aspects intended provide additional comparison between technologies.  

It is important to note of the three primary technologies, high-speed rail has the largest pool of research 
literature, case studies and empirical evidence whereas literature for maglev and hyperloop is sparse. 
Maglev literature consist primarily of real-world case studies. As hyperloop remains largely unproven and 
theoretical, research on the technology is ongoing. 

Analysis  
The final step of the alternatives analysis sought to assess qualitative aspects of the primary 
technologies. These topics did not factor into the quantified scores assessed in Level 2 of the analysis; 
however, the goal of Level 3 was to provide an additional lens of evaluation. Relevant findings for each 
criterion was summarized through a robust literature review and a qualitative score of neutral, low, 
medium, or high was assigned to each technology. Table 8 summarizes the Level 3 analysis. 

Station Location Benefits 
Urban vs. Suburban Location 
• Urban centers have more transit and modal connectivity compared to suburban locations. Peripheral 

stations can suffer from lesser integration to the public networks of the urban areas served. The more 
complete the public transport supply to the station, the more this supply is used to reach the station. 
However, for suburban centers, connections by shuttles can help mitigate remoteness. On the other 
hand, land is typically more available in suburban areas and is less expensive. The high-speed transit 
service speed would also be compromised when navigating from the suburban areas to the urban 
core.1 Because both urban and suburban locations have advantages and disadvantages when 
compared, this criterion was scored medium across all technologies.  

Freight Co-Benefit of Station Location  
Opportunity for co-locating stations with passenger-oriented uses or freight-oriented use. 

• Hyperloop - This criterion scored as medium due to the following key findings: hyperloop technology 
can be designed to accommodate both passenger and freight transportation by sharing cost and 
operating within the same network. In Dubai, a collaboration between Virgin Hyperloop One and DP 
World has formed to create DP World Cargospeed, which aims to transport freight from Dubai to 
surrounding locations. Due to a decrease in travel time, DP World Cargospeed believes cost will be 

 
1Facchinetti-Mannone, V. (2009, June). Location of high-speed rail stations in French medium-size city and mobility 
and territorial implications. 
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five-times cheaper than existing air freight. 2  Regarding details on freight capacity, literature does not 
provide exact detail. Early proposals have included pods at roughly 40-feet to mimic standard 
shipping containers (the tonnage limit will be a deciding factor when realized).3 Regardless of freight 
type, Virgin Hyperloop One believes that hyperloop will be critical for the movement of time sensitive 
freight moving, impacting perceived freight sensitivity to time. 4 Further, hyperloop freight is most 
similar to air freight, but an expansive network to be necessary to match the air freight hub and spoke 
system. 5 

• Maglev - This criterion was scored as medium due to the following key findings: Maglev systems have 
the capability to move freight as well as passengers. Research shows maglev systems to be internally 
configured to accommodate standardized air freight or express shipping containers. For example, a 
full length Transrapid (20-sections) can hold roughly 19 U.S. tons per section (386 U.S. tons of air 
cargo). However, there is limited literature discussion on freight movement, and most of this is 
theoretical analysis.6  

• High-Speed Rail - This criterion scored as medium due to the following key findings: The use of high-
speed rail for freight is a growing practice. The Italian state-owned rail operator FS Italiane is currently 
leading the way by running light industry freight between Caserta and Bologna. Branded ‘Mercitalia 
Fast,’ 7 this includes time sensitive materials from express couriers (e.g., FedEx) and logistics 
operators. 8  Interporto Servizi Cargo plans to provide similar services between Florence and Bologna, 
as well as between Verona and Pomezia. Both entities plan to use the same high-speed rail 
infrastructure at night. Mercitalia will use 12 trainsets equivalent to the capacity of 18 freight trucks.  

Operational Characteristics  
Required Area for Ancillary Facilities 
• Hyperloop – Hyperloop is still an evolving technology and depending on the company a variety of 

propulsion systems are being evaluated for freight and passenger movement. However, several 
systems would be necessary for operations. These facilities could include electrical power 
substations necessary to supply power to propulsion systems. Additionally, hyperloop is being 
designed as a net positive energy system, and many designs are incorporating the addition of solar 
energy production through paneling above the tube guideways or in solar farms along the right-of-
way. Vacuum stations would be necessary along the alignment to maintain the low-pressure 
environment. Maintenance facilities would also be required as a rolling stock depot for maintenance, 
inspection and repair of vehicles. An operations and control center would also be needed. With 
ongoing design changes and relative unknowns, additional area for ancillary facilities regarding 

 
2 Page, T. (2018, May). Hyperloop for Cargo Aims to Deliver at Over 600 mph. Retrieved from 
https://www.cnn.com/2018/05/04/tech/hyperloop-dp-world-cargospeed-announcement/index.html 
3 Taylor, C.L., Hyde, D.J., Barr, L.C. (2016, July). Hyperloop Commercial Analysis: High Level Overview. U.S. Department of 
Transportation (U.S. DOT), John A. Volpe National Transportation Systems Center.  

4 Zhang, D. (2017, June). Hyperloop One’s Transport Economist Makes the Freight Case. Retrieved from https://hyperloop-
one.com/blog/hyperloop-ones-transport-economist-makes-freight-case 
5 Taylor, C.L., Hyde, D.J., Barr, L.C. (2016, July). Hyperloop Commercial Analysis: High Level Overview. USDOT, John A. Volpe National 
Transportation Systems Center 
6 Blow, L.E. (2010). Dispelling the Top Ten Myths of Maglev 
7 U.S. High-Speed Rail Association (USHSR). (2019). High-Speed Rail Light Freight.  Retrieved from 
http://www.ushsr.com/hsr/highspeedfreight.html 

8 Railway Technology. (January, 2019). Mercitalia Fast: the world’s first high-speed rail freight service. Retrieved from 
https://www.railway-technology.com/features/mercitalia-fast-service/ 

https://www.cnn.com/2018/05/04/tech/hyperloop-dp-world-cargospeed-announcement/index.html
https://hyperloop-one.com/blog/hyperloop-ones-transport-economist-makes-freight-case
https://hyperloop-one.com/blog/hyperloop-ones-transport-economist-makes-freight-case
http://www.ushsr.com/hsr/highspeedfreight.html
https://www.railway-technology.com/features/mercitalia-fast-service/


Fort Worth to Laredo High-Speed Transportation Study 
Alternative Analysis and Findings Memorandum 

 
   Final  
54  April 2020 

hyperloop has been scored as neutral. The neutral score was given due to hyperloop due to relative 
unknowns regarding land requirements for facilities.  

• Maglev – Maglev technology would require typical rail facilities such as a rolling stock depot for 
maintenance, inspection and repair of vehicles, a rail/operations and control center, maintenance of-
way-facilities, and general storage facilities. Additionally, for tunneled sections of guideway, ventilation 
buildings would be necessary. Electrical substations would be necessary to supply power to 
propulsion systems. This criterion was rated medium for additional property and systems that would 
be required for operation.  

• High-Speed Rail – High-speed rail requires the three key ancillary facilities positioned at locations 
along the rail right-of-way. These facilities are maintenance yards, maintenance-of-way facilities, and 
traction power substations. Maintenance yards are the largest of the facilities and generally are 
located near large station areas. Maintenance-of-way facilities are located along portions of the rail 
mainline and generally consist of additional parallel tracks used for maintenance vehicles and 
equipment. Traction power substations would be positioned approximately over 25 miles along the 
rail alignment to supply power to overhead catenary used to provide energy to the train propulsion 
systems. 9 Additionally, an operations and control center would also be needed. This criterion was 
rated medium. 

Reliability / Technology Maturity 
• Hyperloop – No existing hyperloop systems are in operation. Reliability of the system is anticipated to 

be high with highly sophisticated vehicle and dispatch systems. Additionally, vehicle frequency at 
stations is anticipated to be rapid with less two minutes. However, this criterion is scored as low, as no 
existing systems are in operation. 

• Maglev – Existing maglev trains in operation in Shanghai have been operating since 2002, providing 
safe and reliable transportation. 10 However, as no other maglev systems are currently operating 
revenue service, some question remains about technology reliability and economic feasibility; 
therefore, the reliability criterion is scored medium. 

• High-Speed Rail – High-speed rail has been in operation in Japan, China, and throughout Europe for 
over 50 years and is known for safe, fast, and reliable, on-time, service. 11 This criterion is rated high. 

Operation and Maintenance Costs 
• Hyperloop – Initial studies and available information regarding operation and maintenance costing of 

hyperloops has generally been produced by hyperloop companies, and thus must be considered 
critically. Additionally, operating and maintenance costs seem to vary between companies. A recently 
completed feasibility study anticipated total operating costs in 2030 for one particular system could 
be approximately $435 million (approximately $1.4 million per mile) annually. 12 Comparatively, another 
hyperloop company anticipated operating cost to be two-thirds that of high-speed rail. 13 Due to the 
uncertainty of this category the criterion has been scored as neutral. 

 
9 Federal Rail Administration, Dallas to Houston High-Speed Rail Draft Environmental Impact Statement (DEIS) Appendix F: Final Draft 
Conceptual Engineering Report – FDCEv7. Retrieved from 
https://railroads.dot.gov/sites/fra.dot.gov/files/fra_net/17677/31%20Dallas%20to%20Houston%20High%20Speed%20Rail%20DEI
S%20Appendix%20F_TCRR%20FDCE%20v7%20REPORT.pdf 
10 Shanghai Maglev Transportation Development Co., Ltd. About Maglev. Retrieved from http://www.smtdc.com/en/gycf2.html 
11 Japan Railway Company. About the Shinkansen. Retrieved from https://global.jr-central.co.jp/en/company/about_shinkansen/ 
12 Northeast Ohio Areawide Coordinating Agency. Great Lakes Hyperloop Feasibility Study, December 2019. Retrieved from 
https://www.glhyperloopoutreach.com/feasibility-study  
13 Virgin Hyperloop One. Facts & Frequently Asked Questions. Retrieved from https://hyperloop-one.com/facts-frequently-asked-
questions 

https://railroads.dot.gov/sites/fra.dot.gov/files/fra_net/17677/31%20Dallas%20to%20Houston%20High%20Speed%20Rail%20DEIS%20Appendix%20F_TCRR%20FDCE%20v7%20REPORT.pdf
https://railroads.dot.gov/sites/fra.dot.gov/files/fra_net/17677/31%20Dallas%20to%20Houston%20High%20Speed%20Rail%20DEIS%20Appendix%20F_TCRR%20FDCE%20v7%20REPORT.pdf
http://www.smtdc.com/en/gycf2.html
https://global.jr-central.co.jp/en/company/about_shinkansen/
https://www.glhyperloopoutreach.com/feasibility-study
https://hyperloop-one.com/facts-frequently-asked-questions
https://hyperloop-one.com/facts-frequently-asked-questions
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• Maglev – Publicly available information regarding the operations and maintenance costs of maglev 
systems are sparse. Additionally, only one maglev system is currently operating passenger service, 
the Shanghai Maglev. Maglev systems in the U.S. are currently in planning stages and no publicly 
available operation and maintenance costing could be identified. Due to a lack of available information, 
this criterion has been scored as neutral. 

• High-Speed Rail – An operation and maintenance and lifecycle cost model was developed in 2018 for 
the California High-Speed Rail Authority for the Phase 1 system and Silicon Valley to Central Valley 
Line. The assessment included a risk assessment that evaluated ridership, fare recovery, system 
reliability and more. Based on the model, estimated operation and maintenance costs varied 
depending on each modeled year, early estimates ranged from approximately $240 to $280 million 
(approximately $900,000 per mile) annually, adjusted for 2017 dollars. Overall, the analysis showed an 
estimated 79 percent probability of farebox recovery necessary for breakeven. 14 However, in the U.S., 
there is no high-speed rail in passenger service. Therefore, no reliable or historical data exists in which 
to accurately assess lifecycle costs of the technology. Thus, this criterion is scored as neutral.  

Interoperability 
Compatibility of technologies in shared corridors.   

• All evaluated primary technologies would require enclosed systems with proprietary guideways. 
Therefore, shared infrastructure with existing technologies would be incompatible. Potential 
interoperability with additional modes of transportation would occur at station locations where mode 
transfers could be made. All technology modes, at stations, would be designed to incorporate modal 
connectivity to local bus, airplane terminal, passenger rail, or personal vehicle. However, due to 
dedicated guideways, interoperability is scored as low. 

Regulatory Factors 
Assessment of applicable state and federal statutes/regulations that could allow delivery of the 
technology. 

• Hyperloop - This criterion scored as low due to the following key findings: at the federal level, 
hyperloop companies are gaining bipartisan support and public officials understand the need for 
regulations to permit the implementation of the technology. For example, current U.S. Secretary of 
Transportation, Elaine Chao, has announced a new council to support hyperloop technology with the 
aim to explore regulations and permitting. 15 Virgin Hyperloop One recently unveiled its XP-1 test pod 
on Capitol Hill in Washington D.C. as part of its national roadshow and has gained support form 
Representatives of the House Committee on Transportation. 16 At the state level,  the Texas Rail Plan 
(2019) lists several projects examining hyperloop alternatives in the state such as the Dallas-Fort 

 
14 California High-Speed Rail Authority. 2018 California High-Speed Rail Business Plan: Ridership and Revenue Risk Analysis. 
Retrieved from https://www.hsr.ca.gov/docs/about/business_plans/2018_BusinessPlan.pdf 
15 Virgin Hyperloop (2019). U.S. Secretary of Transportation Elaine Chao Announces New Council to Support Hyperloop 
Commercialization. Retrieved from https://hyperloop-one.com/us-secretary-transportation-elaine-chao-announces-new-council-
support-hyperloop-commercialization 

16 Virgin Hyperloop one. (2019). For First Time, Federal Lawmakers Gather in Support of Hyperloop Technology on Capitol Hill. doi: 
https://hyperloop-one.com/first-time-federal-lawmakers-gather-support-hyperloop-technology-capitol-hill 
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Worth Core Express Service Project Tier 2 Environmental Impact Statement  and the Fort Worth to 
Laredo Transportation Study. 17  

• Maglev - This criterion scored as low due to the following key findings: although the technology has 
been tested and successfully deployed in other parts of the world, literature shows that, regulatory 
standards have not yet caught up to the technology in the U.S.  At the federal level, the technology 
has been researched by the U.S. Department of Transportation since the 1990’s, resulting in several 
corridors being identified across the country that might benefit from high-speed maglev trains. 18  
However, maglev technology has largely stagnated in the United States, with no real revenue 
deployments. At the state level, the Texas Rail Plan (2019) lists one project examining maglev 
alternatives and this is the Fort Worth to Laredo Transportation Study.12 

• High-Speed Rail - This criterion scored as medium due to the following key findings: to date, the 
country has no clear-cut policy on high-speed rail development. Current efforts are ad hoc at both the 
federal and state levels and lack clearly defined goals. Literature suggests that a more structured and 
long-term policy framework with clearly defined goals and a stable source of funding is needed. 
Through the High-Speed Intercity Passenger Rail Program, the Federal Railroad Administration has 
supported nearly 150 projects in 35 states and the District of Columbia. It has strategically invested in 
five mega-regions (Seattle-Portland, San Francisco-Los Angeles, Charlotte-Raleigh-DC, Midwest hub, 
and Northeast Corridor). 19  
 
Since the 1960’s, government policies such as the High-Speed Ground Transportation Act, the 
Passenger Rail Service Act, and Intermodal Surface Transportation Efficiency Act set aside funding 
for the development and demonstration of high-speed rail technologies, the creation of the Amtrak 
passenger rail, mandating a national rail plan, and designation of 11 high-speed rail corridors. These 
acts, however, did not appropriate any funds for constructing high-speed rail lines along these 
corridors. 20, 21  

 

At the state level, budgetary policies of the Texas Senate currently prevent the use of state funds to 
build high-speed rail lines 22 and may in the future even extend to barring the Texas Department of 
Transportation from helping coordinate access to rights-of-way on state highways for the high-speed 
rail project until there is a final unappealable court ruling on the eminent domain authority for the 
project. 

Public and Institutional Plan Consistency 
Assessment of federal/state/local planning documents that provide input on high-speed transportation in 
the study area. 

 
17 Texas Department of Transportation (2019). 2019 Texas Rail Plan. Retrieved from http://ftp.dot.state.tx.us/pub/txdot-
info/rail/texas-rail-plan-2019-draft-chapters.pdf 
18 Lever, James H. Technical assessment of maglev system concepts. Final report. No. AD-A-358293/XAB; CRREL-SR-98-12. Cold 
Regions Research and Engineering Lab., Hanover, NH (United States), 1998. 
19 Texas Department of Transportation (2020). High-Speed Intercity Passenger Rail (HSIPR). Retrieved 22 January 2020, from 
https://www.txdot.gov/inside-txdot/division/rail/high-speed.html 
20 Intermodal Surface Transportation Efficiency Act of 1991 Information - Legislation - Archive - Public Involvement - Planning - 
FHWA. (2020). Retrieved 22 January 2020, from https://www.fhwa.dot.gov/planning/public_involvement/archive/legislation/istea.cfm 
21 High-Speed Rail Timeline | FRA. (2020). Retrieved 22 January 2020, from https://cms8.fra.dot.gov/passenger-rail/high-speed-
rail/high-speed-rail-timeline 
22 The Texas Tribune (2019). Texas high-speed rail developer doesn't want state money. But the Senate's state budget could still 
delay the project. Retrieved 22 January 2020, from https://www.texastribune.org/topics/high-speed-rail/ 
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• Hyperloop - This criterion scored as low due to the following key findings: many potential hyperloop 
projects are not identified by institutional plans. Hyperloop is not mentioned in the current 2040 State 
of Texas Transportation Plan. The Texas Rail Plan (2019) lists only two projects in Texas considering 
hyperloop alternatives. 23 These are the Dallas-Fort Worth Core Express Service Project Tier 2 
Environmental Impact Statement and Fort Worth to Laredo study. The NCTCOG metropolitan 
transportation plan known as Mobility 2045 (2018) mentions that additional high-speed modes of 
travel, such as hyperloop, are being explored with public and private funding.24 Potential routes 
include one from Dallas to Laredo through Fort Worth, which was identified through a private, 
internationally competitive assessment on potential routes. 25 

• Maglev - This criterion scored as low due to the following key findings: Many potential maglev projects 
are not identified by institutional plans. Maglev is not mentioned in the current 2040 State of Texas 
Transportation Plan. The Texas Rail Plan (2019) lists the Fort Worth to Laredo study as the only project 
in Texas considering maglev alternatives. 26 The NCTCOG Mobility 2045 (2018) mentions that 
additional high-speed modes of travel, such as maglev, are being explored with public and private 
funding.20  

• High-Speed Rail - This criterion scored as medium due to the following key findings:  At the federal 
level, the national High-Speed Rail Strategic Plan (2009) Federal Railroad Administration provides a list 
of 11 federally-designated corridors. The South-Central High-Speed Rail Corridor encompasses the 
study area. 27  
 
The Texas Rail Plan (2019) lists five projects examining high-speed rail alternatives. These are the TRE 
Valley View Double Track, TOPRS Corridor, Dallas to Houston High-Speed Rail Project, Texas 
Department of Transportation passenger route alternative studies, and the Dallas-Fort Worth Core 
Express Service.20 The Texas Statewide Long-Range Transportation Plan 2035 supports high-speed 
intercity passenger rail to complement the long-term mobility strategy for the state. 28 It references 
the Texas Rail Plan for identifying the needed studies to determine the location and or improvement of 
existing routes.  
 
NCTCOG Mobility 2045 (2018) includes plans for high-speed rail service that will connect North 
Central Texas to other regions. Plans include a high-speed rail system connecting City of Arlington 
activity centers (the University of Texas at Arlington, downtown, and entertainment district) with the 
Dallas-Fort Worth International Airport, Trinity Railway Express corridors, proposed redevelopment 
areas near the airport, and downtown Fort Worth and Dallas. Recommendations for Mobility 2045 
include at-grade and grade-separated high-speed passenger rail service within the region. 21 

 

Federal and state plans indicate a need for high-speed passenger rail service to, though, and within 
the North Central Texas region. Corridors traveling through the region include proposed high-speed 

 
23 Texas Department of Transportation (2019). 2019 Texas Rail Plan. Retrieved from http://ftp.dot.state.tx.us/pub/txdot-
info/rail/texas-rail-plan-2019-draft-chapters.pdf 
24 NCTCOG (2018), Mobility 2045. Retrieved from https://www.nctcog.org/trans/plan/mtp/2045 
25 KUT, M., KUT, S., Hart, A., & KUT, N. (2020). It May Be More Hype Than Loop, But Texas&#039; Hyperloop Proposal Is A Finalist. 
Retrieved 22 January 2020, from https://www.kut.org/post/it-may-be-more-hype-loop-texas-hyperloop-proposal-finalist 
 
27 Federal Railroad Administration (2009), High-Speed Rail Strategic Plan. Retrieved from: https://cms8.fra.dot.gov/elibrary/high-
speed-rail-strategic-plan 
28 Texas Department of Transportation (2010). Texas Statewide Long-Range Transportation Plan 2035. Retrieved from: 
https://www.txdot.gov/government/reports/statewide-plan/slrtp-2035-report.html 
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rail service to Oklahoma City, Austin, San Antonio, Houston, Shreveport, and Little Rock Arkansas. 
Four proposed corridors would provide service from Oklahoma City to South Texas, Fort Worth to 
Shreveport, Fort Worth to Dallas, and Dallas to Houston.25 

Convenience 
Passenger Experience 
General assessment of vehicle and station amenities and accessibility. 

• Hyperloop - This criterion scored as neutral due to the following key findings: hyperloop technology is 
still under development hence no real-world case studies were analyzed.  However, conceptual 
designs and prototypes developed by major investors, developers, and through design competitions 
of this technology were analyzed.  
 
The Serge Roux Hyperloop Station Design Prototype is proposed to include solar panels, shops, 
restaurants, storage and maintenance systems, ticketing machines, escalators, elevators, and 
security screening areas. The passenger capsule is assumed to carry 28 passengers with 
comfortable seating and luggage storage. The station concept is a looped track to create an efficient 
and continuous stream of capsules that people can embark and disembark from in three parallel flows 
of traffic in a self-sufficient building with a reduced footprint. 29 
 
The Hyperloop Transportation Technologies concept proposes capsules with augmented windows 
for enhanced experience and fusion of comfort and entertainment. Capsules would be designed to 
carry 28 to 40 passengers with a system designed for departures every 40 seconds at a maximum 
speed of 759 mph (capable of moving 164,000 passengers a day on one line, or 3,600 passengers 
per hour). The capsules are proposed to be silent, emission-free, with customized interior for user-
based experiences. 30, 31 

 

The UNStudio modular station concept could be easily expanded as needed to adjust for local 
conditions and demand. Stations would be flexibly designed to accommodate the needs of the 
community, including luggage and bike storage, daycare, ticket counters, information center, 
shopping, lounge, hotel, offices, and urban farming.32 

• Maglev - This criterion scored as high due to the following key findings: moderate speeds generate 
less noise/vibration than wheeled systems. Also, speeds exceeding 155 mph can create 
uncomfortable riding scenarios for users. Literature suggests train separation from the guideway 
causes less friction, enhancing passenger comfort. Existing maglev (specifically the German 
Transrapid) contains an interior that is nearly one meter wider than conventional rail cars. 33 
 
The Baltimore-Washington Superconducting Maglev Environmental Impact Statement considered 

 
29 Hyperloop Passenger Station – Serge Roux | Design your life. (2020). Retrieved 22 January 2020, from 
http://dev.sergeroux.com/portfolio/hyperloop-passenger-station/ 
30 HyperloopTT | The First Transportation Breakthrough in a Century. (2020). Retrieved 22 January 2020, from 
https://www.hyperlooptt.com/technology 
31 Walker, R. (2018, June). Hyperloop: Cutting Through the Hype. TRL. 
32 Ravenscroft, T. (2020). UNStudio unveils modular concept station for European hyperloop. Retrieved 22 January 2020, from 
https://www.dezeen.com/2018/09/17/unstudio-hyperloop-concept-station-european-transport-architecture/ 
33Connor, P. (N/D). High-Speed Railway Capacity: Understanding the Factors Affecting Capacity Limits for a High-Speed Railway. 
Retrieved from http://www.railway-technical.com/books-papers--articles/high-speed-railway-capacity.pdf 
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both above ground and underground stations in preliminary planning. Stations would include: Head 
House, Ticking Concourse, Mezzanine, and Platforms. The Head House would be the structure that 
interfaced with the surrounding community, highly visible and architecturally significant. Ticketing 
would include passenger circulation areas. The Mezzanine would include large open space dedicated 
to passenger circulation, waiting areas, restrooms retail and other features. The platforms would be 
where a trainset arrives for passenger boarding and alighting.  
 

• High-Speed Rail - This criterion scored as high due to the following key findings: high-speed rail 
provides ample empirical evidence of passenger experience and comfort as the technology is widely 
deployed across the world. Current service includes different passenger/comfort classes, restrooms, 
an understanding of lateral and vertical acceleration to maximize passenger comfort. Some systems 
even include entertainment/internet, sleeping cars, dining cars, etc. Several existing high-speed rail 
examples provide substantially more room than commercial airplanes. One way to compare comfort 
between the two modes is to calculate floor area per passenger. A standard Boeing 737 provides 
roughly five to six square feet per passenger, whereas an E5 series Shinkansen has 731 seats, is 
roughly 8,000 square feet, and 12 feet high, generating an average of 12 square feet per person. The 
Amtrak Acela Express, which runs along the Northeast corridor from Washington, D.C., to Boston, 
Massachusetts, provides passengers with 18 square feet per person, as well as first class, business 
class, sleeping, and café cars. 34, 35 

 
Station areas for high-speed rail, include ticketing, passenger amenity and circulation areas, and 
platforms for boarding and alighting trains. Amenities could include information kiosks, bars, 
restaurants, coffee shops and additional retail or commercial space. 

Travel efficiency 
General assessment of technology frequency, boarding, and convenience. 

• Hyperloop – This criterion scored as neutral due to the following key findings: hyperloop technology is 
currently under development. Hence, no real-world examples can be analyzed. For this technology, 
conceptual design of prototypes and theoretical research was assessed. Elon Musk’s SpaceX 
Hyperloop Alpha concept proposes sealed capsules carrying 28 passengers each that travel along 
the interior of the tube departing on average every two minutes (up to 30 seconds during peak usage 
hours). 36 Due to short travel times envisioned, there would be a continual flow of passengers through 
stations designed with simpler and efficient layouts that would streamline security checks, wait times, 
ticketing, and baggage handling. 37

 
The Serge Roux Hyperloop Station Design Prototype details a station design that includes a 
continuous six-step looped loading/unloading sequence based on single compression and 
decompression airlocks, and the simultaneous management of three capsules during embarking and 
disembarking. The ground floor of the station includes the entrances/exits, ticketing machines, 
security check, amenities, and escalators to the second story arrival/departure terminals. The track 

 
34 JR East E5 series shinkansen pre-series train]. Tetsudō Daiya Jōhō. Japan: Kotsu Shimbun. 38 (304): 68–69. August 2009. 
35"Acela Express." Trainweb.org. February 2001. Retrieved June 18, 2012. 
36 Spacex. (2013, August). Hyperloop Alpha. Retrieved from https://www.spacex.com/sites/spacex/files/hyperloop_alpha.pdf 
37 Spacex. (2013, August). Hyperloop Alpha. Retrieved from https://www.spacex.com/sites/spacex/files/hyperloop_alpha.pdf 
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loops host three docking platforms on both sides, allowing for passengers from three capsules to 
embark and disembark simultaneously. 38 

• Maglev - This criterion scored as medium due to the following key findings: literature and case studies 
of currently operating systems shows that frequencies, number of transfers, and lower operating 
speeds compared to other technologies like high-speed rail contribute to the scoring assigned. For 
the Shanghai Maglev Train, frequency is every 15 to 20 minutes. The line connects Shanghai Pudong 
International Airport and Longyang Road Station (in the outskirts of central Pudong), where 
passengers can interchange to the Shanghai Metro and continue on to the city center. At full speed, 
the journey takes seven minutes and 20 seconds to complete the distance of 18.6 miles. Times can 
take slightly longer in the morning. The line has been operating at less than 20 percent capacity and 
reaches the highest speed of 267 mph. 39 
 
Transrapid studies show 10-section, four across seating layouts with a five-minute headway 
assumption with seating capacity of 644 riders to generate an hourly capacity (one direction) as high 
as 7,728 passengers. 40   
 
The Chuo Shinkansen superconducting maglev is anticipated to have similar capacities of the Central 
Japan Railway Company Shinkansen high-speed rail. Passenger capacities can range from 400 to 
1300 passengers per trainset depending on configuration. 
 

• High-Speed Rail - This criterion scored as high due to the following key findings: literature and case 
studies of currently operating systems shows that frequencies, number of transfers, and operating 
speeds compared are optimal for this technology. The Tokyo-Osaka Shinkansen departs every 30 
minutes at a 175 mph operating speed. It connects the four largest cities in Japan: Tokyo, Yokohama, 
Nagoya, and Osaka, with 420,000 people per day daily ridership (2014). To ride, you can either buy a 
prepaid Japan Rail Pass for seven-day intervals (up to 21 days) or buy from the Shinkansen and Japan 
Rail Line station. Passengers can make a seat reservation and wait on the platform for the train to 
come. Japan is in testing for the ALFA-X version of the Shinkansen train, which could run at speeds of 
up to 224 mph by 2030, making it the fastest bullet train in the world. 41 
 
Trainset configuration and the number of tracks available determine a potential passenger capacity 
for the high-speed rail systems. The Shinkansen N700 trainset can carry 400-1300 passengers 
depending on configuration. Headways for trains can vary depending on demand from every three 
minutes to 30 minutes.  

Safety & Resilience 
Vehicle and Track Safety Measures 
 Assessment of safety measures implemented per technology for various threats (vehicle, natural hazards, 
criminal activity). 

• Hyperloop - This criterion scored as low due to the following key findings: the test track built by Virgin 
Hyperloop One in Nevada is the only example of the technology being tested in the country.  Many 

 
38 Hyperloop Passenger Station – Serge Roux | Design your life. (2020). Retrieved 22 January 2020, from 
http://dev.sergeroux.com/portfolio/hyperloop-passenger-station/ 
39 Shanghai Maglev Official Website. (2020). Retrieved 22 January 2020, from http://www.smtdc.com/en/jszl1_4.html 
40 Vuchic, V.R., Casello, J.M. (2002). An Evaluation of Maglev Technology and Its Comparison with High-Speed Rail. Transrapid 
41 SCMAGLEV (2020). Retrieved 22 January 2020, from https://global.jr-central.co.jp/en/ 
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safety issues have not been addressed, including whether it is possible to maintain the partial vacuum 
within the tubes over long distances and if airlocks can quickly and fully seal off the tubes when 
passengers exit a pod to prevent air leaks. Passenger safety and need to provide self-containing life 
support systems within the capsule are also concerns. Hyperloop creates an enclosure that is 
theoretically immune to weather, disturbance from outside events, and concerns about crossing 
traffic and wildlife. The technology can also be designed for digital control and communication to 
allow instantaneous reporting of capsule position, speed, and status. However, these theories have 
not yet been confirmed with full testing and optimization. Virgin and other companies like Hyperloop 
Transportation Technologies and Elon Musk’s Boring Company have plans to begin testing full-sized 
hyperloop systems and conduct feasibility studies for implementation in the United Arab Emirates, 
India, Europe, South Korea, and in North America, but these studies have not yet been conducted. The 
private sector is beginning to show investment interest and has given over $400 million to Virgin 
Hyperloop One for example. As more test systems are developed, it is possible for scores to improve 
in this category. 42 

• Maglev - This criterion scored as medium due to the following key findings: technology has been in 
operation since the 1960’s with many test tracks built. The design of the powered guideway ensures 
that trains are safe from derailment, as magnetic force is exerted the further the train gets from its 
normal position, pushing it back into place.  Crashes are unlikely as two trains traveling the same route 
cannot catch up and crash into one another because they are all being powered to move at the same 
speed. Vehicles are unmanned, eliminated driver error and allowing for more efficient routing and 
scheduling. 43 

• High-Speed Rail - This criterion scored as high due to the following key findings: literature shows that 
high-speed rail is the safest form of transportation in the world proven by decades of safe operations. 
For example, Japan was the first nation to build high-speed rail in 1964 and has since transported 
over ten billion passengers without a single fatality. France has a similar record with 30 years of high-
speed rail operations. Technological innovations have allowed for integrated approaches for 
electrification, communications, traction power and substations, as well as signaling and 
communications, supporting safe and efficient operation. Advanced safety systems (i.e., automatic 
braking), extensive maintenance, improvements in the design of German trains, and a review of best 
practices in design and operations have contributed to safety. 44

 
42 The New York Times (2019). A Real Tube Carrying Dreams of 600-M.P.H. Transit. Retrieved from: 
https://www.nytimes.com/2019/02/18/technology/hyperloop-virgin-vacuum-tubes.html 
43 Johnson, L. R., Rote, D. M., Hull, J. R., Coffey, H. T., Daley, J. G., & Giese, R. F. (1989). Maglev vehicles and superconductor 
technology: Integration of high-speed ground transportation into the air travel system (No. ANL/CNSV-67). Argonne National Lab., IL 
(U.S.). 
44 Environmental and Energy Study Institute (2018). Fact Sheet: High-Speed Rail Development Worldwide. Retrieved from: 
https://www.eesi.org/papers/view/fact-sheet-high-speed-rail-development-worldwide 
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Appendix D: Stakeholder Engagement 
The following section includes: 

• Meeting Schedules 
• Meeting Agendas 
• Meeting Summaries 
• Meeting Attendance  

Engagement Approach  
The project team worked with the metropolitan planning organizations and councils of governments 
along the corridor to identify key stakeholders in each area, including elected officials, city and county 
staff and transportation officials. Once identified, the project team organized one meeting in each of 
the six areas with these key stakeholders designed to allow the project team to share information 
about the project via a presentation and ask for feedback on key decision points. A follow-up 
presentation was scheduled in each area near the end of the study to share analysis results. A third and 
final presentation was scheduled for select areas so the project team could share study results with the 
policy boards in areas where they had not previoulsy presented.   

Engagement Goals 
Each series of engagement had different goals.  

The first series of stakeholder engagement was designed to: 

• Provide a review of potential technology options and modes of travel for the corridor. 
• Solicit feedback on community visions, previously adopted relevant plans, technology options, 

corridors, and station opportunities. 
• Identify needs and priorities in evaluating high-speed transit technologies and its impacts 

within the community. 

The second series of engagement (including one or two presentations, depending on the area) updated 
stakeholders on the findings of the Alternative Analysis task, including screening results for technology 
and modes of travel, corridor recommendations and station locations. Stakeholders were also asked to 
review draft recommendations and provide comment. 

Meeting Notifications 
The project team notified stakeholders of presentations in different ways, based on the preferences of 
the local COG/MPO. Some presentations were provided via established recurring meetings and did not 
require special notifications, and some were stand-alone events which required email notifications and 
calendar invitations.  
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Series One Meeting Schedule 
 

Meeting Name Meeting Location Meeting 
Date 

Meeting 
Time Attendees Page 

Reference 

NCTCOG MPO Stakeholder 
Workshop 

Burleson Public Library 
248 SW Johnson Avenue 

Burleson, TX 76026 

June 20, 
2019 2 p.m. 14 64 

Waco MPO Workshop WebEx meeting May 9, 
2019 2 p.m. 14 68 

Central Texas COG Policy 
Board Meeting 

Central Texas Council of 
Governments 

2180 N. Main Street 
Belton, TX 76513 

May 15, 
2019 10 a.m. 13 71 

CAMPO Stakeholder Meeting 
CAMPO Office 

3300 N. Interstate 35 
Austin, TX 78705 

May 16, 
2019 8:30 a.m. 9 78 

Alamo Area MPO TAC 
Workshop 

TxDOT San Antonio 
District Office 

4615 NW Loop 410 
San Antonio, TX 78229 

May 10, 
2019 9:30 a.m. 19 81 

Laredo MPO TAC Workshop WebEx meeting July 11, 
2019 2 p.m. 8 86 

Laredo Urban Transportation 
Study Technical Committee 

Meeting and Laredo MPO 
Policy Committee Meeting 

Laredo City Hall 
1110 Houston Street 

Laredo, TX 78040 

July 15, 
2019 1:30 p.m. 19 86 
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North Central Texas Council of Governments – Series 1 Meeting Agenda 

 

North Central Texas Council of Governments – Series 1 Meeting Summary 
 

North Central Texas Council of Governments   
Stakeholder Workshop Series #1  
Burleson Public Library  
June 20, 20192:00pm – 4:00pm  
 
Summary  
The project team presented the project outline, scope, schedule and an overview the five high speed 
technologies being considered. After this, the team took questions from the stakeholders to further 
clarify any questions they had. Finally, the team posed a series of questions and gathered input. This is 
summarized below.  
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Questions & Answers  
  
Following the PowerPoint presentation, the following questions and answers were discussed.  
  
Will you be looking at potential cost? Fair cost is difficult to forecast. Fare is less important right now 
than the actual cost to develop.  
  
STEVEN DOUNG– We will be looking at very high-level costs, insofar to determine whether or not the 
technology is viable as a solution. Our study is focused on passenger movement (instead of freight).  
  
What are your thoughts of how HSR plans were stopped in the past by Love, etc.?  
  
MICHAEL MORRIS – The goods movement part will be very high end. This will focus on people not 
goods.  
  
STEVEN DOUNG– For the freight piece, you would use this for high value, immediate, 2 hour-delivery.   
  
Is this cutting into Amazon?  
  
MICHAEL MORRIS – The whole logistics of how people and freight move will change over the next 20 
years. This technology will not draw a Burlington Northern, but it may draw an Amazon. It will be 
interesting to see how we entice people to join the parade. But we need the support of community 
leaders for what we are doing. We may draw a big critic, but the question is do we draw enough 
support. Is there is enough support like there is HST between Dallas and Houston.  
  
The Japanese have a particular technology. Michael, we always talk about a system. We 
have Japan and we have a system in Texas. Are we going to tie into the Japanese system?   
  
MICHAEL MORRIS – Our perfect situation is one technology for all purposes because you minimize the 
trouble to the passenger.  
  
The folks from Dallas to Houston initially said they were not interested in going west. We cannot always 
predict what others are going to do, but I am more than comfortable with the great things that will come 
out of it.  
  
The purpose of the core express service is for the service to go over to Fort Worth from the central 
station. That station is positioned for the south movement to happen.  
  
These are different technologies with different ROW needs.   
  
STEVEN DOUNG– We are not really looking at this during this initial scoring process.  
  
Range of heights is also important.  
  
Does this create jobs for the community? Would there be job training?  
  
MICHAEL MORRIS – We can pull transformative tables for what is going from Dallas to Houston. We can 
go to try to find that and prorate it to get an idea, but maglev will be different from HSR and others, etc.  
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AECOM – Most the jobs will likely deal with construction and maintenance.  
  
MICHAEL MORRIS – Government in other countries builds the HSR. Other countries found alignments, 
but our country did not do that. So, it is not fair to blame private companies from doing that in the U.S.  
  
What about having a group among all the MPOs?  
  
MICHAEL MORRIS – Our boundaries cannot do the Tier 2. We have to go to the state for that.  
  
MICHAEL MORRIS – You could, in theory, have Hyperloop in a tube and Hyperloop not in a tube.  
  
STEVEN DOUNG– There is not a lot of information on the open-air concept for those out of the tube.  
  
MICHAEL MORRIS – Our official position is that we are funding this and would like to see these 
opportunities explored.  
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Waco MPO – Series 1 Meeting Agenda  
N/A 

Waco MPO – Series 1 Meeting Summary 
Meeting Minutes- Waco Metropolitan Planning Organization (MPO)  
May 9th, 2019.  
 
Summary  
The project team presented the project outline, scope, schedule, and an overview the five high speed 
technologies being considered. After this, the team took questions from the stakeholders to further 
clarify any questions they had. Finally, the team posed a series of questions and gathered input. This is 
summarized below.  
 
Questions & Answers  
 
Which of these technologies do you think will not work for your MPO? Are there any you think should be 
considered?   
 

• Hyperloop is a high-end technology. It will not be feasible for this corridor unless it is 
connected to a larger regional network. For instance, a DFW, Denver and Chicago 
network. Guaranteed transit and conventional train are not convenient modes of connectivity 
from Waco to San Antonio. High Speed Rail and Maglev may be better technologies to 
consider.  

• Maglev preferred over High Speed Rail because it is electric and produces less noise.  
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• For Waco, the challenge is in getting to larger cities such as Dallas, Houston and San Antonio. It 
is particularly challenging to get to downtown of these cities and not just the airports.  

Where do you think the stations can be possibly located?  
 

• Waco is already a destination and will benefit from having a high-speed transportation 
station. There are approximately 2.6 million visitors each year.  

• For Waco, it is ideal if the station is in the downtown area and not in the outskirts of the city. 
Right- of-Way is a major concern. Ideally the route should have minimum impact to the existing 
urban core.  

• Any new infrastructure should not physically divide the community. It is ideal if the tracks are 
elevated or underground.  

• Waco airport could be a possible location. Right now, because parking is inconvenient at DFW 
airport, people prefer to fly from Waco to DFW instead. Having a convenient and high-speed 
alternate to air travel will be competitive.   

• Currently, only one airline services Waco airport and has a monopoly of it. Complimentary train 
travel can potentially increase market and draw more competition.  

• Right of Way- There is an existing freight line that runs through the downtown area and 
connects tourist destination and transit hubs. This right of way can potentially be repurposed 
to become a high-speed rail or Maglev corridor.  

• Locations around Baylor University may not be ideal for station location because majority of 
the students drive to places. Because there is a significant international student population, 
connectivity to international airports may be well received.   

Are there any environmental sensitive areas that need to be avoided?   
 

• The MPO has a consolidated list and will share this with the team.  
 

Which destinations should be considered as priority?   
• DFW, Austin, San Antonio, Houston and College Station are the cities to which most trips are 

generated.  
 

What distance will you be comfortable driving? When will you consider an alternative?  
• Around 1.5 hours is a comfortable drive time.  

• It is a question of time and convenience. For instance, people would rather fly to DFW than 
drive because parking is an inconvenience.  

• If a high-speed rail service connects to Houston or Austin airport, people are likely to use it as a 
means for easier air travel.   

• The time to reach the destination plays an important factor in deciding the mode of travel. It 
takes approximately 1.5 hours to reach Austin. But this is easily doubled if there is an accident. 
This unpredictability may encourage people to consider other reliable options.  

• It is also currently cheaper to drive than take other modes of transit.  
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• Choosing alternate mode of transportation is also dependent on destination. People are more 
likely to take a train to the airport vs a train to game. If there is no set time, people are likely to 
drive for the convenience of it.   

• People are likely to take a train if their purpose of visit is located in an urban core where 
connectivity to other activities is easy.  

• If people can work on commute, they may prefer alternate modes to driving.  

• Culturally, people are comfortable with driving long distances.   

What are some of the potential screening criteria while considering each technology?  
 

• Reliability, safety, comfort, and estimate ridership.  
 

Any other thoughts?  
 

• If any mode of transportation can guarantee reliable and convenient trips to Dallas within 30 
minutes, this will have substantial economic benefit to Waco. Families can live within Waco and 
commute to Dallas for work.  

• Selection of appropriate technology is important so that the investments made today do not 
became obsolete 20 years down the line.   

• Appropriate technology is required to maximize speed based on destination. Traveling from 
Waco to Dallas or Houston it would be hard to reach speeds of 150-200mph because of the 
shorter distance.   

Waco MPO – Series 1 Attendance 
 
Name     Position/Organization 
 
Chris Evilia    Director, Waco MPO 
Barbara Maley    Environmental Planning Coordinator, FHWA 
Sara Garza    MPO Coordinator, TxDOT 
Amy Burlarley-Hyland   Asst. Director of Public Works, City of Waco 
Henry ‘Reggie’ Richardson  Plan Commission, City of Waco 
Christi Bonham    Transportation Planning Administrator, TxDOT Waco  
John Deaver    Representative, Waco Business League  
Annette Shepherd   Planner, Waco MPO 
Allen Hunter    General Manager, Waco Transit System, Inc. 
Ashley Nystrom   Executive Coordinator, Waco City Manager’s Office 
Janet Sheguit    Engineer, BSP Engineers  
Liz Bullock    Portfolio Manager, TP&D, TxDOT, Waco District 
Dustin Chapman   Administrator, McLennan County 
Sarina Stevenson   Asst. General Manager, Waco Transit System, Inc.  
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Killeen Temple MPO – Series 1 Summary 
Meeting Minutes- Central Texas Council of Governments (CTCOG)  
May 15th, 2019.  
 
Summary  
The project team presented the project outline, scope, schedule and an overview the five high speed 
technologies being considered. After this, the team took questions from the stakeholders to further 
clarify any questions they had. Finally, the team posed a series of questions and gathered input. This is 
summarized below.  
 
Questions & Answers  
 
Project scope  

• This project is funded by NCTCOG.  

• The deliverables of this study include identification of appropriate technologies between city 
pair potential corridors and station locations. The final report will consist of a summary of 
the recommendations.  

• The scope of this project is to look at passenger travel; however, freight will also be accounted 
for.  

For Hyperloop 

• Will the tubes be completely enclosed? In some of the newer design concepts, there are 
windows every several hundred feet. The design is still under development.  

• What power source will it utilize? Because the technology utilizes a passive linear induction 
motor, it will be fully electric. The aim is to potentially incorporate solar panels on the elevated 
tube.  

• What are some of the limitations of maintaining a vacuum over a long distance? The tube 
requires near vacuum, which is easier to create and maintain compared to complete vacuum.  

• What kind of life safety systems will be incorporated? This is still under development. 
Companies are working with the federal government to engineer appropriate safety systems.  

• What will be the system capacity? It is envisaged to be a high-volume low capacity system. 
Approximately 20 to 30 people per pod with a high frequency headway.   

• The system will be designed to a 0.2G, which is comparable to an airliner.  

• Will this system contribute to noise pollution? It will not because the movement is contained 
within the tube.  

• Has the system been tested with people? No, the system is still under development.  

• Can passengers move around during the journey? Theoretically, yes, they can. But the journeys 
are very short, hence it may not be required.  

Maglev and High-Speed Rail 
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• Neither technology can reach their optimal speed if there are several stops. An optimal station 
distance must be considered.   

• Journey on Maglev trains are very smooth and comfortable.   

Guaranteed Transit- 
• Is guaranteed transit similar to light rail? It serves a similar market, but guaranteed transit will 

not require a guide way. Its operation is also different. The system is prone to the same 
setbacks as any highway travel. If there is an accident, there will be a delay.  

 
Screening criteria 

• The study will look at relative capital cost per mile. It will not account for operation cost.  
• Consider flexibility in adding or subtracting stops as a criterion.   
• A ridership forecast will be modeled.  
 

Areas to avoid 
• Stillhouse Hollow Lake  
• Belton Lake  
• Ft Hood  
 

Other 
• Houston will not be a part of this study. However, other companies are studying its corridor 

potential.  
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Capital Area MPO – Series 1 Meeting Agenda  
N/A 

Capital Area MPO – Series 1 Meeting Summary 
Meeting Minutes- Capital Area Metropolitan Planning Organization (CAMPO) 
May 16th, 2019. 
 
Summary 
The project team presented the project outline, scope, schedule and an overview the five high speed 
technologies being considered. After this, the team took questions from the stakeholders to further 
clarify any questions they had. Finally, the team posed a series of questions and gathered input. This is 
summarized below. 

Questions & Answers  
Project scope 

• The project will analyze different time frames. This study will not propose a phasing plan but will 
evaluate how each technology and guideway are inoperable or operable. It will not recommend one 
option but several appropriate alternatives. Any further decision will be made by the MPO. This study 
only looks to better inform the tier 2 analysis. 

• The scope of this study is to look at passenger travel, but freight will also be considered. 
• The study will be noting and scoring appropriate technologies between city pairs. It will not provide an 

exact alignment but only a possible corridor and suitable station locations. 

For Hyperloop 

• Systems for safety are still under development. 
• Currently the pylons are being tested for seismic activity. 
• Additional elements such as safety access and service frontage roads may be required. 
• Height of pylon will be tailored to site conditions. On average it is expected to be between 30 to 40 

feet. 
• The infrastructure is prone to minor vandalism and graffiti since it is above grade. 
• The tube can withstand minor damages and punctures as only a close to vacuum environment needs 

to be maintained. However, like any other infrastructure, it cannot withstand large damages. 
• Will flashing lights trigger epilepsy attacks? No, these lights are simply a means to validate speed. 
• The estimated trip time between Dallas to Austin is 19 minutes. 

Conventional rail 

• The technology is still improving and very much relevant even today. 

Maglev 

• It causes considerable noise pollution. 
• Unable to operate if there is considerable debris on the guideway. 

Screening criteria 

• Some suggested screening criteria include population density, right of way requirements, eminent 
domain/ parcel acquisition, passenger experience, safety and environmental risk. 
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• Price point per trip will not be calculated. Only relative cost per mile will be estimated. This will be used 
to inform benefits of speed compared to cost per mile. 

Possible routes 

• Potential route is east of I-35. There are considerable environmental challenges west of I-35. The 
topography is also more suitable on the east.  

• Highway 130 can potentially accommodate high speed rail or maglev. 
• A guaranteed transit line can be considered along 290. 
• Possible station location- airport. 

Areas to avoid 

• West of I-35 
• Flood plains 

Other- 

• Using existing right of way is challenging. Union pacific will not allow other operators (other than 
Amtrak). 

• The soft, clay soil in Austin may make it difficult to engineer hyperloop or high-speed rail. 

Capital Area MPO – Series 1 Meeting Attendance 
Attendees from CAMPO:  

• Cathy Stephens- Travis County 
• Peter Espy- TxDOT 
• Chad Coburn- TxDOT 
• Mark Werner- TxDOT 
• Ryan Collins- CAMPO 
• Todd Gibson- CAMPO 
• Doise Miers- CAMPO 
• Shirley Nichols- TxDOT 
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Capital Area MPO – Series 1 Sign-in Sheet 
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Alamo Area MPO – Series 1 Agenda 
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Alamo Area MPO – Series 1 Meeting Summaries 
Meeting Minutes- Alamo Area Metropolitan Planning Organization (AAMPO)  
May 10th, 2019.  
 

Summary  
The project team presented the project outline, scope, schedule and an overview the 5 high speed 
technologies being considered. After this, the team took questions from the stakeholders to further 
clarify any questions they had. Finally, the team posed a series of questions and gathered input. This is 
summarized below.  
 

Q&A - Questions:   

Darcie – Have we looked at ROW needs of different technologies? 

Art – Question about track widths— will you be accounting for past studies with Lone Star Rail? 

Clay – Key components horizontal of the geometric could be a challenge— could be difficult to 
traverse some of the existing ROW, also include radius requirements. 

Kammy – Where did the name “Guaranteed Transit” come from?   

Clay – Size of stations needed, and criteria needs (infrastructural needs to support the technologies).  

Allie – Cost to the consumer?   

Art – Will there be a cost/benefit analysis?   

Group Discussion  

Findings from Capital-Alamo Connections Study. Group asked for insight from attendees. 

Sid – We were just looking at Austin/San Antonio – consultant did not go into detail the way AECOM just 
did – that’s why commuter rail ranked higher (most likely). 

What technologies would work in San Antonio?   

Art – Looking at San Antonio to Monterrey – high speed transit center identified near Texas A&M San 
Antonio – to get to SH 130 ROW – need to look at a combination of modes. 

What current transit route from the airport?    

• VIA – Route 5 – looking at longer term – North-central corridor to connect to north (Stone 
Oak) down 281 to South  

• North-east corridor from Rolling Oaks Mall to Broadway  
• Clay – can send Vision 2040 Map to AECOM Team  

Are there specific areas that are sensitive from an environmental perspective? 

• Did team look at Lone Star Rail and environmental studies?  Lone Star Rail wanted to use 
existing UP lines. 

• VIA – closer to downtown are cultural and historic resources. 
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• Clay – west of I-35 and north of 410 – karst environmental east of I-35 – heritage farms, 
TxDOT through Trans Texas Corridors looked at many rural areas – might look at this 
documentation, west of 35 – Edwards Aquifer 

Are there any technologies we should rule out?  

• No keep all options on the table. 

Where are visitors coming from?   

• Convention and Visitors Bureau has this data. 
• Would you want this data broken out by travel mode? 

From your perspective, what’s the comfort level of the longest length of drive time? 

• Four to five hours – in Texas, we all drive. 
• Clay – over time, flying to Dallas was the preference, but now cue times in terminals is so 

long, you might as well drive 
• Jonathan – it’s a cost/benefit analysis for each person 

Any other questions/comments?   

• Are you engaging our military members (JBSA)? Potential security issues.  Recommend for 
team to consider bases and missions. 

• Clay – do you have a website to watch status of the study? No, we do not 
• Jeanne – will you be making the presentation available?  Yes – will send to Lena for 

dissemination. 
• Jeanne – what’s the purpose and need of this project? What problem are we trying to 

solve? Josh – we are looking at connecting triangle – very high-level study 
Recommend looking at population/needs based – potentially consider New Braunfels 

• Josh – responding to white paper – very early planning to look at technologies and identify 
potential technologies that are feasible as an alternative to car/air travel. 

• Art – alternatives to air travel. This study is very broad— for example, guaranteed transit 
does not appear to fit with the other technologies that we are studying. 

• We are trying to be at the forefront in evaluating technologies from a neutral perspective. 
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Laredo MPO TAC Workshop July, 2019 – Series 1 Meeting   
This meeting occurred via WebEX, the project team introduced and presented the study as part of a larger 
TAC workshop meeting. After presentation, no additional discussion was noted.   

Laredo MPO Laredo Urban Transportation Study Technical Committee Meeting 
and Laredo MPO Policy Committee Meeting – July 15, 2019 – Series 1 Meeting 
Agenda 
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Laredo MPO – Series 1 Meeting Summary and Attendance 
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Series Two Meeting Schedule  
 

Meeting Name Meeting Location Meeting Date Meeting 
Time Attendees Reference 

Page 

NCTCOG MPO Meeting 
Burleson City Hall 

141 W. Renfro Street 
Burleson, TX 76028 

October 
29, 2019 10 a.m. 4 94 

Waco MPO Policy Board and 
Technical Committee Meeting 

South Waco Community Center 
2815 Speight Avenue 

Waco, TX 76711 

November 
21, 2019 2 p.m. * 97 

Central Texas COG Policy 
Board Meeting 

Central Texas Council of 
Governments 

2180 N. Main Street 
Belton, TX 76513 

November 
20, 2019 9:30 a.m. 13 102 

CAMPO Stakeholder Meeting 
CAMPO Office 

3300 N. Interstate 35 
Austin, TX 78705 

November 
19, 2019 9 a.m. 7 106 

CAMPO Transportation Policy 
Board Presentation 

University of Texas Thompson 
Center, 

2405 Robert Dedman Drive 
Austin, TX 

December 
9, 2019 6:00 p.m. 7 106 

Alamo Area MPO TAC 
Workshop WebEx meeting November 

8, 2019 1:30 p.m. 19 107 

Alamo Area MPO 
Transportation Policy Board 

Meeting 

Via Metro Center 
1021 San Pedro 

San Antonio, TX 78212 

December 
9, 2019 1:30 p.m. 19 107 

Laredo Urban Transportation 
Study Technical Committee 

Meeting and Laredo MPO 
Policy Committee Meeting 

Laredo City Hall 
1110 Houston Street 

Laredo, TX 78040 

December 
10, 2019 2:30 p.m. 11 112 

*Attendee numbers were not recorded for this meeting. 
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North Central Texas Council of Governments – Series 2 Meeting Agenda 
N/A 

North Central Texas Council of Governments – Series 2 Meeting Summary 
Meeting Minutes- North Central Texas Council of Governments (NCTCOG)  
October 29, 2019.  
 
Summary  

Welcome & Introductions: Kevin Feldt, AICP, Program Manager, NCTCOG 
 
Study purpose—taking what TxDOT initially did and expanding on the analysis, 
Hyperloop technology was not available when TxDOT did the study. 
 
Published RFP on Oct. 18 for FW to Arlington to Dallas. Study Phase 1 completion is expected in May, 
2020. Study recommendations will be presented to the Texas Transportation Commission for 
consideration. 
 
The FW-to-Laredo route roughly parallels IH 35. Laredo is a pathway to Mexico (Monterey). Ridership 
virtually doubles by going into Mexico. 
 
More background information is available at www.nctcog.org/hsr. 
 
Hyperloop has the ability to have much smaller vehicles where you can stop at various points. The fare 
structure and available features would be similar to an airline, i.e., first class, coach, etc. Hyperloop 
would take an estimated 48 minutes to travel from Dallas to Laredo vs 9 hours to drive. 
 
Hyperloop’s small pods hold 35 people, where trains have to stop at each station, making hyperloop 
flexible, faster, and available on demand. At a DFW event in August, the hyperloop vehicle was on 
display. 

Presentation: Steven Duong, AICP, Project Manager, AECOM 
 
Methodology: TOPRS recommended high speed rail along a set group of corridors. 
Screening was conducted for city pairs and technology, using factors such as compatibility, 
performance, maturity of technology, passenger experience, etc. 
 
Preliminary Findings: Chart in presentation comparing travel times of the various technologies 
(Hyperloop, Maglev, HSR) to driving and flying. 
 
Kevin said the Hyperloop might offer more possibilities for stations in smaller communities rather than 
the limited stations that optimize maglev and HSR. 
 
There is no requirement for TSA at this time. There may be similar security to getting on a Greyhound 
bus. A bill is in the works to require more security, possibly metal detectors or TSA screening. 
 
Aaron Russel of Burleson asked how the dwell time is reduced if security is the same. Kevin responded 
that no luggage check would reduce dwell time. Colleen Zwiebel added that dwell time will be reduced 
by the facilities being built for the required level of security rather than being retrofitted. 
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Older studies assumed HSR— this study applied different technology to old assumptions. 
Possibility of using highway corridors, freight corridors, and utility corridors. 
 
Hyperloop is the only one compatible with highway routes, but a lower speed would be required. None 
of the technologies could use existing railroad tracks. All could feasibly follow utility corridors. 
Hyperloop scored highest for all stops, followed by maglev. All scored highest on the utility corridor. 
 
Technology maturity--Hyperloop is new/unproven system. There is a test track in Las Vegas. The 
upside is substantial. Hyperloop is the only mode that offers a co-benefit for the freight industry. 
 
Findings: Hyperloop with potential stops at FW, Waco, Killeen/Temple, Austin, SA, Laredo, following 
utility corridor from FW to Waco, IH-35 from Temple to SA, greenfield from SA to Laredo. 
 
The study supplements the TOPRS recommendations with new corridors and new technology. 
  
Questions & Answers  
 
Kevin said the technologies operate differently. Running freight could lessen cost for passengers. 
Hyperloop could allow more station opportunities rather than just having access in larger cities. 
 
Aaron Russell pointed out the challenge of making it quicker than driving when you consider travel to 
station, parking, etc. Steven responded that hyperloop travels direct to your station. It is always point-
to-point.  
 
All-private sector development is anticipated for Hyperloop. Richard Branson (Virgin Air) has put money 
into a test facility. There is a question of how much local participation we would have. 
 
Infrastructure would also need to be provided by private sector. It might be like a tollway.  
 
There is a new council on emergent technologies. TxDOT appointed a commission to oversee but not 
spend money. It has not met in 5 years. 
 
The team is trying to identify a local government corporation for construction between Dallas and FW, 
then someone else to operate it. 
 
There is also the possibility of foreign investors. 
 
This should be a state-level project. If the commission does not approve it, the MPOs affected will have 
to move it forward. 
 
Dallas/FW ridership does not justify HSR/hyperloop between the cities, but a connector is needed to 
the new system. 
 
Southwest Airlines and American Airlines are not opposed to this technology because short flights are 
not their main focus anymore. There was resistance from them in the 80s and 90s. 
 
Mike Mann (Cleburne) pointed out that the ability to add a freight option would speed up the 
construction process. Kevin said that freight could even go before passengers because of lower 
security required. Freight would also reduce the cost to passenger. 
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Aaron Russell said getting freight off of 35 would be a huge benefit. 
 
Mike Mann said there are still questions about funding and right of way. Not all would benefit, and 
access is not available to all. 
 
The meeting concluded at 11:30. 
 

North Central Texas Council of Governments – Series 2 Meeting Attendance 
Attendees:  
• Jeremy Hutt-City of Cleburne 
• Mike Mann-City of Cleburne 
• Aaron Russell-City of Burleson 
• Lorri Kennedy 
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Waco MPO – Series 2 Meeting Agenda 
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Waco MPO – Series 2 Meeting Summary 
Excerpts from Waco MPO—November 21, 2019 Meeting Notes: 
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Waco MPO – Series 2 Meeting Attendance 
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Killeen Temple MPO – Series 2 Meeting Agenda and Summary 
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Killeen Temple MPO – Series 2 Sign-in Sheet
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Capital Area MPO – Series 2 Meeting Agenda 
N/A 

Capital Area MPO – Series 2 Meeting Summary 
No meeting summary. Project presentation was part of a larger agenda and discussion was limited.  

Capital Area MPO – Series 2 Meeting Attendance 
Attendees:  
• Chad Coburn (TxDOT) 
• Mark Werner (TxDOT) 
• Doise Miers (CAMPO) 
• Shirley Nichols (TxDOT) 
• Ashby Johnson (CAMPO) 
• Chad McKeown (CAMPO) 
• Anna Lan (Williamson County) 
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Alamo Area MPO TAC WORKSHOP – Series 2 Meeting  
This meeting occurred via WebEX, the project team introduced and presented the study as part of a larger 
TAC workshop meeting. After presentation, no additional discussion occurred.   

Alamo Area MPO Transportation Policy Board Meeting – Series 2 Meeting Agenda 
N/A 

Alamo Area MPO – Series 2 Meeting Summary 
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Alamo Area MPO – Series 2 Meeting Attendance 
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Laredo MPO – Series 2 Meeting Agenda and Summary 
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Laredo MPO – Series 2 Sign-in Sheet 
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Appendix E: Stakeholder Presentation Content 
This section provides the presentations given at stakeholder meetings. 
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