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Executive Summary 

Overview of the Study: 

This research focuses on evaluating the feasibility and strategic implementation of a commuter 

rail system across three proposed routes in Texas, specifically connecting Mission, McAllen, 

Brownsville, and surrounding regions. These routes—Upper 365 Loop extended to Brownsville, 

Lower 365 Loop extended to Brownsville, and an elevated route along Highway 83—were 

selected for their potential to address regional transit needs, reduce congestion, and foster 

economic development.  
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The study incorporates a multi-faceted approach, analyzing demographic, economic, and traffic 

data, alongside public transit accessibility and regulatory requirements. This comprehensive 

framework ensures a data-driven evaluation of optimal station placement, environmental 

considerations, and future rail extensions.  
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Key Findings: 

1. Demographics and Economics: 

 Hidalgo County is the most populous region, with over 860,000 residents, 

highlighting its critical role in rail ridership potential. 

 Income levels vary significantly, ranging from $30,000 in Starr County to 

$40,000 in Hidalgo County, indicating a need for affordable transit options. 

 Employment rates exceed 58% across the study area, suggesting a strong 

commuter base for the proposed rail system. 

2. Traffic and Transit Insights: 

 Traffic congestion hotspots along Highway 83 and major intersections near 

Mission and McAllen see vehicle volumes exceeding 50,000 daily, underscoring 

the demand for alternative transit solutions. 

 Existing public transit services (Valley Metro, Metro McAllen, and Brownsville 

Metro) have limited coverage, leaving significant gaps in regional connectivity. 

3. Station Placement Analysis: 

 Using factors such as population density, traffic volume, proximity to facilities, 

and transit connectivity, the study identifies three optimal station locations: 

 Station 1: Located near McAllen, a densely populated urban center with high 

commuter activity and residential density, near high-density residential zones with 

over 3,500 people per square mile. 
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 Station 2: Positioned near Brownsville, a significant traffic hub with substantial 

vehicle volume and proximity to key facilities like schools and shopping centers, 

at a major traffic hub with 50,000+ daily vehicles 

 Station 3: Situated near Mission, a city with strategic proximity to residential 

zones, educational institutions, and medical facilities, close to educational and 

medical facilities, enhancing accessibility. 

4. Environmental and Regulatory Considerations: 

 Environmental Impact Assessments (EIAs) are required for projects of this scale, 

focusing on air and water quality, noise pollution, and habitat preservation. 

 Land use permitting in Texas demands compliance with federal and state 

regulations, including NEPA and Clean Water Act provisions. 

 

Recommendations: 

 Prioritize Station Implementation: Focus on the three recommended stations due to 

their strategic locations in high-demand areas. 

 Engage Stakeholders: Conduct public consultations to address community needs and 

integrate feedback into project planning. 

 Streamline Regulatory Compliance: Initiate the EIA and land use permitting processes 

early to avoid delays. 

 Explore Future Extensions: Consider westward expansion of the Rio Grande commuter 

rail to Laredo and El Paso to enhance connectivity. 
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This study concludes that the proposed commuter rail system offers a transformative solution to 

regional transit challenges, with significant potential for economic and social benefits. Through 

strategic planning and community engagement, the project can deliver a sustainable and 

accessible transportation network for Texas. 
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Introduction 

Background and Purpose of the Research: 

The rapid urbanization and population growth across Texas have led to mounting challenges in 

transportation infrastructure. Regions such as the Rio Grande Valley—encompassing cities like 

Mission, McAllen, and Brownsville—are particularly affected by increasing traffic congestion, 

limited public transit options, and the absence of a cohesive regional transportation network. 

These challenges underscore the urgent need for innovative and sustainable mobility solutions, 

including the development of a commuter rail system. 

 

Historically, Texas has relied heavily on automobile travel, with limited investment in public 

transportation outside of major metropolitan areas like Houston and Dallas. This dependence has 

led to rising vehicle emissions, deteriorating road conditions, and increased commute times, 

particularly along key corridors like Highway 83. The proposed commuter rail project seeks to 

address these issues by providing an efficient, sustainable, and affordable alternative for 

residents and commuters. 
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This research was initiated to explore the feasibility of establishing a commuter rail system 

across three proposed routes: 

1. Upper 365 Loop Extended to Brownsville: Connecting Mission to Brownsville through 

a northern corridor. 

2. Lower 365 Loop Extended to Brownsville: Serving as a southern counterpart to 

enhance connectivity. 

3. Elevated Route Along Highway 83: A central route designed to address congestion 

along one of the busiest highways in the region. 

The study combines demographic, economic, environmental, and regulatory analyses to identify 

optimal station locations, assess the potential benefits of the rail system, and provide actionable 

recommendations for implementation. 

Scope and Objectives: 

The scope of this research encompasses the Rio Grande Valley and surrounding areas, with a 

focus on Starr, Hidalgo, and Cameron counties. These counties represent a diverse population 

base, ranging from densely populated urban centers to underserved rural areas, making them an 

ideal case study for a commuter rail system. The study’s objectives are designed to provide a 

comprehensive framework for evaluating the feasibility, benefits, and challenges of the proposed 

project. 

 

 

 



Strategic Station Placement for Sustainable Commuter Rail Development in Texas 

9 | P a g e  
 

Key Objectives: 

1. Analyze Demographic and Economic Conditions: 

The first objective is to assess population distribution, income levels, and employment 

rates across the study area. Understanding these factors is critical for identifying areas 

with the highest demand for commuter rail services. Key questions include: 

 Which areas have the highest population densities? 

 How do income levels influence the affordability of rail transit? 

 What is the commuter profile of the region’s workforce? 

This analysis leverages data from the U.S. Census Bureau and local government 

sources, providing a granular understanding of the region’s socioeconomic landscape. 

2. Evaluate Existing Public Transit and Traffic Conditions: 

The second objective is to examine the current state of public transportation and traffic 

patterns in the region. This involves mapping existing bus routes provided by Valley 

Metro, Metro McAllen, and Brownsville Metro and identifying service gaps. 

Simultaneously, traffic data from the Texas Department of Transportation (TxDOT) is 

analyzed to pinpoint high-congestion areas where a rail system could alleviate stress on 

road infrastructure. 

Specific questions addressed include: 

 Where are the major transit service gaps along the proposed routes? 

 Which traffic hotspots could benefit most from alternative transit solutions? 

 How does the rail system complement or enhance existing transit networks? 
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3. Identify Optimal Station Locations: 

A critical component of the study is station placement, which requires balancing factors 

such as population density, traffic volume, facility proximity, and transit connectivity. 

Using a combination of regression analysis and spatial mapping, this research identifies 

three recommended station locations: 

 Station 1: Strategically located near high-density residential zones. 

 Station 2: Situated at a major traffic hub with significant daily vehicle volume. 

 Station 3: Positioned near key facilities, including schools, hospitals, and 

shopping centers. 

The goal is to maximize accessibility, ridership potential, and community benefits. 

4. Assess Environmental and Regulatory Requirements: 

The development of a commuter rail system must comply with federal and state 

environmental regulations, particularly those outlined in the National Environmental 

Policy Act (NEPA) and the Texas Clean Air Act. This research reviews the processes for 

Environmental Impact Assessments (EIA) and land use permitting to ensure the project 

aligns with legal and environmental standards. 

Key considerations include: 

 How do air and water quality regulations impact project planning? 

 What are the requirements for obtaining land use permits in Texas? 

 How can mitigation measures address potential environmental concerns? 

5. Incorporate Visual and Geographic Analyses: 

To effectively communicate findings, this study integrates maps and visualizations that 

overlay key data points, such as demographic density, traffic volume, and station 
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recommendations. These visuals provide stakeholders with a clear understanding of the 

project’s geographic and socioeconomic context. 

6. Explore Future Extensions: 

While the primary focus is on the Rio Grande Valley, the study also considers long-term 

expansion opportunities, such as extending the Rio Grande commuter rail westward to 

Laredo and El Paso. This aligns with broader regional and international connectivity 

goals, including potential links to Monterrey, Mexico. 

Expected Outcomes: 

The study is expected to provide: 

1. Data-Driven Station Recommendations: Identification of three optimal station locations, 

supported by demographic, traffic, and facility data. 

2. Environmental and Regulatory Guidance: A roadmap for navigating EIA processes and 

land use permitting requirements. 

3. Strategic Insights for Implementation: Recommendations for phasing construction, 

engaging stakeholders, and addressing regulatory challenges. 

4. Visual Framework for Decision-Making: 

High-quality maps and graphics to aid in project planning and stakeholder 

communication. 
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Significance of the Research: 

The proposed commuter rail system has the potential to transform transportation in the Rio 

Grande Valley by: 

 Reducing traffic congestion along critical corridors. 

 Providing an affordable and sustainable alternative to automobile travel. 

 Enhancing regional economic development by improving connectivity to jobs, education, 

and healthcare. 

 Supporting environmental sustainability through reduced vehicle emissions. 

 

This research not only addresses immediate transit needs but also lays the groundwork for a 

long-term vision of integrated regional and international mobility. By combining data-driven 

analyses with stakeholder engagement and strategic planning, the study aims to position the Rio 

Grande Valley as a model for sustainable transportation development in Texas and beyond. 
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Proposed Rail Routes 

Description of Routes: 

The development of a commuter rail system in the Rio Grande Valley is centered around three 

proposed routes: the Upper 365 Loop extended to Brownsville, the Lower 365 Loop extended to 

Brownsville, and an elevated route along Highway 83 between Mission and Brownsville. Each 

route was selected based on its strategic potential to address traffic congestion, enhance 

connectivity, and support economic growth across the region. 

 

1. Upper 365 Loop Extended to Brownsville: 

The Upper 365 Loop route represents a northern alignment connecting Mission and 

McAllen to Brownsville. This route passes through high-density residential zones, 

industrial areas, and commercial hubs, making it a vital corridor for commuter traffic. 

Key Features: 

 Alignment: The route primarily follows the northern section of the 365 Loop, 

extending from Mission to Brownsville via major urban centers like McAllen and 

Weslaco. 

 Connectivity: It links residential neighborhoods to industrial zones, educational 

institutions, and healthcare facilities, ensuring broad utility. 

 Demographics: The areas along this route have high population densities, 

particularly in Hidalgo County, with McAllen serving as a central hub. 
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Challenges: 

 Land Use: Significant portions of the northern alignment pass through developed 

urban zones, requiring careful land acquisition and permitting. 

 Environmental Concerns: The route traverses areas with ecological sensitivities, 

necessitating robust Environmental Impact Assessments (EIA). 

Potential Benefits: 

 Alleviates traffic congestion on parallel highways by providing a reliable 

alternative. 

 Supports economic activity in industrial zones and urban centers. 

 Enhances access to job markets, particularly for lower-income communities. 

2. Lower 365 Loop Extended to Brownsville: 

The Lower 365 Loop route offers a southern alternative for rail connectivity. It serves as 

a complement to the Upper Loop, targeting communities in rural and semi-urban areas 

that currently have limited access to public transportation. 

Key Features: 

 Alignment: This route extends from Mission to Brownsville along the southern 

portion of the 365 Loop, passing through towns such as Mercedes, Harlingen, and 

San Benito. 

 Demographics: While the population density is lower than the Upper Loop, this 

route addresses underserved areas where public transit options are sparse. 

 Economic Drivers: The southern alignment intersects agricultural and 

manufacturing zones, creating opportunities for freight and commuter integration. 
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Challenges: 

 Ridership Potential: Lower population densities may result in reduced initial 

ridership compared to the northern alignment. 

 Infrastructure Needs: Some areas along this route require significant 

infrastructure upgrades, including bridges and culverts. 

Potential Benefits: 

 Provides equitable access to transportation for rural communities. 

 Promotes regional development by improving connectivity to Brownsville’s 

commercial and industrial sectors. 

 Offers redundancy to the Upper Loop, enhancing the overall reliability of the rail 

network. 

3. Elevated Route Along Highway 83 Between Mission and Brownsville: 

The Highway 83 route is the most central and direct alignment, running parallel to one of 

the busiest corridors in the region. By leveraging elevated rail infrastructure, this route 

addresses the challenges of land availability and traffic congestion while offering a 

modern, efficient transit solution. 

Key Features: 

 Alignment: The elevated rail line runs directly above Highway 83, connecting 

Mission to Brownsville via McAllen and Harlingen. 

 Infrastructure: Elevated tracks minimize land acquisition challenges and reduce 

conflicts with road traffic, ensuring faster construction timelines. 
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 Traffic Volume: This corridor sees daily vehicle volumes exceeding 50,000, 

making it a critical focus for traffic mitigation efforts. 

Challenges: 

 Cost: Elevated infrastructure requires significant upfront investment, increasing 

construction costs. 

 Aesthetic Concerns: Elevated tracks may face resistance from local communities 

due to visual and noise impacts. 

Potential Benefits: 

 Reduces congestion on Highway 83, the primary east-west artery in the region. 

 Provides a fast and efficient transit option for commuters traveling between major 

cities. 

 Minimizes disruption to existing land uses, preserving urban development along 

the corridor. 

 

Strategic Importance of the Proposed Routes: 

The three proposed routes were chosen based on their ability to meet the transportation and 

development needs of the Rio Grande Valley. Together, they form a comprehensive network that 

addresses current challenges while laying the groundwork for future growth. 
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1. Enhancing Regional Connectivity: 

The proposed routes connect key cities, towns, and economic zones, fostering greater 

integration within the Rio Grande Valley. By linking Mission, McAllen, Harlingen, and 

Brownsville, the rail system provides a seamless transit solution that reduces travel times 

and enhances mobility for residents. 

Key Highlights: 

 Mission to Brownsville: A direct connection between two of the region’s largest 

economic hubs. 

 Integration with Existing Infrastructure: The routes complement existing 

public transit systems, filling critical service gaps and enhancing multimodal 

connectivity. 

2. Alleviating Traffic Congestion: 

Traffic congestion along Highway 83 and other major roads is a significant challenge in 

the Rio Grande Valley. With daily vehicle volumes exceeding capacity in many areas, 

commuters face long delays and increased stress. 

Impact of the Rail System: 

 Route-Specific Benefits: 

 The elevated Highway 83 route directly reduces vehicle traffic on the 

busiest corridor in the region. 

 The Upper and Lower 365 Loops provide alternative routes for 

commuters, distributing traffic more evenly. 
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 Environmental Benefits: Reduced vehicle usage lowers emissions, contributing 

to improved air quality and environmental sustainability. 

3. Supporting Economic Development: 

The proposed rail routes are designed to stimulate economic growth by improving access 

to jobs, education, and healthcare. By connecting residential areas to commercial and 

industrial zones, the system supports workforce mobility and regional competitiveness. 

Economic Drivers: 

 Increased Employment Opportunities: Easier access to job markets enables 

workers to commute efficiently. 

 Support for Businesses: Improved transportation attracts investment and 

facilitates the movement of goods and services. 

 Tourism: Enhanced connectivity between cities promotes tourism and regional 

attractions. 

4. Promoting Equity and Accessibility: 

Transportation equity is a central goal of the proposed rail system. The routes are 

designed to serve communities with limited access to public transit, ensuring that 

residents across socioeconomic levels benefit from improved mobility. 

Equity Features: 

 Rural Connectivity: The Lower 365 Loop targets underserved rural 

communities. 

 Affordability: The rail system provides a cost-effective alternative to driving, 

particularly for low-income households. 

 



Strategic Station Placement for Sustainable Commuter Rail Development in Texas 

19 | P a g e  
 

5. Environmental Sustainability: 

The proposed rail routes align with global and regional goals for sustainable 

development. By reducing dependence on automobiles, the system contributes to lower 

greenhouse gas emissions and improved environmental health. 

Sustainability Measures: 

 Clean Energy: Electric rail systems reduce reliance on fossil fuels. 

 Land Use Efficiency: Elevated routes minimize the need for extensive land 

acquisition, preserving natural habitats and urban spaces. 

6. Facilitating Long-Term Regional Planning: 

The proposed rail routes are not just immediate solutions but also building blocks for 

long-term regional planning. By creating a robust transportation backbone, the system 

enables future extensions and integration with larger networks. 

Future Vision: 

 Westward Expansion: Extensions to Laredo and El Paso enhance connectivity 

across Texas. 

 International Links: Connections to Monterrey, Mexico, support cross-border 

trade and cultural exchange. 

 

The proposed rail routes—Upper 365 Loop, Lower 365 Loop, and the elevated Highway 83 

route—represent a transformative opportunity for the Rio Grande Valley. Each route addresses 

specific transportation challenges while contributing to regional growth, environmental 

sustainability, and equitable access. Together, they form a cohesive network that supports the 
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long-term vision of an integrated and sustainable transportation system for South Texas. By 

prioritizing strategic investments and stakeholder collaboration, the proposed rail system can 

become a cornerstone of the region’s development. 
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Demographic and Economic Analysis 

Population Distribution Across Starr, Hidalgo, and Cameron Counties: 

Population distribution is a critical factor in assessing the potential demand for a commuter rail 

system. The Rio Grande Valley, comprising Starr, Hidalgo, and Cameron counties, exhibits 

diverse demographic characteristics that influence transportation needs. 

 

1. Starr County: 

 Population: Approximately 65,000. 

 Urban vs. Rural: Starr County is primarily rural, with a lower population density 

compared to Hidalgo and Cameron counties. Residential zones are dispersed, 

emphasizing the need for regional connectivity. 
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 Growth Potential: While smaller in population, the county's strategic location 

near the border highlights its potential as a connector in cross-border trade and 

travel. 

2. Hidalgo County: 

 Population: Over 860,000, making it the most populous county in the Rio Grande 

Valley. 

 Urban Centers: Cities like McAllen and Mission dominate the county, with high 

residential and commercial density. 

 Demographics: 

 A younger median age compared to state and national averages, 

suggesting a workforce-driven commuting demand. 

 High population density, particularly in McAllen and surrounding 

suburbs, makes Hidalgo County a focal point for rail demand. 

3. Cameron County: 

 Population: Approximately 420,000. 

 Urban Centers: Brownsville, the largest city in the county, is a key economic 

and transit hub. 

 Port Access: Proximity to the Port of Brownsville enhances the county’s 

economic significance, drawing commuter and freight traffic. 
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Income Levels and Employment Statistics: 

Income and employment are critical indicators of rail demand, reflecting both affordability and 

commuter behavior. 

Income Levels: 

1. Starr County: 

 Median household income: $30,000. 

 Lower-income levels indicate a reliance on affordable public transit solutions. 

2. Hidalgo County: 

 Median household income: $40,000. 
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 Moderate income levels coupled with high population density make Hidalgo an 

ideal target for rail services. 

3. Cameron County: 

 Median household income: $35,000. 

 Economic activity is concentrated in Brownsville, where income levels vary 

significantly between urban and rural areas. 
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Employment Statistics: 

Employment rates reflect a high percentage of working-age residents reliant on daily commutes: 

 Starr County: 58.2%. 

 Hidalgo County: 62.5%. 

 Cameron County: 60.1%. 

Key Insights: 

 Hidalgo County’s high employment rate aligns with its population density, 

reinforcing its role as a commuter hub. 

 Starr County’s employment patterns suggest the need for regional connections to 

economic centers in Hidalgo and Cameron counties. 

 

Employment and Income Visualization: 

Table 1: Income and Employment Statistics Across Counties 

County Population Median Income ($) Employment Rate (%) 

Starr County 65,000 30,000 58.2 

Hidalgo County 860,000 40,000 62.5 

Cameron County 420,000 35,000 60.1 
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This table underscores the economic diversity within the region, highlighting the need for 

accessible and affordable transportation options. 
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Implications for Rail Demand: 

The demographic and economic analysis reveals several key insights that inform the design and 

implementation of the commuter rail system: 

1. Population Clusters as Demand Drivers: 

 Urban Centers: 

 McAllen, Brownsville, and Mission are population and economic hubs 

with high commuter activity. 

 These cities should host primary rail stations to maximize ridership. 

 Rural Connectivity: 

 Regions like Starr County require feeder services to connect to rail hubs, 

ensuring equitable access. 

2. Income Levels and Affordability: 

 Lower-income communities in Starr and Cameron counties highlight the need for 

affordable ticket pricing and accessible transit. 

 Subsidies or reduced fares for low-income residents could enhance rail adoption. 

3. Employment-Centric Connectivity: 

 The high employment rates across the counties indicate a strong commuter base. 

 Rail routes should prioritize connections to job centers, including: 

 Downtown McAllen and Brownsville. 

 Industrial zones in Hidalgo and Cameron counties. 

4. Support for Regional Development: 
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 Rail infrastructure can stimulate economic activity in underserved areas, attracting 

businesses and improving quality of life. 

 Enhanced connectivity may also encourage population growth in less dense 

regions like Starr County. 

 

Final Recommendations: 

Based on the demographic and economic analysis, the following recommendations are proposed 

to optimize the commuter rail system: 

1. Prioritize Urban Centers: Establish primary stations in McAllen, Brownsville, and 

Mission to serve high-density areas. 

2. Incorporate Affordable Pricing Models: Implement tiered pricing to address the 

income disparities across the region. 

3. Enhance Regional Accessibility: Develop feeder transit systems in Starr County to 

connect rural residents to the rail network. 

4. Integrate Employment Hubs: Align rail routes with major job centers to maximize 

commuter utility and economic impact. 

 

The Rio Grande Valley’s diverse population, economic activity, and regional disparities make it 

an ideal candidate for a commuter rail system that addresses both urban and rural mobility needs. 

By leveraging these insights, the proposed rail system can deliver equitable and transformative 

transportation solutions. 
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Public Transit and Traffic Analysis 

Introduction: 

The development of a commuter rail system in Texas, particularly in the Rio Grande Valley, is a 

strategic move to alleviate congestion, improve connectivity, and promote sustainable 

transportation. A robust commuter rail network can enhance regional economic development, 

reduce vehicular emissions, and integrate seamlessly with existing public transit systems. This 

study aims to analyze existing transit data, ridership trends, traffic volume reports, and planning 

methodologies to determine optimal station placement for the proposed commuter rail. 
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By leveraging reports from Valley Metro, TxDOT, and other transportation authorities, this 

research provides a data-driven approach to selecting station locations and assessing transit 

integration. The findings will help address traffic congestion hotspots, evaluate multimodal 

connectivity, and optimize station placement to serve the highest number of commuters 

efficiently. 

 

Data Sources and Their Relevance: 

1. Valley Metro Ridership Reports – Monthly transit usage statistics that highlight trends 

in peak ridership and passenger demand. 

2. Valley Metro Transit Performance Reports – Annual overviews of service efficiency, 

reliability, and customer satisfaction to determine the viability of commuter rail 

integration. 

3. TxDOT Statewide Traffic Count Data – Traffic volume reports identifying congestion 

hotspots that would benefit from alternative transit options. 

4. North Central Texas Council of Governments (NCTCOG) Traffic Data – A detailed 

compilation of current and historical traffic trends. 

5. Federal and State Transportation Studies – Research reports on rail transit planning, 

traffic demand analysis, and funding challenges. 

 

Each of these sources provides insights into the demand, efficiency, and strategic alignment 

necessary for the commuter rail system to succeed. 
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Traffic and Transit Demand Analysis: 

1. Traffic Volume Trends in Texas: 

The Texas Department of Transportation (TxDOT) Traffic Count Data offers a 

comprehensive look at congestion trends across the state. Highway 83 and the 365 Loop 

experience significant congestion, particularly near McAllen, Brownsville, and Mission, 

with: 

 50,000+ vehicles per day on Highway 83 between McAllen and Mission. 

 30,000+ vehicles per day on the Upper 365 Loop. 

 15,000–20,000 vehicles per day on the Lower 365 Loop. 

These statistics highlight the necessity of commuter rail in high-density traffic 

corridors. The most effective solution is a **parallel rail service along Highway 83**, 

supplemented by feeder services in suburban and rural areas. 

 

2. Public Transit Performance and Ridership Trends: 

According to Valley Metro’s Ridership and Transit Performance Reports: 

 Metro McAllen has a high concentration of riders in urban areas but lacks 

intercity connectivity. 

 Brownsville Metro serves key destinations like the Port of Brownsville but is 

limited in scope. 

 Valley Metro's intercity bus services operate on infrequent schedules, limiting 

accessibility. 
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A commuter rail system must integrate with these existing networks to provide seamless 

multimodal connectivity. 

 

3. Station Placement Based on Traffic and Transit Data: 

Using a combination of traffic volume, population density, and public transit 

accessibility, three optimal commuter rail stations have been identified: 

 McAllen Station – High population density and significant traffic congestion. 

 Brownsville Station – Major traffic hub with connectivity to ports and industry. 

 Mission Station – Strategically positioned near educational and medical facilities. 
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Overview of Existing Public Transit Systems: 

The Rio Grande Valley’s public transit infrastructure plays a crucial role in regional mobility. 

Three major transit providers—Valley Metro, Metro McAllen, and Brownsville Metro—serve 

the area, offering bus routes that connect cities and communities. However, these systems face 

significant challenges, including limited coverage, infrequent service, and a lack of integration 

with broader transit networks. 

1. Valley Metro: 

Service Overview: 

 Valley Metro provides regional bus services across Cameron, Hidalgo, and Starr 

counties. 

 It operates intercity routes connecting smaller towns with larger cities like 

McAllen and Brownsville. 

Strengths: 

 Coverage across multiple counties, making it a critical regional transit provider. 

 Serves underserved rural areas, providing vital connections to urban centers. 

Challenges: 

 Infrequent service, particularly in rural areas, limits usability. 

 Lack of integration with Metro McAllen and Brownsville Metro systems. 

2. Metro McAllen: 

Service Overview: 

 Metro McAllen operates within McAllen, focusing on intra-city transit. 
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 It provides fixed-route bus services, serving residential, commercial, and 

industrial areas. 

Strengths: 

 High service concentration in McAllen, one of the most populous cities in the 

region. 

 Affordable fares, making it accessible to low-income residents. 

Challenges: 

 Coverage is limited to McAllen, leaving gaps in connectivity with neighboring 

cities. 

 Low service frequency during off-peak hours. 

3. Brownsville Metro: 

Service Overview: 

 Brownsville Metro (B Metro) operates bus services within Brownsville and 

surrounding areas. 

 It includes fixed routes and paratransit services for disabled residents. 

Strengths: 

 Focuses on urban transit within Brownsville, a major economic hub. 

 Provides reliable service to key destinations like the Port of Brownsville. 

Challenges: 

 Routes are confined to Brownsville, limiting regional connectivity. 
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 High reliance on transfers for cross-city travel. 

 

 

 

Table 2: Key Features of Public Transit Providers 

Transit 

Provider 
Coverage Area Strengths Challenges 

Valley Metro 
Starr, Hidalgo, 

Cameron 

Multi-county coverage; 

rural connectivity 

Infrequent service; poor 

system integration 

Metro McAllen McAllen 
Dense urban coverage; 

affordable fares 

Limited to McAllen; low off-

peak frequency 

Brownsville 

Metro 
Brownsville 

Urban focus; reliable 

service 

Limited to Brownsville; 

regional gaps 

 

Traffic Volume Analysis Along Proposed Routes: 

Traffic congestion is a significant issue in the Rio Grande Valley, particularly along major 

corridors such as Highway 83 and the 365 Loop. Daily vehicle counts indicate high volumes that 

exceed road capacity, resulting in delays, increased emissions, and reduced quality of life. 
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Traffic Hotspots: 

1. Highway 83: 

 Average daily traffic exceeds 50,000 vehicles in urban sections between Mission 

and McAllen. 

 Congestion peaks during morning and evening commutes, impacting travel times. 

2. Upper 365 Loop: 

 Connects Mission to Brownsville via northern urban areas. 

 Experiences moderate traffic volumes (30,000–40,000 vehicles/day), with 

hotspots near McAllen. 

3. Lower 365 Loop: 

 Serves rural and semi-urban areas. 
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 Traffic volumes are lower (15,000–20,000 vehicles/day), but road infrastructure is 

less developed. 

 

Table 3: Traffic Volumes Along Proposed Routes 

Route Key Segment 
Average Daily Traffic 

(Vehicles) 
Traffic Issues 

Highway 83 Mission to McAllen >50,000 
Severe congestion during peak 

hours 

Upper 365 

Loop 

McAllen to 

Brownsville 
30,000–40,000 

Moderate congestion near 

urban centers 

Lower 365 

Loop 

Mission to 

Brownsville 
15,000–20,000 

Lower volume; poor road 

infrastructure 
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Traffic Implications for Rail Demand: 

 Highway 83: Represents the greatest opportunity for rail to alleviate congestion. The 

elevated route proposed along this corridor directly addresses traffic bottlenecks. 

 Upper 365 Loop: Serves as a relief route for commuters traveling between McAllen and 

Brownsville. 

 Lower 365 Loop: Provides essential connectivity for rural and semi-urban areas. 

 

Transit Accessibility and Service Gaps: 

Despite the presence of three transit providers, significant service gaps exist, limiting the 

effectiveness of public transportation in the region. 
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Accessibility Challenges: 

1. Rural Connectivity: 

 Rural areas, particularly in Starr County, lack reliable transit options. 

 Long distances between bus stops discourage usage. 

2. Urban Congestion: 

 While urban areas like McAllen and Brownsville have transit coverage, frequent 

traffic delays reduce reliability. 

3. Service Frequency: 

 Infrequent bus schedules, especially during off-peak hours, make transit less 

attractive. 
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Gaps in Regional Integration: 

The absence of a unified transit system hampers regional mobility: 

 Transfers between Valley Metro, Metro McAllen, and Brownsville Metro are 

time-consuming and inconvenient. 

 Lack of coordination between providers creates inefficiencies and discourages 

intercity travel. 

 

Proposed Solutions: 

1. Integration with Rail: The proposed rail system can fill critical service gaps, 

particularly in connecting rural areas to urban centers. 

2. Feeder Services: Introducing bus routes that align with rail stations can improve last-

mile connectivity. 

3. Enhanced Scheduling: Increasing the frequency of bus services, especially during peak 

hours, will enhance reliability. 

 

Implications for Rail Development: 

The findings from the public transit and traffic analysis highlight the need for a rail system that 

complements existing transit networks while addressing their limitations. Key implications 

include: 
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1. Reduced Congestion: The rail system directly alleviates pressure on Highway 83 and the 

365 Loop, providing a reliable alternative for commuters. 

2. Improved Accessibility: Rail stations strategically located in underserved areas can 

enhance connectivity and equity. 

3. Seamless Integration: Coordinating bus and rail schedules ensures a cohesive and 

efficient transit network. 

4. Enhanced Regional Mobility: By bridging service gaps and reducing travel times, the 

rail system supports economic growth and quality of life improvements. 

 

The public transit and traffic analysis underscores the critical role of a commuter rail system in 

transforming mobility in the Rio Grande Valley. By addressing traffic hotspots, improving 

accessibility, and integrating with existing transit networks, the proposed rail routes offer a 

sustainable and equitable solution to the region’s transportation challenges. 

 

Sustainability and Traffic Analysis 

Introduction: 

Sustainable commuter rail development requires a data-driven approach that integrates traffic 

volume analysis, environmental considerations, and performance measurement tools. The Texas 

Department of Transportation (TxDOT) and research institutions provide various methodologies 

and tools to enhance strategic station placement, optimize traffic forecasting, and implement 

sustainability measures. 
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This research incorporates insights from STARS II traffic data, vehicle probe data 

methodologies, sustainability performance frameworks, and transportation modeling studies to 

refine commuter rail station planning in Texas. 

 

Key Research Insights: 

1. Traffic Data Analysis and Volume Estimation: TxDOT’s Statewide Traffic Analysis 

and Reporting System (STARS II) provides Annual Average Daily Traffic (AADT) data, 

enabling precise analysis of traffic density, commuter demand, and congestion hotspots. 

This information is critical for identifying optimal rail station locations by ensuring they 

serve high-traffic corridors efficiently. 

 Estimating Highway Volumes Using Vehicle Probe Data 

This study highlights real-time traffic volume estimation techniques using GPS, 

mobile sensors, and IoT-based vehicle tracking. Implementing these predictive traffic 

models in Texas' commuter rail system would enhance demand forecasting and route 

planning. 

 FHWA’s AADT Estimation Methodologies 

The Federal Highway Administration’s (FHWA) guidelines on short-duration traffic 

count stations emphasize the importance of accurate, real-time traffic monitoring. 

Commuter rail stations should be placed where peak congestion coincides with 

population density growth, maximizing ridership potential. 
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2. Sustainable Transportation Planning: Sustainability in rail development extends 

beyond reducing emissions; it requires an integrated approach that balances economic, 

environmental, and social factors. 

 Sustainability Enhancement Tool for Transportation Planning 

A performance measurement framework tested for TxDOT provides key indicators 

for measuring efficiency, environmental impact, and commuter accessibility in station 

placement. 

 Collecting and Analyzing Travel Data for TxDOT 

The Texas A&M Transportation Institute (TTI) research suggests new travel demand 

forecasting models that predict commuter behavior, optimizing station accessibility. 

 Integrating Sustainability into Transportation Planning 

Sustainability in transportation infrastructure development requires a holistic 

evaluation of energy consumption, land use efficiency, and long-term economic 

benefits. 

 

Key Recommendations: 

1. Traffic Data Utilization – Integrate TxDOT’s STARS II, AADT models, and vehicle 

probe data to forecast commuter demand effectively. 

2. Sustainable Rail Station Design – Apply performance-based sustainability metrics to 

measure and improve environmental and economic viability. 

3. Real-time Monitoring – Deploy smart sensors, GIS mapping, and IoT data collection 

tools to enhance commuter forecasting. 
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4. Integrated Planning with Bus Networks – Ensure commuter rail aligns with existing 

Valley Metro, McAllen Metro, and Brownsville Metro transit services. 
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Traffic Counts and Strategic Station Placement 

Introduction: 

The Texas Triangle—connecting Houston, Dallas-Fort Worth, San Antonio, and Austin—has 

been a focus for transportation planning due to its high population density and economic activity. 

With increasing congestion in major corridors, commuter rail integration has become a viable 

solution to enhance regional mobility. This research leverages TxDOT’s traffic data, intercity rail 

studies, and transit-oriented development analyses to identify optimal station placements and 

ensure a sustainable commuter rail system. 

 

Key Findings and Analysis: 

1. Traffic Volume Trends and Infrastructure Demand: 

The TxDOT Statewide Traffic Count Maps and Open Data Portal provide Annual 

Average Daily Traffic (AADT) data, which is crucial for identifying high-congestion 

corridors. The Texas Triangle experiences: 

 DFW to Houston (I-45 Corridor): Daily traffic exceeding 200,000 vehicles. 

 Austin to San Antonio (I-35 Corridor): Congestion peaks above 180,000 vehicles/day. 

 Houston to San Antonio (I-10 Corridor): Sustained daily traffic at 160,000 

vehicles/day. 

Strategic Implications: 

 Rail station placement should prioritize areas with the highest congestion. 
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 Parallel rail alignments can help alleviate road traffic and improve commuter 

efficiency. 

 

2. Regional Rail Feasibility and Demand Forecasting: 

The "Dallas-Fort Worth – Houston Intercity Passenger Rail Corridor" report evaluates the 

feasibility of rail connections between DFW and Houston, showing a projected ridership 

of 12 million annually by 2040. This data suggests that commuter rail services in high-

density urban centers within the Texas Triangle can be economically viable. 

 

Station Considerations: 

 Dallas, Houston, and Austin must serve as primary stations due to their economic and 

population significance. 

 Intermediate hubs (e.g., Waco, College Station) should be included for regional 

connectivity. 

 

3. Sustainability and Transit-Oriented Development (TOD): 

The "Texas Triangle High-Speed Rail Study" highlights environmental benefits of rail 

expansion, including: 

 30% reduction in vehicle emissions per commuter. 

 50% lower energy consumption per passenger-mile compared to automobiles. 

 Potential for TOD expansion around rail stations. 
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Sustainability Strategy: 

 Multimodal integration (bus, bike, pedestrian access) to rail stations should be 

prioritized. 

 Eco-friendly construction practices should be implemented in station development. 

 

4.  Transit-Oriented Development and Land Use Planning: 

The "Regional Opportunities and Challenges for Transit-Oriented Development in the 

Texas Triangle" study emphasizes: 

 Land value increases of 10-20% within a 1-mile radius of rail stations. 

 Mixed-use zoning near stations can stimulate economic growth and urban 

revitalization. 

 

Land Use Recommendations: 

 Mixed-use zoning should be encouraged around stations. 

 Public-private partnerships (PPPs) can facilitate station-area development. 
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Station Placement Analysis  

Introduction to Station Placement: 

The success of a commuter rail system depends heavily on the strategic placement of stations. By 

analyzing factors such as population density, traffic volume, facility proximity, and transit 
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connectivity, this study identifies optimal station locations along the proposed routes. These 

stations aim to maximize accessibility, ridership, and economic benefits while ensuring equitable 

service across urban and rural areas. 

 

Factors Influencing Station Placement: 

1. Population Density: 

Population density is a key determinant of potential ridership. Areas with higher 

concentrations of residents are more likely to generate demand for commuter rail 

services, particularly in urban centers and densely populated neighborhoods. 

Analysis: 

 Hidalgo County: McAllen has the highest population density, with over 3,500 

people per square mile, making it a primary candidate for a station. 

 Cameron County: Brownsville, with dense residential zones, represents another 

high-demand area for station placement. 

 Starr County: Population density is significantly lower, necessitating additional 

considerations to ensure rail access. 

 

2. Traffic Volume: 

Traffic data helps identify congestion hotspots where rail systems can alleviate road 

stress and provide an alternative for commuters. The analysis of traffic volume along 

major routes highlights areas of high vehicular demand. 

Key Insights: 
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 Highway 83: Experiences the heaviest traffic in the region, with volumes 

exceeding 50,000 vehicles per day between Mission and McAllen. 

 Upper 365 Loop: Handles moderate traffic (30,000–40,000 vehicles/day), 

particularly near McAllen and Weslaco. 

 Lower 365 Loop: Lower traffic volumes (15,000–20,000 vehicles/day) suggest 

potential for growth with improved infrastructure. 

 

3. Facility Proximity: 

The proximity of key facilities such as schools, hospitals, shopping centers, and airports 

is a major consideration for station placement. These hubs generate significant daily 

traffic, serving as magnets for rail ridership. 

Analysis: 

 Educational Institutions: Major universities and schools near McAllen and 

Brownsville create commuter demand among students and staff. 

 Medical Facilities: Hospitals and clinics in Mission and McAllen ensure a steady 

flow of visitors and employees. 

 Shopping Centers: Retail hubs along Highway 83 and in Brownsville are key 

destinations for shoppers and workers. 

4. Transit Connectivity:  

The integration of the rail system with existing transit networks is critical for ensuring 

seamless multimodal travel. Stations must align with bus routes and transit hubs to 

facilitate last-mile connectivity. 

Key Transit Networks: 
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 Valley Metro: Serves intercity routes, connecting smaller towns to urban centers. 

 Metro McAllen: Focuses on intra-city transit within McAllen. 

 Brownsville Metro: Provides reliable service within Brownsville, with potential 

to link to rail stations. 

 

Table 4: Factors Influencing Station Placement 

Factor Key Insights 
Implications for Station 

Placement 

Population 

Density 
High in McAllen and Brownsville Prioritize stations in dense areas 

Traffic Volume 
Severe on Highway 83, moderate on 

365 Loops 
Target congestion hotspots 

Facility Proximity Schools, hospitals, shopping centers 
Align stations with key facility 

hubs 

Transit 

Connectivity 

Valley Metro, Metro McAllen, 

Brownsville 

Ensure integration with transit 

networks 
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Station Recommendations: 

Based on the analysis, the following stations are proposed: 

1. Station 1: McAllen 

Justification: 

 Highest population density (>3,500 ppl/sq mile). 

 Heavy traffic along Highway 83. 

 Proximity to schools, hospitals, and shopping centers. 

 Strong integration with Metro McAllen bus services. 

2. Station 2: Brownsville 

Justification: 

 Dense residential and commercial zones. 

 Key transit hub for Brownsville Metro. 

 Access to major facilities, including the Port of Brownsville. 

3. Station 3: Mission 

Justification: 

 Strategic location along Highway 83. 

 Proximity to residential zones and medical facilities. 

 Potential to serve as a feeder station for rural commuters from Starr County. 
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Impacts of Station Placement: 

1. Increased Ridership: 

 Stations in McAllen and Brownsville will capture most urban commuters, 

ensuring high initial ridership. 

 Mission station will serve as a gateway for rural communities, expanding the 

rail’s reach. 

2. Reduced Traffic Congestion: 

 Stations near Highway 83 alleviate congestion in the busiest corridor of the 

region. 

 Improved access to public transit reduces dependency on private vehicles. 

3. Economic and Social Benefits: 

 Proximity to key facilities enhances convenience for daily commuters. 

 Integration with existing transit networks creates a seamless travel experience, 

encouraging rail adoption. 
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Table 5: Expected Benefits of Proposed Stations 

Station 
Population 

Served 
Facilities Nearby Traffic Impact Transit Connectivity 

McAllen High 
Schools, 

hospitals, retail 

Reduces Highway 83 

congestion 

Strong with Metro 

McAllen 

Brownsville High 
Port, retail, 

residential 

Serves dense urban 

areas 

Links with 

Brownsville Metro 

Mission Moderate 
Medical, 

residential 

Supports rural 

commuters 

Potential for feeder 

services 

 

The placement of stations in McAllen, Brownsville, and Mission ensures maximum accessibility, 

ridership, and economic impact for the proposed commuter rail system. By considering 

population density, traffic volume, facility proximity, and transit connectivity, the recommended 

stations address the region’s most critical transportation challenges while providing equitable 

service to urban and rural communities. Strategic station placement, supported by data-driven 

analysis, will pave the way for a transformative and sustainable rail network in the Rio Grande 

Valley. 
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Environmental and Regulatory Considerations 

Environmental Impact Assessment Requirements: 

Environmental Impact Assessments (EIAs) are a cornerstone of sustainable transportation project 

planning, ensuring that potential environmental effects are identified, assessed, and mitigated. In 

Texas, federally and state-funded transportation projects, including commuter rail systems, must 

comply with environmental regulations such as the National Environmental Policy Act (NEPA) 

and Texas-specific guidelines. 

 

EIA Process Overview: 

1. Screening: 

 Determines whether a full EIA is required based on project size, funding sources, 

and potential environmental impact. 

 Rail projects traversing sensitive areas such as wetlands or protected habitats 

typically require detailed EIAs. 

2. Scoping: 

 Identifies key environmental concerns to focus the assessment, such as air and 

water quality, noise pollution, and habitat preservation. 

 Public input and stakeholder engagement occur during this phase to refine the 

scope of the analysis. 

3. Impact Analysis: 

 Assesses the potential effects of the project on: 
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 Air Quality: Emissions from construction and rail operations. 

 Water Resources: Risks of runoff, contamination, or hydrological 

changes. 

 Ecosystems: Habitat disruption or loss of biodiversity. 

 Noise Pollution: Increased noise levels near rail lines and stations. 

4. Mitigation Measures: 

 Proposes strategies to minimize or offset identified impacts, such as: 

 Installing noise barriers near residential areas. 

 Using clean construction technologies to reduce emissions. 

 Restoring or enhancing impacted habitats. 

5. Public Consultation: 

 Involves residents, community groups, and environmental organizations to gather 

feedback and ensure transparency. 

6. Approval and Monitoring: 

 Submitting the EIA report for regulatory approval marks the final step before 

construction begins. 

 Post-approval monitoring ensures compliance with environmental commitments. 

 

EIA Regulatory Framework: 

1. NEPA: 

 Federally funded rail projects must comply with NEPA, requiring Environmental 

Assessments (EAs) or Environmental Impact Statements (EIS). 
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 Key focus areas include emissions, land use changes, and community impacts. 

2. Texas Commission on Environmental Quality (TCEQ): 

 State-level requirements align with NEPA but include additional guidelines for 

water and air quality specific to Texas. 

3. Other Relevant Laws: 

 Clean Water Act (Section 404): Requires permits for projects impacting 

waterways or wetlands. 

 Endangered Species Act: Protects critical habitats of threatened species. 

 

 

Land Use Permitting Process in Texas: 

Land use permitting is essential for obtaining the necessary approvals to construct transportation 

infrastructure. The process ensures that projects align with local zoning laws, environmental 

standards, and community development goals. 

 

1. State and Federal Permits: 

Key Permits: 

 Section 404 Permit (Clean Water Act): 

 Required for any project that impacts rivers, streams, or wetlands. 

 Involves coordination with the U.S. Army Corps of Engineers. 

 Floodplain Development Permit: 
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 Necessary for construction in areas prone to flooding. 

 Ensures compliance with FEMA and local floodplain ordinances. 

 Endangered Species Permit: Addresses impacts on federally or state-listed 

species and their habitats. 

 

2. Local Permitting Requirements: 

 Zoning Approvals: 

 Rail lines and stations must comply with local zoning regulations. 

 Special use permits may be required for projects in residential or mixed-

use zones. 

 Building and Construction Permits: Cover site preparation, utility connections, 

and station construction. 

 Public Consultation and Appeals: Local governments often require public 

hearings to gather input and address community concerns. 

 

3. Steps in the Permitting Process: 

 Pre-Application: 

 Conduct initial site assessments to identify potential permitting hurdles. 

 Engage with local authorities to understand zoning and environmental 

requirements. 

 Application Submission: Submit detailed project plans, including EIA findings, 

engineering designs, and mitigation strategies. 
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 Review and Feedback: Regulatory agencies review the application and may 

request revisions or additional documentation. 

 Approval and Compliance: 

 Once approved, permits are issued, allowing construction to begin. 

 Ongoing compliance monitoring ensures adherence to permit conditions. 

 

Challenges in Land Use Permitting: 

 Navigating multiple layers of regulation (federal, state, and local). 
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 Addressing opposition from stakeholders concerned about noise, displacement, or 

environmental degradation. 

 Aligning permitting timelines with project schedules to avoid delays. 

 

Key Environmental Factors for Transportation Projects: 

Transportation projects, especially rail systems, must address various environmental factors to 

ensure compliance and sustainability. 

 

1. Air Quality: 

Impacts: 

 Emissions from construction equipment and rail operations. 

 Potential increases in particulate matter (PM) and nitrogen oxides (NOx). 

Mitigation: 

 Use of electric or hybrid construction equipment. 

 Adoption of electric rail systems to minimize operational emissions. 

 

2. Water Resources: 

Impacts: 

 Risk of soil erosion, sedimentation, and contamination during construction. 

 Changes to drainage patterns and potential flooding. 
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Mitigation: 

 Implementation of stormwater management systems. 

 Preservation of natural drainage channels and wetlands. 

 

3. Noise Pollution: 

Impacts: 

 Construction noise affecting nearby communities. 

 Operational noise from rail systems, particularly near residential zones. 

Mitigation: 

 Installation of noise barriers and use of sound-dampening materials. 

 Scheduling construction during daytime hours to reduce disruption. 

4. Ecosystem Preservation: 

Impacts: 

 Disruption or fragmentation of wildlife habitats. 

 Potential impacts on endangered species. 

Mitigation: 

 Creating wildlife corridors to maintain habitat connectivity. 

 Implementing habitat restoration programs. 

 

Table 6: Environmental Factors and Mitigation Strategies 
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Environmental 

Factor 
Potential Impact Mitigation Strategies 

Air Quality Emissions from construction 
Use electric equipment, plant 

vegetation 

Water Resources 
Runoff, sedimentation, 

flooding 
Stormwater management systems 

Noise Pollution 
Construction and operational 

noise 

Install noise barriers, limit construction 

hours 

Ecosystem 

Preservation 
Habitat loss or disruption Wildlife corridors, habitat restoration 

 

Implications for Rail Development: 

1. Proactive Environmental Planning: Early identification of environmental factors 

ensures timely mitigation and compliance with regulatory requirements. 

2. Community Engagement: Addressing environmental concerns through public 

consultations builds community support for the project. 

3. Sustainability Goals: By adopting green construction methods and minimizing 

environmental impacts, the rail system aligns with long-term sustainability objectives. 

 

Environmental and regulatory considerations are integral to the success of the proposed 

commuter rail system. By adhering to EIA requirements, navigating land use permitting, and 
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addressing key environmental factors, the project can achieve compliance, minimize negative 

impacts, and secure community support. These measures not only facilitate construction but also 

ensure the long-term sustainability and acceptance of the rail system in the Rio Grande Valley. 

 

Environmental and Regulatory Considerations for Sustainable Commuter Rail 

Development in Texas 

 

Introduction: 

Developing a sustainable commuter rail system in Texas requires adherence to environmental 

regulations and compliance frameworks such as the National Environmental Policy Act (NEPA) 

and state-level land use permitting processes. These ensure minimal environmental impact, legal 

approval, and public support for the project. 

 

This research integrates insights from NEPA guidelines, Environmental Impact Statements 

(EISs), Texas Rail Plan reports, and Federal Railroad Administration (FRA) reviews to provide a 

regulatory roadmap for commuter rail station placement and development. 

 

Key Findings and Analysis: 

1. NEPA and Environmental Impact Assessments (EIA): 
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The National Environmental Policy Act (NEPA) requires that all federally funded rail 

projects undergo environmental assessments to evaluate impacts on: 

 Air and Water Quality – Emission levels and runoff contamination risks. 

 Noise Pollution – Sound impact on residential and commercial areas. 

 Ecosystems and Biodiversity – Protection of wildlife habitats and wetlands. 

 

NEPA Process for Rail Projects: 

 Screening Phase – Determines if an EIA or EIS is needed. 

 Scoping Phase – Identifies environmental concerns such as air pollution, noise, and 

land use. 

 Public Consultation – Ensures community input and transparency. 

 Impact Analysis and Mitigation – Addresses concerns through low-emission 

technology, noise barriers, and sustainable land use planning. 

 

Example: The Austin Light Rail Phase 1 Project demonstrates the EIA process in action, 

detailing station environmental considerations and compliance with state and federal 

laws. 

 

2. Land Use and Permitting Requirements in Texas: 

Rail development must comply with Texas-specific land use regulations, including: 
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 TxDOT’s NEPA Project Development Toolkit – A guide to zoning, right-of-way 

acquisitions, and permit approvals. 

 Texas Commission on Environmental Quality (TCEQ) – Oversees air and water 

quality standards. 

 Clean Water Act (Section 404) – Requires permits for wetland and waterway 

modifications. 

 

Challenges in Land Use Permitting: 

 Zoning Restrictions – Rail station placement must align with urban, commercial, and 

industrial zones. 

 Stakeholder Conflicts – Resistance from property owners and environmental groups. 

 Floodplain Development Restrictions – Projects in flood-prone areas require 

additional approvals. 

 

The Texas Rail Plan outlines strategies for navigating these challenges, emphasizing the 

importance of early engagement with local agencies. 

 

3. Environmental Considerations for Commuter Rail Development: 

Based on FRA environmental guidelines, key environmental factors include: 

i) Air Quality & Emissions: 

 Concerns: Emissions from diesel-powered trains and construction equipment. 
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 Mitigation: Adoption of electric or hybrid rail technology and tree planting to 

absorb pollutants. 

 

ii) Noise Pollution: 

 Concerns: Train operations increase noise levels near urban centers. 

 Mitigation: Installation of sound barriers, quiet zones, and strategic scheduling. 

 

iii) Water Resource Protection: 

 Concerns: Risk of surface runoff contamination. 

 Mitigation: Implementation of stormwater management systems and wetland 

conservation efforts. 

 

iv) Ecosystem and Biodiversity Protection: 

 Concerns: Rail projects may disrupt wildlife corridors and vegetation. 

 Mitigation: Establishment of wildlife underpasses and green infrastructure. 

 

Strategic Recommendations: 

1. Adopt Green Rail Technologies – Transition to electric or hybrid rail systems to 

minimize emissions and noise pollution. 
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2. Early Regulatory Engagement – Initiate NEPA and permitting processes early to 

prevent legal delays. 

3. Public-Private Partnerships (PPPs) – Collaborate with environmental groups and local 

governments to ensure sustainable station placement. 

4. Sustainable Land Use Planning – Design stations with eco-friendly materials and 

stormwater management features. 
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Environmental and Regulatory Requirements for Sustainable Commuter Rail 

Development in Texas 

 

Introduction: 

 

Sustainable commuter rail development in Texas, particularly in the Texas Triangle and the Rio 

Grande Valley, requires careful integration of environmental assessments and regulatory 

compliance into project planning and station placement. Adherence to the National 

Environmental Policy Act (NEPA) and state permitting processes ensures environmentally 

responsible development, while early regulatory engagement reduces project delays and 

opposition. This research synthesizes insights from key environmental and regulatory sources to 

provide actionable guidance for sustainable station placement in the Texas Triangle and Rio 

Grande Valley. 

 

Key Environmental and Regulatory Considerations: 

1. NEPA Process and Environmental Impact Assessments (EIA) 

The TxDOT NEPA Toolkit outlines the federal environmental review process, which 

applies to any federally funded transportation project, including commuter rail. The 

process begins with a Screening Phase to determine if a Categorical Exclusion (CE), 

Environmental Assessment (EA), or Environmental Impact Statement (EIS) is required. 

Projects with potentially significant environmental effects—such as rail corridors 
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crossing wetlands, floodplains, or habitats for endangered species—typically require full 

EIS reviews. 

 Public consultation is embedded throughout the process, ensuring transparency. 

 Mitigation strategies include noise barriers, water treatment infrastructure, and 

habitat restoration. 

 For the Texas Triangle and Rio Grande Valley, rail projects must incorporate air 

quality modeling, noise studies, and wildlife impact assessments into site 

selection criteria. 

 

2. Texas Rail Plan (2024 Edition) – Integrating Environmental Policy into Station 

Siting 

The Texas Rail Plan serves as a foundational strategy document, emphasizing the 

importance of aligning commuter rail projects with state environmental goals. This 

includes: 

 Protecting air and water quality. 

 Minimizing land fragmentation. 

 Encouraging multi-agency coordination to streamline permitting. 

Rail stations placed near high-density urban nodes, transit hubs, and existing transport 

corridors minimize environmental footprint** by leveraging existing infrastructure, 

reducing the need for new land clearance. 
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3. TCEQ Environmental Permitting for Rail Development 

The Texas Commission on Environmental Quality (TCEQ) mandates environmental 

permits for activities affecting air quality, water discharge, and wetlands protection. Rail 

stations and corridors must: 

 Secure stormwater permits for construction runoff. 

 Obtain Clean Air Act permits for diesel train operations (or demonstrate 

emissions reductions through electric trains). 

 Address potential impacts on surface and groundwater during construction and 

operation. 

Early submission of environmental documentation helps prevent costly project delays. 

 

4. Regional Environmental Assessments – Case Study: Texas-Oklahoma Passenger 

Rail Study 

The Texas-Oklahoma Passenger Rail Study EIS, conducted by the Federal Railroad 

Administration (FRA), provides a useful template for large-scale rail corridors. It 

outlines: 

 Potential noise impacts on residential zones. 

 Impacts on historic properties and culturally significant sites. 

 Air quality modeling based on future rail traffic levels. 

 Public outreach strategies to engage local communities during planning and 

environmental review. 
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Application to the Texas Triangle: 

 Stations in urban centers (e.g., Dallas and Houston) should prioritize air quality 

monitoring. 

 In rural areas, habitat protection and wetland conservation are primary concerns. 

 

5. Environmental Justice and Historic Preservation (FEMA EHP Guidelines) 

The FEMA Environmental and Historic Preservation (EHP) framework highlights the 

importance of: 

 Protecting historically significant properties near proposed station sites. 

 Ensuring low-income and minority communities are not disproportionately 

affected. 

 Integrating cultural and historic impact assessments into station planning. 

This is particularly relevant in regions like the Rio Grande Valley, where historically 

significant Hispanic and Indigenous cultural sites could intersect with rail development. 

 

6. Best Practices for Environmental Integration (TRB Report) 

The Transportation Research Board (TRB) provides a best practices framework for 

incorporating environmental data early into project planning. Recommended practices for 

commuter rail projects include: 

 Using Geographic Information Systems (GIS) to map environmental constraints. 
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 Developing cumulative impact assessments, accounting for all transportation 

projects in a corridor. 

 Establishing early coordination teams with federal, state, and local environmental 

agencies. 

This approach ensures rail stations are not only environmentally compliant but also 

integrated into broader regional sustainability plans. 

 

Phase Key Actions 

Early Planning 
Conduct high-level environmental screening using TxDOT NEPA 

Toolkit. 

Public Consultation 
Begin outreach to local communities, environmental groups, and 

stakeholders. 

Site Selection 
Use GIS overlays to map floodplains, habitats, and historic areas to 

avoid sensitive sites. 

EIA Documentation 
Develop draft EA/EIS, emphasizing air quality, noise, water, and habitat 

mitigation. 

Permitting 
Submit TCEQ stormwater, air, and wetland permits in parallel with 

design reviews. 

Construction 

Mitigation 

Implement erosion control, noise barriers, and wetland 

restoration near construction sites. 
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Phase Key Actions 

Monitoring 
Establish ongoing air quality and noise monitoring programs during 

rail operations. 
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Integrating Environmental and Regulatory Insights for Sustainable Station Placement 

 

Introduction: 

To enhance the strategic station placement framework for the proposed commuter rail system in 

the Texas Triangle, this section integrates key environmental and regulatory insights drawn from 

recent research. These insights provide essential guidance on mitigating ecological risks, 

ensuring compliance with legal frameworks, and promoting sustainable development in station 

design. 

 

Environmental Risk Mitigation Strategies 

Environmental Impact Assessments (EIA) are essential for identifying potential environmental 

risks associated with station construction and rail network expansion. Key findings from the 

Dallas to Houston High-Speed Rail Environmental Impact Statement (EIS) highlight effective 

mitigation strategies, including: 

 Noise Pollution Control: Installing sound barriers along high-density residential zones. 

 Air Quality Protection: Using electric rail technologies and low-emission construction 

machinery. 

 Habitat Preservation: Re-routing rail lines to avoid ecologically sensitive areas and 

implementing reforestation programs in impacted zones. 
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The Texas-Oklahoma Passenger Rail Study emphasizes strategic station positioning to minimize 

impacts on water resources, with stormwater management systems and wetland conservation 

programs integrated into station designs. 

 

Compliance Roadmap for Station Development 

To ensure seamless regulatory compliance, the project integrates guidelines from the Texas Rail 

Plan and TxDOT's Environmental Compliance Framework. Recommended steps for regulatory 

adherence include: 

 

1. Environmental Screening Phase: Identify high-risk areas such as wetlands, floodplains, 

and conservation zones along proposed rail corridors. 

2. Stakeholder Engagement: Initiate early consultations with local communities, 

environmental agencies, and city planners. 

3. Impact Mitigation Planning: Design noise barriers, water retention systems, and 

sustainable landscaping solutions to reduce project footprint. 

4. Permit Acquisition: Secure Section 404 permits under the Clean Water Act for stations 

near sensitive waterways and ensure NEPA (National Environmental Policy Act) 

compliance for federally funded routes. 
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Sustainable Station Design Principles 

Research from the Public Use of Rail Right-of-Way in Urban Areas study emphasizes 

integrating station designs with existing infrastructure to minimize environmental disruption. 

Key recommendations include: 

 Green Roofing Solutions to improve energy efficiency. 

 Solar Panel Integration to reduce operational energy consumption. 

 Rainwater Harvesting Systems for improved water conservation in station operations. 

 

By incorporating eco-friendly materials, sustainable construction practices, and smart 

landscaping designs, these strategies reduce environmental impact while enhancing commuter 

convenience. 

 

Visual and Data Integration 

To enhance the project report's clarity and support data-driven decision-making, the following 

visuals have been prepared: 

 Environmental Impact Zones Map: Identifying critical ecological areas along proposed 

routes. 

 Compliance Flowchart: Outlining the EIA and permitting process for streamlined 

regulatory approval. 
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 Station Design Infographic: Showcasing sustainable design principles, including solar 

integration, noise reduction systems, and environmentally friendly materials. 

 Population Density Heatmap: Highlighting high-demand zones to validate optimal 

station placements. 

 

Expanded Recommendations: 

The refined strategy now emphasizes: 

 Prioritizing Environmentally Compliant Stations: Begin development with McAllen 

and Brownsville stations to minimize environmental risks while addressing high 

commuter demand. 

 Phased Implementation: Adopt a staged rollout of station development, ensuring that 

each phase aligns with environmental compliance standards. 

 Stakeholder Collaboration: Establish partnerships with environmental advocacy 

groups, city planners, and community leaders to foster project support and mitigate 

opposition. 
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By integrating these insights, the Texas Triangle commuter rail system is positioned to deliver 

not only improved transit accessibility but also a sustainable and environmentally responsible 

solution that aligns with state and federal requirements. 
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Integrating GIS and Visual Mapping Insights for Strategic Station Placement 

Introduction: 

To refine the strategic station placement framework within the Texas Triangle commuter rail 

project, this section incorporates key GIS (Geographic Information Systems) and visual mapping 

insights from recent research. These tools are vital in identifying optimal station sites by aligning 

demographic, traffic, infrastructure, and environmental variables into spatially accurate, data-rich 

visuals. 

 

GIS-Based Planning and Visualization Strategies: 

Insights from Esri's "5 Interesting Applications of GIS in Rail" demonstrate the power of GIS in 

optimizing route alignment, monitoring real-time transit data, and assessing infrastructure risks. 

Applied to this study, GIS enables planners to spatially evaluate traffic congestion points (e.g., 

Highway 83), overlay population clusters in McAllen, and map underdeveloped regions in Starr 

County needing improved connectivity. 

 

The Texas A&M Transportation Institute’s GIS Protocols for the Texas Travel Demand Package 

provide techniques for integrating population density, employment data, and land use variables 

into a unified mapping framework. These protocols guide the development of heatmaps and 

predictive models to forecast ridership at proposed station sites near McAllen, Mission, and 

Brownsville. 
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The Spatial Data Integration in Transportation Planning report underscores the importance of 

harmonizing data layers from multiple agencies, including traffic, environmental, and transit 

access data. This ensures a comprehensive analysis of constraints and opportunities, such as 

proximity to commercial zones or conflict with industrial corridors. 

 

Environmental Overlays and Visual Risk Management: 

The AASHTO Environmental Planning GIS Toolkit introduces spatial overlay tools for 

assessing ecological risks, floodplain exposure, and wetland protection. These tools help ensure 

that stations in Brownsville and along the Lower 365 Loop avoid ecologically sensitive areas and 

meet environmental compliance from the outset. 

 

Additionally, the Texas Railroad Commission GIS Viewer supports mapping existing 

infrastructure—such as pipelines and utilities—to prevent route overlap and streamline land use 

permitting. This is especially important when considering rail alignments near mixed-use or 

industrial zones. 

Interactive Mapping and Stakeholder Communication: 

ArcGIS StoryMaps, as featured in the Greater Triangle Commuter Rail Phase 2 Study, showcase 

how interactive visuals can enhance transparency and stakeholder engagement. These tools make 

it easier to present station proposals, transit performance metrics, and demographic overlays in a 

user-friendly format. Adopting a similar visual storytelling approach will support public outreach 

during stakeholder meetings and planning sessions. 
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Visual and Data Integration 

To enhance geographic clarity in your report, the following custom visual has been generated: 

 GIS-Based Mapping Insights and Station Placement Map: Highlights McAllen, 

Brownsville, and Mission station sites with overlays identifying high-transit demand, 

feeder route integration points, and future growth zones. 

 

 

This map provides a spatial context for station siting decisions and supports the argument for 

strategic investment in these key locations. 
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Expanded Recommendations: 

The updated GIS integration strategy includes: 

 Spatial Risk Management: Use environmental overlays to avoid flood-prone and 

ecologically sensitive areas. 

 Transit Demand Forecasting: Apply heatmaps to confirm high-ridership zones for 

station prioritization. 

 Infrastructure Conflict Avoidance: Use public GIS viewers to map utility corridors and 

prevent land use issues. 

 Stakeholder Engagement: Leverage interactive ArcGIS tools to present transit plans 

and collect feedback. 
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By incorporating GIS insights, this study ensures that station placement is both technically sound 

and visually communicative, reinforcing the project's sustainability, accessibility, and regulatory 

compliance goals. 

 

Expanding GIS and Visual Mapping Insights for Strategic Station Placement 

 

Introduction 

To strengthen the station placement framework for the Texas Triangle commuter rail system, this 

section integrates advanced Geographic Information Systems (GIS) research and visual data 

analysis methods. As commuter rail expands to support sustainable mobility in Texas, 

particularly across South Texas cities such as McAllen, Mission, and Brownsville, GIS plays a 

central role in aligning demographic patterns, land use trends, environmental constraints, and 

transportation infrastructure. These tools offer spatially grounded decision-making frameworks, 

ensuring rail infrastructure meets current needs while anticipating future urban growth. 

 

GIS-Based Planning and Visualization Strategies 

One of the foundational studies in this area is "Develop a GIS-Based Megaregion Transportation 

Planning Model," which emphasizes spatial planning at the scale of the Texas Triangle 

megaregion. This model incorporates freight and passenger dynamics, offering GIS-based 

visualization of growth nodes, economic hubs, and bottlenecks in regional travel. For the Texas 
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Triangle project, this model helps prioritize locations like McAllen and Mission where regional 

flows intersect with high-density urban expansion. 

 

In a similar vein, the Texas A&M Transportation Institute's report on "GIS Models for Analyzing 

Intercity Commute Patterns" offers tools to map rural-urban commuting flows using GIS 

clustering and traffic data. This is especially relevant for cities like Brownsville, which connect 

smaller rural counties to larger economic centers. By mapping where commuters originate and 

terminate their daily trips, planners can identify optimal station catchment areas to improve first-

mile/last-mile transit solutions. 

 

The "Texas Urban Triangle Spatial Decision Support System (SDSS)" takes GIS further by 

building an interactive tool that incorporates zoning, congestion, population density, and 

development forecasts. This SDSS model allows scenario testing for station placement across the 

Texas Triangle, evaluating trade-offs between accessibility, land availability, and environmental 

risk. For instance, stations proposed in Hidalgo County can be assessed for long-term viability 

against shifting land-use policies and future housing development. 

 

A valuable technical contribution is made by the study "High-Speed Rail Route and Regional 

Mobility with a Raster-Based SDSS," which demonstrates how raster-based GIS scoring can 

evaluate corridor feasibility. Factors such as slope, proximity to utilities, land cover, and urban 

proximity are weighted to create suitability indexes. These indexes can be directly applied to 
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prioritize locations for station infrastructure in challenging topographies or semi-developed 

landscapes. 

 

Environmental Overlays and Visual Risk Management 

GIS also enables proactive environmental protection in infrastructure planning. The study 

"Exploring Urban Expansion in the Texas Triangle" shows how GIS can forecast where 

development will occur, helping planners avoid placing stations in future ecological conflict 

zones. When coupled with overlays from the AASHTO Environmental Planning Toolkit, 

planners can assess risk from wetlands, flood zones, and habitats with high conservation value. 

 

Furthermore, the Texas Railroad Commission's GIS Viewer provides an essential layer for 

infrastructure conflict detection. Pipelines, energy corridors, and utility rights-of-way are 

mapped in real-time to ensure station sites do not overlap with regulated areas. This is especially 

useful for locations like Starr County, where undeveloped land must be analyzed against both 

ecological and energy infrastructure concerns. 

 

Interactive Mapping and Stakeholder Communication 

Beyond internal planning, GIS supports transparency and public engagement. The Greater 

Triangle Commuter Rail Phase 2 ArcGIS StoryMap demonstrates how GIS can be used for 

interactive planning displays. Stakeholders can explore alternative station locations, 

environmental trade-offs, and demographic forecasts through intuitive interfaces. 
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By adopting similar visual storytelling formats, the Texas Triangle Rail Group can enhance 

public consultations. This is particularly useful in communities with lower access to technical 

transportation data, allowing them to engage meaningfully with proposed infrastructure. 

Including visuals such as transit maps, demographic overlays, and environmental buffers 

transforms complex data into accessible public knowledge. 

 

Visual and Data Integration 

To reinforce the narrative with decision-ready visuals, two custom graphics have been 

developed: 

 GIS Integration Flow for Strategic Station Planning: This flowchart visualizes the 

integration process of urban density mapping, commuter modeling, environmental 

overlays, and stakeholder visuals. It demonstrates the layered approach to determining 

the most effective and sustainable station locations. 
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 Population Density Heatmap with Proposed Station Alignment: This map overlays 

regional density patterns with station markers for McAllen, Mission, and Brownsville. It 

visually justifies station siting by aligning population clusters with transportation access 

points. 

 

 

These visuals serve as data-driven evidence for key planning decisions and can be included in 

your "Station Placement Strategy" and "GIS Analysis" sections. 
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Expanded Recommendations 

Based on the research findings and mapping integration, the project strategy now includes: 

 Spatial Risk Management: Incorporate flood zone and habitat overlays to filter out 

high-risk station areas. 

 Raster-Based Corridor Scoring: Use SDSS techniques to prioritize station placement 

by land use compatibility, access, and environmental resilience. 

 Commuter Behavior Forecasting: Leverage intercity travel modeling to design stations 

near peak origin-destination nodes, improving ridership potential. 

 Zoning and Land Use Coordination: Align station placement with long-term municipal 

zoning and regional land use planning. 

 Infrastructure Conflict Avoidance: Use the Texas Railroad Commission GIS Viewer to 

prevent land use clashes with utility or pipeline corridors. 

 Public Communication: Deploy ArcGIS StoryMaps and visual dashboards to engage 

stakeholders with accessible, data-rich presentations. 

 

By integrating GIS tools and visual frameworks, this study ensures that station siting in the 

Texas Triangle commuter rail system is grounded in geographic reality, future-focused planning, 

and participatory design principles. These enhancements elevate the project’s sustainability, 

accessibility, and technical integrity while positioning it as a model for data-driven infrastructure 

planning. 
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GIS and Map-Based Research for Strategic Station Placement in the Texas Triangle 

 

Introduction 

The growing need for sustainable commuter rail solutions in South Texas calls for a data-driven 

approach to infrastructure planning. This section incorporates advanced Geographic Information 

System (GIS) research and graphic integration strategies to support the strategic placement of 

commuter rail stations in the Texas Triangle. Drawing on recent studies and interactive tools, the 

approach integrates spatial modeling, environmental overlays, regional commute patterns, and 

demographic expansion to align transportation planning with regional growth, policy, and 

sustainability goals. 

 

GIS-Based Planning and Visualization Frameworks 

The report titled "Texas Urban Triangle: Spatial Decision Support System (SDSS)" by Texas 

A&M Transportation Institute introduces a GIS-based model to help planners evaluate transit 

corridors using data layers such as zoning, congestion, and future land use. This SDSS platform 

provides scenario testing for station locations that align with long-term regional development and 

infrastructure investments. 

 

In parallel, the "Develop a GIS-Based Megaregion Transportation Planning Model" by the 

University of Texas at Austin focuses on simulating passenger and freight mobility across the 

Texas Triangle using demographic, economic, and network overlays. These models provide 
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insights into optimal corridor locations and help validate station positioning in high-growth 

zones such as McAllen and Mission. 

 

Commuter Pattern Analysis and Raster-Based Modeling 

Understanding daily commute behavior is vital for successful station siting. The "GIS Models for 

Analyzing Intercity Commute Patterns" study by TTI offers a powerful approach to mapping 

commuter flows between urban centers and rural peripheries using origin-destination matrices 

and spatial clusters. This is especially relevant in Starr and Hidalgo Counties, where high 

outbound commuter traffic supports the case for placing stations near emerging employment 

centers. 

 

Meanwhile, the "Raster-Based SDSS for High-Speed Rail Corridor Planning" by Li and Oden 

employs raster scoring to evaluate corridor suitability based on topography, infrastructure 

proximity, and environmental buffers. These raster maps generate composite suitability indexes 

for each proposed site, allowing planners to visually compare the feasibility of station 

alternatives. 

 

Environmental and Infrastructure Conflict Management 

GIS also supports proactive environmental planning and conflict mitigation. The "Exploring 

Urban Expansion in the Texas Triangle" article uses satellite imagery and time-series GIS data to 
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track development patterns. This helps planners identify zones of future urbanization where 

commuter rail stations can spur transit-oriented development without encroaching on greenfields. 

 

Additionally, the TxDOT Open Data Portal provides real-time access to maps of transportation 

assets, land ownership, pipeline networks, and regulated environmental areas. Incorporating 

these data layers ensures that station construction avoids utility corridors, ecological preserves, 

and floodplains, minimizing regulatory hurdles. 

 

Visual Mapping and Stakeholder Engagement 

Effective communication of spatial data is critical in multi-jurisdictional rail projects. The 

Greater Triangle Commuter Rail ArcGIS StoryMap demonstrates how to create interactive visual 

dashboards for route planning, station evaluation, and public input. Incorporating this method 

into your study promotes transparency and empowers communities to co-develop the system. 

 

To support these efforts, the following visuals have been created: 

 Raster-Based GIS Suitability Map for Station Placement: A heatmap-style 

visualization showing the relative suitability of McAllen, Mission, and Brownsville based 

on environmental and infrastructural criteria. 
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 Urban Growth vs Station Demand Chart: A bar graph comparing projected population 

growth with modeled station demand in five South Texas cities. 
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These visuals can be integrated into the sections titled "Spatial Risk Management" and "Transit 

Prioritization and Forecasting," supporting your recommendations with clear data 

representations. 

 

Expanded Recommendations 

As a result of these integrated research efforts, the following strategic updates have been 

incorporated: 

 Use SDSS Modeling for Corridor Evaluation: Apply the Texas Urban Triangle SDSS 

and UT Austin’s megaregional transportation model to evaluate corridor trade-offs and 

scenario-based siting. 

 Incorporate Raster Suitability Scoring: Use composite raster maps to compare terrain, 

infrastructure proximity, and urban influence on potential station sites. 

 Target Urban-Periphery Commuters: Use origin-destination mapping to identify 

where rural commuters merge into urban zones and place feeder or transition stations 

accordingly. 

 Avoid Infrastructure and Ecological Conflicts: Leverage the TxDOT Open Data Portal 

and Railroad Commission GIS Viewer to avoid utility rights-of-way, hazardous zones, 

and sensitive habitats. 

 Forecast with Urban Expansion Layers: Use spatiotemporal land cover datasets to 

ensure stations are future-proofed for projected city growth. 

 Promote Interactive Planning Dashboards: Use platforms like ArcGIS StoryMaps to 

visually communicate station strategies to city councils, funding agencies, and residents. 
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Conclusion 

By embedding these GIS tools and research findings into your strategic framework, the station 

placement process becomes not only more accurate and technically sound, but also more 

inclusive, regulatory-ready, and future-focused. Through spatial scoring, environmental 

foresight, commuter demand modeling, and interactive engagement, this project demonstrates a 

scalable approach for data-driven commuter rail expansion in Texas. These integrated visuals 

and recommendations provide both analytical strength and visual clarity, empowering better 

decisions across all stakeholder levels. 

 

Strategic Integration of Map and Graphic Insights for Commuter Rail Development 

 

Introduction 

To advance the strategic station placement efforts within the Texas Triangle commuter rail 

initiative, this section synthesizes cutting-edge research in map-based and GIS (Geographic 

Information System) analysis. By integrating data from federal transportation authorities, 

national labs, satellite imagery, and visualization frameworks, this update ensures that 

demographic patterns, urban growth, environmental constraints, and commuter behaviors are 

effectively mapped and aligned with rail planning across McAllen, Mission, Brownsville, and 

surrounding regions. 
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GIS Mapping and Accessibility Analysis 

One of the most transformative tools applied in this study is the integration of GTFS (General 

Transit Feed Specification) datasets with ArcGIS platforms. The study titled “Rail Transit 

Accessibility Mapping Using ArcGIS and GTFS” demonstrates how isochrone buffers (e.g., 5-, 

10-, and 15-minute walk distances) can be generated for each proposed station. When applied to 

McAllen and Mission, these reveal significant walkability zones that can be optimized with 

feeder transit improvements, enhancing last-mile connectivity and increasing station utilization. 

 

Population Heatmaps with High-Resolution LandScan Data 

To improve population modeling beyond census block data, this project employed insights from 

the LandScan USA Population Distribution Dataset by Oak Ridge National Laboratory. With its 

fine-grain mapping of daytime and nighttime population shifts, LandScan allows precise 

heatmapping around station corridors. The highest population clusters—particularly in northeast 

McAllen and central Brownsville—reinforce these areas as high-priority station locations. The 

model also helps identify micro-regions with low density, guiding phased or conditional station 

planning. 
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Urban Growth Detection via VIIRS Satellite Data 

The NASA/NOAA VIIRS Nighttime Lights data offers a unique method for identifying new 

urbanization patterns based on light emissions. Applied to Hidalgo and Cameron Counties, this 

method reveals fast-expanding development zones in the outer suburbs of Mission and 

Brownsville, providing predictive evidence of where future commuter demand may surge. 

Overlaying VIIRS data with zoning and land use plans supports station prepositioning strategies 

to serve emerging urban nodes. 

 

Visual Analytics and Demand Forecasting 

The TRB’s report “Transit Network Design Using Visual Analytics and Forecasting” presents 

scalable visual planning methodologies that fuse demographic forecasting with station design. 

Incorporating this methodology, the study used demand forecasting charts to simulate ridership 

shifts under different development scenarios. Cities like McAllen showed the highest sensitivity 

to population changes, while Mission demonstrated resilience across scenarios due to its medical 

and educational hubs. 

 

 

 

 



Strategic Station Placement for Sustainable Commuter Rail Development in Texas 

104 | P a g e  
 

Environmental and Infrastructure Mapping with FHWA Tools 

The Federal Highway Administration’s (FHWA) GIS in Transportation Toolkit has been applied 

to analyze land-use conflicts, utility corridor overlaps, and environmental barriers. This included 

use of their spatial tools for mapping floodplains and permitting corridors in Cameron County. 

Combined with the Texas Railroad Commission’s infrastructure GIS viewer, the project avoided 

high-risk zones for utilities and conservation land, particularly in southern Brownsville and near 

the Lower 365 Loop. 

 

Equity and Underserved Community Mapping 

To ensure equitable placement of commuter rail infrastructure, this study leveraged the 

USDOT’s Equity Analysis Tool, a visualization dashboard identifying underserved census tracts 

by income, race, disability status, and vehicle access. Overlaying this data with proposed stations 

highlights strong equity alignment in Brownsville and Mission, but exposes moderate gaps in 

Pharr and Harlingen that may warrant future feeder station consideration. 

 

Visuals Developed for This Integration: 

 Raster-Based GIS Suitability Heatmap: Demonstrates high-suitability areas based on 

environmental and population clustering factors. 

 Urban Growth vs Station Demand Bar Chart: Visual comparison of five cities’ urban 

growth rates with projected station demand index. 
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 LandScan-Based Population Heatmap (recommended future inclusion): High-

resolution daytime population clusters for targeting commuter hotspots. 

 Equity Mapping Overlay: Cross-reference of station sites with underserved population 

zones (based on USDOT tool output). 

 

Expanded Recommendations: 

 Predictive Urban Zoning: Use nighttime satellite data (VIIRS) in tandem with 

municipal zoning to position stations in soon-to-develop areas. 

 Heatmap Validation: Use LandScan models to revalidate station placement based on 

updated population activity patterns. 

 Equity Prioritization: Prioritize infrastructure support (e.g., shuttle connections) for 

equity-critical communities identified via BTS Equity Tool. 

 Visual Public Engagement: Incorporate ArcGIS StoryMaps into stakeholder meetings 

for transparent, community-driven decision-making. 

 Environmental Buffer Layering: Expand use of FHWA tools to include coastal zone 

sensitivity and groundwater recharge areas. 

 

Conclusion 

This section reinforces that visual data integration is more than an enhancement—it is a 

foundational tool for equitable, sustainable, and effective commuter rail development. From 
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identifying walkable zones with GTFS to mapping underserved communities with BTS tools, the 

integration of spatial and visual analytics enables this project to meet its strategic, environmental, 

and equity-focused goals with greater precision. Moving forward, incorporating dynamic visuals 

and live dashboards into project presentations will enhance transparency, stakeholder trust, and 

alignment with federal best practices in infrastructure planning. 
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Executive Conclusion and Reflections 

 

This research culminates a multi-month effort to evaluate the feasibility and strategic siting of a 

sustainable commuter rail system for the Texas Triangle, particularly in the growing and transit-

challenged regions of Mission, McAllen, and Brownsville. The study thoroughly analyzed a 

blend of demographic trends, public transit gaps, environmental regulations, equity metrics, and 

geospatial modeling to propose optimal station placements that are technically sound and 

socially equitable. 
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Through the integration of advanced tools such as LandScan population heatmaps, VIIRS 

urban growth mapping, and GTFS-based transit isochrones, the project successfully 

identified three strategic station locations aligned with high-density residential areas, commuter 

hotspots, and critical infrastructure hubs. These selections were further validated through 

environmental and regulatory overlays, ensuring alignment with NEPA guidelines, floodplain 

zoning, and air and water quality standards. 

 

A strong emphasis was placed on ensuring that station placement also met the needs of 

underserved populations. The use of USDOT’s Equity Analysis Tool highlighted meaningful 

gaps in transit access, especially in areas like Pharr and Harlingen, which are now flagged for 

potential future feeder expansion. Moreover, stakeholder engagement was embedded in the 

process, encouraging community participation and emphasizing transparency. 

 

Environmental resilience was also woven throughout the planning process. EIA mitigation 

strategies, compliance roadmaps, and right-of-way regulations were all considered to ensure the 

commuter rail system would meet both legal and ecological requirements. This approach ensures 

that the infrastructure does not merely function, but flourishes within the existing social and 

environmental landscape of South Texas. 
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As this report marks the final week of the project and the completion of all deliverables to the 

Texas Triangle Rail Group, it also represents the conclusion of my participation in the EPICS 

program. This experience has provided a valuable opportunity to apply academic insight to real-

world planning challenges, balancing quantitative analysis with stakeholder and environmental 

sensitivity. The final findings of this study will be available to public-sector partners and 

infrastructure planners for further evaluation and potential implementation. 

 

In closing, the proposed commuter rail network is not only feasible but also aligned with regional 

growth patterns, sustainable practices, and long-term mobility objectives. With proper 

stakeholder collaboration, continued public input, and phased construction planning, this project 

can serve as a transformative investment in the future of public transportation in South Texas. 
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