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Per the community's wishes, transit alternatives were examined and a Locally Preferred
Investment Strategy (LPIS) was selected prior to detailed evaluation of highway
alternatives. This report therefore focuses on the evaluation and selection of the transit
LPIS. Although this report contains background and preliminary work on the highway
alternatives, more detailed evaluation of highway options to meet residual corridor travel
demand is in progress and will be documented in a subsequent version of this report.
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Executive Summary

1.0: Purpose and Need
Study Area Setting and Context

The North-Hardy Corridor stretches approximately 30 miles from Downtown Houston
north to The Woodlands and SH 242 in Montgomery County principally in the area
between IH-45 and the Hardy Toll Road. The corridor also extends east to include
Bush Intercontinental Airport (IAH). In addition, segments of IH-45 and US 59 south of
Downtown for approximately 4 miles are included in the study area. (See Exhibit ES.1).

The North-Hardy Planning Studies focus on one study area, which is addressed in two
separate studies.

e From Buffalo Bayou north to SH 242 (The Woodlands), extending along and
between IH-45 and the Hardy Toll Road, with connections to Bush
Intercontinental Airport. The Metropolitan Transit Authority (METRO) and the
Texas Department of Transportation (TxDOT) are conducting this study, in
partnership with Houston-Galveston Area Council (H-GAC). Highway and transit
improvements are considered.

e South from Buffalo Bayou to Spur 527 (Louisiana Street exit from US 59).
TxDOT is conducting this study, in partnership with H-GAC. With METRO'’s plan
for this area already approved and in development (METRORAail Project and
Downtown/Midtown Transit Streets), only highway improvements for IH-45 and
US 59 are considered.

Per the community's wishes, transit alternatives were examined and a Locally Preferred
Investment Strategy (LPIS) was selected prior to detailed evaluation of highway
alternatives. This Executive Summary therefore focuses on the evaluation and
selection of the transit LPIS. Work on the highway alternatives to meet residual corridor
travel demand is in progress.
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Exhibit ES.1: Boundaries of the Study
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Growth, Development, and Mobility Issues

The North-Hardy Corridor growth rate is expected to be slightly less than the
metropolitan area average over the next 25 years. Population is projected to increase
by about 126,000 people from just fewer than 400,000 in 2000 to about 526,000 in
2025. This represents an approximate population growth rate of 32% or about 1.3% per
year. Employment is expected to increase from about 386,000 in 2000 to just over
483,000 in 2025. This increase of almost 97,000 jobs equates to a growth rate of
approximately 25% or about 1% per year. Exhibit ES.2 details the current and
forecasted population and employment figures for the North-Hardy Corridor by subarea
and in total. A significant amount of both population and employment growth is
projected to occur to the west of IH-45 and in The Woodlands area. The population
growth rate for the area west of IH-45 and The Woodlands is expected to be 35%, while
employment is expected to grow by 40%.

Exhibit ES.2: North-Hardy Corridor Growth

AREA POPULATION EMPLOYMENT
2000 2025 2000 2025

Downtown/Midtown/ 25,698 36,757 184,414 206,871
Binz
Near Northside 52,601 57,575 29,240 33,755
Village
Northline Area 59,081 65,740 23,243 24,467
Aldine Area 66,346 88,565 33,892 46,012
Bush Intercontinental/ | 46,967 82,800 69,924 104,272
Greenspoint
Spring Area 52,836 78,836 11,151 21,942
Woodlands/ 96,171 115,795 34,609 45,822
S. Montgomery
County
TOTAL 399,700 525,795 386,471 483,141

Source: Houston-Galveston Area Council
Date: 3/2002

Travel patterns in the North-Hardy Corridor are very diverse ranging from long
commutes from the outer suburbs to short trips in the inner city. Major trip destinations
for The Woodlands include the FM 1960 at IH-45 area, Bush Intercontinental Airport,
the Greenspoint Mall area, and Downtown Houston. The FM 1960 at IH-45 area is
projected to generate trips to The Woodlands, Bush Intercontinental Airport, the
Greenspoint Mall area, Downtown Houston, and to a lesser extent to the Near Northside
Village area. The Bush Intercontinental Airport zone will generate trips destined for the
FM 1960 at IH-45 area, the Greenspoint Mall area, Downtown Houston, and again to a
lesser extent to the Near Northside Village. Trips generated in the Greenspoint Mall
area are expected to be destined to The Woodlands, the FM 1960 at IH-45 area, Bush
Intercontinental Airport, and to a lesser extent to Downtown Houston and the Near
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Northside Village area. The trip interchange between the Near Northside Village and
Downtown Houston light rail line is projected to be significant (7,563 trips in 2007).

Transportation Facilities and Services in the North-Hardy Corridor

The major north-south highway facilities in the North-Hardy Corridor are IH-45 and the
Hardy Toll Road. Traversing the corridor east-west are IH-10, IH-610 (North Loop),
Beltway 8, FM 1960, and the proposed Grand Parkway. Major north-south arterials that
parallel or feed the corridor include Gosling, Aldine Westfield, Hardy Road, Imperial
Valley, Ella, Kuykendahl, Veterans Memorial, Airline, W. Montgomery, N. Shepherd,
Fulton, Irvington, and N. Main. Major east-west cross streets include SH 242, Research
Forest, Woodlands Parkway, Rayford/Sawdust, FM 2920, Spring Cypress, Spring
Stuebner, FM 2920, Louetta, Cypresswood, Richey, Airtex, Rankin, Spears, Gears,
Greens Road, Aldine Bender, West Road, W. Mt. Houston, Gulf Bank, Little York,
Parker, Tidwell, Crosstimbers, and Cavalcade.

Current daily traffic volumes, volume to capacity (V/C) ratios, and peak period speeds
along the IH-45 corridor are shown in Exhibit ES.3. V/C ratios that are less than 0.85
are considered to represent tolerable traffic conditions. V/C ratios between 0.85 and
1.00 indicate a modest level of traffic congestion. V/C ratios over 1.00 move into the
serious traffic congestion range and over 1.25 indicates a severe level of traffic
congestion. These relative levels of traffic congestion are also reflected in the peak
period speed for the different sections of IH-45. Use of the one-way reversible HOV
lane is controlled, which allows it to operate at much higher speeds. The growth in
population and employment anticipated in the study area is expected to increase traffic
volumes and traffic congestion in the corridor.

Exhibit ES.3: North-Hardy Year 2000 Traffic

2000 Daily Volume to Peak Peak Period
Traffic Capacity Ratio Period HOV Speed

Section Volume Speed
South of Buffalo Bayou
US 59: Spur 527 to IH-45 175,000 1.24 33 mph N/A
IH-45: US591to IH 10 220,000 1.56 25 mph N/A
North of Buffalo Bayou 1.19 34 mph 50-55 mph
IH-45: IH 10 & Loop 610 223,000
IH-45: Loop 610 to Shepherd 259,000 1.38 29 mph 50-55 mph
IH-45: Shepherd to Beltway 8 254,000 1.35 28 mph 50-55 mph
IH-45: Beltway 8 to FM 1960 227,000 0.97 39 mph 50-55 mph
IH-45: FM 1960 to Spring 162,000 0.86 42 mph N/A
IH-45: Spring to SH 242 142,000 1.01 38 mph N/A
Source: Texas Department of Transportation, Houston-Galveston Area Council as compiled by Carter &
Burgess, Inc.

Date: 2/2002
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METRO provides quality local bus service throughout much of the corridor (See Exhibit
ES.4). Transit centers exist within the corridor at Greenspoint Mall and Northline Mall.
Transit centers near the corridor include the Fifth Ward/Denver Harbor and Heights
Transit Centers. In addition, METRO and Brazos Transit express buses utilize the IH-
45 HOV lane and direct access ramps to provide peak direction service between
Downtown and park-and-ride lots at Research Forest, Sawdust, Spring, Seton Lake,
Kuykendahl, and N. Shepherd. Several local bus routes offer transfer opportunities at
the park-and-ride lots in addition to the transit centers within and near the corridor.
Taxis and shuttles, and two METRO express bus routes connect Bush Intercontinental
Airport to hotels and employment centers including Greenspoint Mall and Downtown
Houston.

Exhibit ES.4: North-Hardy Transit Routes

Weekday Boardings

Route Total [In Corridor

1 — Hospital 6,220 536
3 — Langley 3,389 250
4 — Jensen 1,835 581
5 — Kashmere 2,819 436
8 — North Main 1,531 641
15 — Fulton 2,545 2,371
23 — Crosstimbers 2,496 545
25 — Northline 2,140 960
26/27 - Outer/Inner Loop 6,652 322
37 - El Sol 1,145 322
45 — Tidwell 3,290 627
52 — Hirch 4,699 1,028
54 - Aldine/Hollyvale 788 297
56 — Airline 6,814 5,256
65 (90) — Yale 2,361 130
78 — Irvington 1,222 1,170
79 - West Little York 1,332 580
80 — Lyons 1,348 48
86 - FM 1960 1,871 383
101 — Airport 792 120
102 - IAH Express 2,324 1,339
201 - N. Shepherd P&R 495 289
202 — Kuykendahl 3,274 1,571
204 — Spring 1,464 771
212 — Seton Lake P&R 1,591 115
Woodlands Express 1,000 1,000
Geenspoint Flyer 500 500

Source: METRO, Brazos Transit, Greater Greenspoint Management District
Date: 1/2002
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Transportation Goals and Objectives

The overall transportation goal of the North-Hardy Corridor Planning Studies is to
improve the transportation system in the corridor by maximizing mode choice and
mobility with environmentally sensitive transit and roadway projects that encourage
economic development and revitalization. This overall transportation goal reflects the
regional transportation system goals for the metropolitan area.

Specific objectives for the North-Hardy Corridor Planning Studies include the following:

e Seek transportation options that will maximize the use of transit in the corridor

e Seek transportation options that will maximize the use of the Hardy Toll Road by
commuter and truck traffic

e Seek transportation options that will improve freeway operating conditions on IH-
45 with no or minimal need for additional right-of-way

Specific Problems Related to the North-Hardy Corridor

Generally, the transportation system deficiencies found in the North-Hardy Corridor
include the following:

North of Buffalo Bayou

e Congestion in both directions on IH-45, particularly on the older segments
immediately north of Downtown for both the existing situation and into the future.

e Existing reversible HOV lane cannot serve both inbound and outbound travel
demand at the same time. Therefore, suburban markets may not be adequately
served currently in the non-peak direction.

e The pavement on IH-45 south of Shepherd needs to be rehabilitated and the
freeway needs to be brought up to current design standards.

e During periods of heavy rainfall, White Oak Bayou floods the depressed section
of IH-45 in the vicinity of Main Street.

e Lack of continuity of the thoroughfare system forces short and mid-distance auto
trips on to already-congested IH-45.

e Lack of viable alternatives to the private auto for many trips to suburban activity
centers in the corridor, including Bush Intercontinental Airport, the greater
Greenspoint area, and The Woodlands.

e Existing express/commuter-oriented transit service is heavily focused on
providing commute trips to Downtown Houston around traditional work hours.

e Anticipated population and employment growth is expected to exacerbate the
problems described above.
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South of Buffalo Bayou

e Congestion on IH-45 and US 59 south of Downtown (McKinney/Milam exits and
the Pierce Elevated) for both the existing situation and into the future.

e Anticipated population and employment growth is expected to exacerbate the
problems described above.

Consistency with Local, State and Federal Planning Process

The Federal Transit Administration (FTA), the Federal Highway Administration (FHWA),
METRO, TxDOT, and H-GAC are partnering to conduct the North-Hardy Planning
Studies. On January 9, 2002, a Notice of Intent (NOI) was published in the Federal
Register, Vol. 67, No. 6, and in local publications, announcing METRO’s and TxDOT's
intent to prepare Environmental Impact Statements (EISs). The publications
corresponded with the implementation of METRO's 2025 long-term plan to improve
transportation efficiency and effectiveness throughout the Houston region. Both the
plan and the environmental process direct that the process begin with a scoping effort in
order to solicit agency and public comment on transportation alignments and
alternatives.

FHWA and FTA along with the requirements of the National Environmental Policy Act
(NEPA) define the formal parameters under which major transportation investments
must be developed and analyzed. NEPA was enacted to protect, maintain, and
enhance the environment. As defined by NEPA, “environment” includes not only the
physical environment but also the man-made environment. The role of the North-Hardy
Planning Studies in the statutorily established project development process is presented
here.

The purpose of the planning studies is to formally study a variety of alternatives that
could address the mobility challenges identified within the North-Hardy travel corridor.
The North-Hardy Planning Studies are designed to identify a broad range of alternative
actions and investments, to analyze those alternatives, and to develop criteria by which
to evaluate the transportation investments. This process is designed to provide critical
information to the decision-making process concerning the future of the North-Hardy
Corridor.

The North-Hardy Corridor is being advanced in accordance with the project
development process through which Federal, State, and local officials plan and make
decisions regarding transportation capital investments. The development process
contains the following phases:
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Corridor planning study (Alternatives Analysis)

Selection of Locally Preferred Investment Strategy
Designation of Minimum Operable Segment

Conceptual engineering/Draft Environmental Impact Statement
Preliminary engineering/Final Environmental Impact Statement
Final design

Construction

Operation

The intent of the NEPA process is to ensure that all potential environmental impacts are
identified and investigated prior to the decision-making process. NEPA also requires
engaging the public in the environmental review process.

The study process is designed to integrate the active participation of the public with
detailed technical analysis of the proposed project corridor, its alternatives, and
potential issues. During the study process, a wide range of alternatives will be
evaluated based on planning factors, cost, and community input culminating in adoption
of a Locally Preferred Investment Strategy (LPIS).

2.0: Alternatives Considered

This section of the Executive Summary summarizes the first level alternatives screening
and evaluation process for the North-Hardy Corridor planning studies. This section also
summarizes the alternatives recommended to be studied in the next phase of the study.
It is broken into four major sections: Range of Initial Alternatives; Evaluation Plan;
Screening Process and Results; and Recommended Short List of Build Alternatives.

Range of Initial Alternatives

The No Build Alternative includes the Metropolitan Transit Authority (METRO) transit
services and facilities that were programmed to be in operation in FY 2007 and the
regional roadway/highway system that was programmed to be in place in 2022. The
definition of the No Build Alternative was discussed with the Federal Transit
Administration (FTA) during its development. A subsequent review concluded with a
verbal approval of the concept from the FTA (conference calls held with FTA staff in the
first quarter of 2002). It includes the implementation of the Downtown to Reliant Park
light rail service, starting in January 2004, but incorporates no other new high capacity
transit services. In addition to METRO service, the No Build Alternative includes bus
service into Houston provided by the Brazos Transit District (Woodlands Service) and
TREKEXPRESS (Fort Bend County/US 59 South). Roadway improvements included in
the No Build Alternative, except for IH-45 North where future improvements were
removed to test multiple IH-45 highway options, are identified in the Houston-Galveston
Area Council (H-GAC) 2022 Metropolitan Transportation Plan (Adopted February 25,
2000). As a result, all highway elements in the IH-45 North and Hardy Toll road
corridors represent a FY 2007 level of investment.
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The transit service and roadway improvements included in the No Build Alternative
respond to the substantial increase in the region’s population and employment In
twenty years, the Houston area will have two million more people and add over one
million new jobs. The additional trips generated by the new residents and jobs and the
three-fold increase in motor vehicles will aggravate congestion on the regional roadway
system that will need to be mitigated by multiple types of transportation projects.

METRO'’s service area encompasses 1,285 square miles comprising most of Harris
County and small portions of Fort Bend, Waller, and Montgomery Counties. METRO
provides approximately 6,700 route miles of service using over 1,450 buses on fixed-
routes and special events service (such as sporting and community event shuttles).
METRO operates bus service seven days a week, with weekday service operating from
3:47am (first bus in revenue service) to 2:27am (last bus in revenue service), weekdays.
The span of service is less on weekends. In addition, METRO offers paratransit
services for the senior and disabled communities utilizing 118 vans and 124 sedans.
METRO, in conjunction with TxDOT, has funded and constructed over 100 miles of High
Occupancy Vehicle (HOV) lanes on six freeways that METRO uses for many of its
commuter routes.*

In FY2002, METRO carried over 97 million annual boardings on all fixed route and
special bus services. In addition, over 20 million person trips in carpools and vanpools
on METRO’s HOV lanes contributed to systemwide annual boardings.?

In January 2004, METRO began operating the Downtown to Reliant Park light rail line
with 16 stations, including one new Park & Ride lot, two transit centers and a new light
rail maintenance and storage facility.

Concurrent with the operation of light rail, METRO has programmed bus service
improvements that include route alignment and service frequency modifications. All of
these improvements are included in the No Build Alternative for this study. The No
Build bus routes are presented in Exhibit ES.5. Overall, the service improvements will
change the existing system as indicated in Exhibit ES.6.

L HOV lanes operate between 5:00am and 11:00am and between 2:00pm and 8:00pm weekdays. The HOV lanes on
the Katy Freeway are operational on Saturday and Sunday as well.
2 METRO Office of Management & Budget Department, January 27, 2003.
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Exhibit ES.5: Summary of No Build METRO Service Characteristics

Element 2003 2025 No Build (estimate)
Fixed Routes by Service | 74 Local 84 Local
Type* 8 Express 10 Express

28 Park & Ride 37 Park & Ride

Bus Fleet Size 1,457 (including spares) 1,600 (including spares)
Annual Revenue Miles 56.22 million 87.21 million
of Bus Service**
Annual Revenue Hours 3.82 million 4.63 million
of Bus Service**
Light Rail Fleet Size - 18
Annual Revenue Miles
of Light Rail Service ] 836,290
Annual Revenue Hours i 65,346

of Light Rail Service
*Does not include employee shuttles and transit services operated by other entities. Does not count route
branches as separate routes. All numbers are based on Year-to-Date figures as of January 2003. No
growth was assumed for 2007.
*The 2025 estimates do not assume an increase in Special Bus Services from the 2003 levels and are
annualized based on 300 operational days per year.
Source: METRO Scheduling Department, METRO Rail Operations Department, and METRO Capital
Planning Department; December 2002; METRO Office of Management & Budget; January 2003.

As a result of No Build service improvements, METRO'’s total annual transit boardings
are expected to increase from 97 million in 2003 to approximately 160 million by 2025.

To accommodate the increase in service levels assumed to occur by 2025, METRO will
expand or increase the number of transit facilities, including new locations for METRO'’s
Park & Ride lots and transit centers, METRO’s HOV system, and a planned sixth bus
maintenance and storage facility has yet to be determined. (See ES.7)
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ES.6: No Build Transit Route Network

——— Unincorporated Harris County

———— City of Houston

mmmmmmm = Multicities
——— Outside METRO Service Area

Existing Routes
Additional No Build Routes

Source: METRO Transit System Analysis, 03/20/03
Base Map, METRO GIS & Cartography
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ES.7: No Build METRO Capital Facilities

Transit Facility 2003 2025 No Build
Bus Park & Ride Lots 25 29
Bus-only Transit Centers 15 19
HOV Lanes Used By METRO (centerline 97.7 miles* 187 miles**
miles
Light Rail Park & Ride Lots 0 1
Light Rail-Bus Transit Centers 0 2
Bus and Light Rail Storage and 5 bus facilities 6 bus facilities
Maintenance Facilities 1 light rail facility
Other METRO Storage and Maintenance 1 non-revenue 1 non-revenue
Facilities vehicle facility vehicle facility

1 central supply 1 central supply

Source: METRO Service Planning, December 17, 2002; 2025 No Build Transit Facilities, METRO Capital
Planning.

*Source: METRO Planning, Engineering & Construction, HOV Lane Program Status Report, 04/09/03.
*Generated from Houston METRO EMME/2 Travel Demand Model for No Build Scenario January 2003

The regional highway and roadway system is comprised of interstate and other federal
highways, state highways, county roads, toll roads, and arterial roadways in the eight-
county metropolitan area. In 2000, the regional roadway system totaled over 20,000
lane miles of major highways and roads. In addition, the regional highway network
incorporates a system of freeway HOV lanes, most of which have been constructed and
are used by METRO.

Regional roadway mobility levels will deteriorate unless planned transportation
improvements are implemented. The planned roadway improvements include
expansion of the regional roadway and HOV system. As indicated in Exhibit ES.8,
between 2000 and 2022, freeway lane miles will increase by 1,269 miles, but centerline
miles (construction of new freeway segments) will increase by only 122 miles. The
smaller growth in centerline miles is indicative of more freeway widening projects than
construction of new freeways. The regional HOV system is also benefiting from the
freeway widening projects. METRO will be operating 112 miles of HOV lanes in 2007,
up from 89 miles available in 2000.
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ES.8: No Build Regional Roadway Improvements through 2022

Roadway Facility 2002 2022
Centerline | Lane Miles | Centerline Lane
Miles Miles Miles
Freeway 510 3,199 714 4,591
Tollway 87 443 139 744
Principal Arterial 1,149 4,485 1,371 5,873
Other Arterial 3,018 8,903 3,219 10,824
Collector 1,502 3,227 1,577 3,791
HOV Lanes 89* 90** 187 316

* Miles of HOV facilities

** Miles of HOV lanes, counting each lane separately, even if an HOV lane parallels another on the same
roadway segment

Source: H-GAC 2022 Metropolitan Transportation Plan, 2000; H-GAC, 2/17/2003. (Includes 8 county
region)

In addition, the arterial street system will undergo extensive improvements.
Supplementing the regional roadway network are toll roads and new toll lanes being
constructed by the Harris County Toll Road Authority (HCTRA). Currently, HCTRA
operates 87 centerline miles of toll roads and is constructing or planning to construct
approximately 139 centerline miles of toll facilities.

Within the Houston-Galveston region, there are approximately 160 miles of bicycle and
pedestrian facilities not including sidewalks. The Regional Bicycle and Pedestrian Plan
identifies ways to implement and expand the planned 500+ mile network.

The Build Alternatives are Advanced High Capacity Transit (AHCT) and major highway
improvements within the North-Hardy Corridor. These transportation improvements are
distinguished from the No Build Alternative in terms of scope and capital requirements.
The Build Alternatives are larger projects and more capital intensive than the No Build
Alternative. This section of the Executive Summary focuses on potential Build
Alternatives.

The Build Alternatives were developed after a review of past planning studies;
stakeholder and public meetings (including formal public and agency Scoping sessions);
and analysis of available technical information such as highway congestion data, transit
ridership, demographic forecasts, etc. The list of Build Alternatives is extensive and
includes the following types of improvements:

Light Rall

Bus Rapid Transit

People Mover

Commuter Rall

High Occupancy Vehicle (including express bus service) Lanes
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e Intermodal Center (for Future Consideration) variously assumed to be an interface
for intercity rail, intercity bus, commuter rail, and/or local bus with AHCT

Freeway Interchange Improvements

Additional Freeway General Purpose Lanes

Adding Reversible Peak Direction/Peak Period Lanes

Adding Managed Freeway Lanes (defined as toll lanes managed to maintain a pre-
defined minimum level of service with available to High Occupancy Vehicles at a
discount)

e Upgraded Arterials

e Modified On and Off Ramp Systems

Evaluation Plan

In order to properly assess the suitability of various alternatives, it is necessary to
establish a set of evaluation criteria. These criteria should provide a common basis of
comparison for all alternatives relative to the No Build Transit Alternative. The
evaluation criteria, which were established with public input and used to screen the
initial set of alternatives for the North-Hardy Corridor are as follows:

Economic Development Potential
Community Support

Capital Cost

Regional Perspective
Environmental Impacts
Community Impacts

Mobility Impacts

Ease of Implementation

The methodology and approach for screening the initial alternatives is a blend of
technical evaluation and public review and input. This evaluation plan defines the
evaluation criteria and measurement tools to be utilized to screen and evaluate the
alternatives. The emphasis of this evaluation plan is on the screening of the initial
alternatives and focuses on qualitative criteria at this conceptual level. The evaluation
procedures include impacts and influences on transportation systems, mobility, and
travel patterns and impacts to and compatibility with the natural, manmade, and social
environments. They also include the potentials for and influences on economic
development.

Screening Process and Results

To begin the evaluation process, a technical work session was held on May 6, 2002
with the consultant team, METRO, Texas Department of Transportation (TxDOT), and
the Houston-Galveston Area Council (H-GAC) staff. The public review process involved
work sessions with stakeholders representing the six North-Hardy segments and three
general public meetings. Culminating the public review process, the Stakeholder
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Advisory Committee (SAC) met on June 17, 2002. After a review of the results of the
technical work session, the stakeholder work sessions and the public meetings, the
SAC offered advice on which initial alternatives should be carried into the next phase of
study. A completed evaluation matrix (ES.9) presents the evaluation results using the
criteria and evaluation methodology. The last column of the matrix indicates those
alternatives recommended to be carried forward for further evaluation in the next phase
of the North-Hardy Planning Studies.
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ES.9: Evaluation Matrix

Evaluation Criteria | Economic Community Capital Regional Environmental Community Mobility Ease of Other Considerations Carry to
Development Support Cost Perspective Impacts Impacts Impacts Implementation Next
Potential Ranking Phase
Alignment Transit Mode or
Highway Project
North of Buffalo Bayou
IH-45 LRT 0 + - + + 0 + - Requires close Yes
BRT o - - 0 + 0 + - coordination with 1H-45 Yes
Highway highway improvements
Freeway to Standards 0 0* 0 0 0* 0* - - Yes
Add 1 lane per direction 0 0* - + 0* 0* + - Yes
Add 2 lane per direction 0 o* - + 0* 0* + - Yes
Add Managed Lanes 0 0* - + 0* 0* + - * |f improvement can be Yes
HOV to Standards 0 + 0 0 0* 0* 0 - made within existing ROW Yes
HOV 2-way 0 + - + o* 0* + - Yes
Fulton to San Jacinto Arterial Connection + + ) o o + + o
Yes
Hardy LRT/Commuter Rail 0 - 0 0 0 0 0 - Railroad unresponsive No
LRT + + - + + + 0 - Yes
BRT + 0 - 0 + + 0 - Yes
Airline LRT + + 0 + + + + - Yes
BRT + + 0 0 + + + - Yes
Kuykendahl | LRT + + 0 + 0 0 + 0 Yes
P&Rto IAH | BRT + + 0 0 0 0 + 0 Yes
Peoplemover + o _ ) o ) ) } Requires transfer from No
other modes
Kuykendahl | LRT + 0 0 - 0 + + 0 No
BRT + + o ) o + + o Preserves ROW for future Yes
LRT
South of Buffalo Bayou
IH-45 Ramps in/out of CBD 0 - - 0 - - 0 - Other strategies carried No
1H-45/US 59 Interchange 0 - - 0 - - 0 - forward No
US 59 to IH-10
Freeway to Standards 0 0 0 0 0 0 0 - Other strategies carried No
Add 1 lane per direction 0 - - + - - + - forward No
Add Managed Lanes 0 - - + - - + - No
Moveable Barriers 0 - - + - - + - No
Baghy/Brazos
Upgrade Arterials + 0 + + 0 0 + 0 Yes
Legend:
+ denotes a positive (better) value for an evaluation measure
0 denotes a neutral value for an evaluation measure
- denotes a negative (worse) value for an evaluation measure
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Recommended Short List of Build Alternatives

The screening of the initial alternatives in the North-Hardy Corridor Planning Studies
explored a “long list” of conceptual transportation alternatives that attempted to respond
to the transportation needs and issues of the North-Hardy Corridor. This screening
resulted in a “short list” of alternatives to be taken into a detailed study with the ultimate
goal of selecting LPISs for both transit and highway projects in the North-Hardy
Corridor. Exhibits ES.10 to ES.12 show the short list of transit alternatives. As
previously stated, highway alternatives are still being studied. A discussion of the
highway alternatives will be incorporated at a later date. The next tasks in the study
provide for the definition, analysis and evaluation of the “short list” as well as selection
of a transit LPIS. This section of this Executive Summary presents the “short list” of
alternatives, as they are known at the beginning of this detailed analysis. However, as
the definition and analysis proceeds, the alternatives may be modified as additional
issues surface and are resolved.
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Exhibit ES.10: Blue Line

Blue Line
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Exhibit ES.11: Red Line

Red Line
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Exhibit ES.12: Green Line

Green Line
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3.0: Environmental Screening of Detailed Alternatives

Description of the Alignments

The North Hardy Corridor is about 30 miles in length, from Downtown Houston to The
Woodlands.  This section of the Executive Summary considers the potential
environmental impacts of the short list of alternatives that were identified for the corridor
(discussion of highway alternatives to be added at a later date following additional
technical work and public input). The transit short list includes three advanced high
capacity transit alignments. The transit modes that are being considered are light rail
transit (LRT) and bus rapid transit (BRT). The three LRT/BRT alignments are described
below and are depicted graphically in Exhibits ES.10 to ES.12. In addition, Exhibit
ES.13 provides a summary of the characteristics of each alignment.

Alignment 1 — Blue Line:

The Blue Line begins at the northern terminus (University of Houston Downtown
Station) of the recently completed METRO Rail light rail line. From there the alignment
runs along North Main Street to Airline Drive, where it turns north to IH-45 and Northline
Mall. The Blue Line continues north along IH-45 to the Greenspoint area, where it
swings to the east to serve the Greenspoint Mall and surrounding area. It connects to
the Kuykendahl Park & Ride and then continues north following IH-45 to The
Woodlands and SH 242. In addition, the Blue Line has an east-west spur providing a
connection between the Greenspoint area and the Bush Intercontinental Airport,
generally following Greens Road, the Hardy Toll Road connector and JFK Boulevard.
About 18 miles of the line are elevated, and there are 25 proposed stations along the
route.

Alignment 2 -— Red Line:

The Red Line also starts at U of H Downtown Station. It runs north along North Main
Street to the Little White Oak Bayou, where it turns east to Irvington. It follows Irvington
to the Hardy Toll Road where it continues north generally following the Hardy Toll Road
and Union Pacific Rail corridor to The Woodlands and SH 242. Similar to the Blue Line,
the Red Line has an east-west spur providing connection between Greenspoint and the
Bush Intercontinental Airport, generally following the same route as above. This Line
has 10 miles of elevated sections and 24 proposed stations.

Alignment 3 — Green Line:

The Green Line differs from the other two alignments because it runs only as far north
as Greenspoint and the Airport. The alignment begins at UH Downtown, and, in a
similar fashion to the Red Line, it follows North Main Street to the Little White Oak
Bayou, turns east to Irvington and then follows Calvalcade, Fulton and Airline north to
the Greenspoint area. There is also a connection between Greenspoint and the
Kuykendahl Park & Ride. An east-west connection between Greenspoint and the
Airport is also part of this alignment. Transit connection between Downtown Houston
and The Woodlands would continue to be provided by park and ride bus service on high
occupancy vehicle (HOV), toll, or managed lanes that emerge from the examination of
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IH-45 highway alternatives. This line has about 12 miles of elevated section and 21
proposed stations.

ES.13: Summary of Alignment Characteristics

Blue Line Red Line  Green Line
. . . 24.09 miles
Length of the Alignment 40.63 miles 42.45 mi. (44.59 miles)*
Number of Stations 25 24 21 (24)*
Length of Aerial Sections 17.96 miles  10.24 miles 11.98 miles
Estimated Right-of-Way 86.7 acres
Requirements 185.7 acres  219.2 acres (TBD)*
Capital Cost Index 1.83/1.37 1.47/1.00 1.30/1.01*
. 25 mph
Estimated Average Speed 31 mph 33 mph (34 mph)*
Demand Potential Index 85 49 100

* With 2-way HOV Facility

Environmental Factors Considered

A wide range of environmental factors was considered in the evaluation of the three
proposed LRT/BRT alignments. At this stage of the study, issues were assessed to
determine how the three alignments compare when environmental factors are taken into
account and which of the three alignments should be recommended for further, more
detailed analysis as the Locally Preferred Investment Strategy.

The environmental factors that were assessed range from urban elements, to natural
elements to cultural elements. Urban elements include consideration of such issues as
the land use impacts, property acquisition and right-of-way impacts, visual and aesthetic
impacts (including urban forestry), noise, vibration and air quality impacts, safety and
security, energy, impacts on existing communities, potential economic development
impacts, and environmental justice considerations. The natural environmental elements
that were considered include wetlands, water quality and quantity, subsidence,
floodplains, and threatened and endangered species. The cultural elements include
historic, archeological and park resources.

Summary of Assessment of Impact

There is not a great deal to distinguish the three alignments in terms of potential
environmental impacts in general. While each proposed alignment would have certain
issues that would need to be taken into account, each proposed alignment has a

ES-23



different set of issues. However, none of the proposed alignments would have such a
significant potential impact on environmental considerations as to constitute a fatal flaw.

Exhibit ES.14 provides a summary of the potential impacts from the environmental
analysis and a grading of the findings for each alignment. High, medium, and low
ratings refer to the relative potential environmental impacts.

ES.14: Summary of Potential Environmental Impacts & Grading of Alignments

Blue Line Red Line Green Line
Urban Elements
Land Use Medium Medium Medium
Acquisitions and Displacements Medium High Low
Air Quality Low Low Low
Noise & Vibration Medium Medium Medium
Energy Low Low Low
Safety & Security Low Low Low
Visual & Aesthetics Low Medium Medium
Communities Medium Medium Medium
Economic Development Medium Medium Medium
Environmental Justice Low Low Low
Natural Environment
Wetlands Medium Low Medium
Flood Plains and Watercourses Medium Medium Medium
Water Quantity & Subsidence Low Low Low
Water Quality Low Low Low
Threatened & Endangered Species Low Low Low
Environmental Site Assessment Low Low Low
Cultural Resources
Historical Medium Medium Medium
Archeological Low Low Low
Parks Low Low Low
Construction Impact Medium Medium Medium
Total Grade B B B
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4.0 Transportation Impacts
Transit Impacts

This Section addresses the potential transportation impacts of alternative actions under
consideration for the North-Hardy Corridor including both transit and roadway impacts.

The transit network for the No Build Transit Alternative consists of transit service and
facilities planned for 2007 as developed in previous transit studies. Transit facilities and
services that are additions over current conditions include extensions of routes beyond
Beltway 8, new routes outside of and along FM 1960, and a park-and-ride facility at
Louetta at SH 249. Significant highway improvements include the Hardy Toll Road
Extension from IH-610 to Downtown, widening of the Hardy Toll Road north of Beltway
8, addition of the Grand Parkway, and numerous additions and extensions of
discontinuous arterials.

The North-Hardy Corridor “build” transit alternatives consist of three alignments and two
transit modes. These alternatives are described in detail in Section 2.0.

The METRO Service Estimator is a sketch-planning tool employed in the initial (Phase
1/Phase 2) evaluation to determine the demand potential for new or modified transit
service. While detailed modeling is not required at this level of screening, the Service
Estimator provides an order-of-magnitude comparison or index of demand potential of
any given alignment relative to other potential alignments within the same corridor.

In Phase 3 of the evaluation process, when the System Plan scenarios are tested,
METRO'’s Long-Range Patronage Forecasting Model will be employed. This EMME/2-
based model allows for analysis of linked trips in a network of AHCT alternatives,
providing forecasted demand potential for various combinations of AHCT alignments
and technologies operating within the regional network.

The METRO Service Estimator was run for each of the North-Hardy Corridor
alignments. Exhibit ES.15 outlines the results from those runs. Not all of the
alignments have all of the segments shown below. For instance, the Blue Line does not
serve the Irvington/Cavalcade station. Likewise the Red Line does not serve Northline
Mall. In all cases the Service Estimator ranks the Green Line with the highest Demand
Potential Index (DPI). It should be noted that the Green Line segment that reaches to
SH 242 includes the demand potential for express bus service on a proposed two-way
HOV or managed lane facility. If the HOV demand potential were removed from the
segment from U of H to SH 242, the Blue and Green Lines would perform about the
same with a DPI of 85. As such the Blue Line is considered a close second with
respect to demand potential. The Red Line performed poorly when compared to the
other two alignments. This is in large part due to the lack of concentrations of
population and employment proximate to the Hardy alignment.
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Exhibit ES.15: Demand Potential Index by Alignment

Segment Blue Line Red Line Green Line
U of H to Irvington/Cavalcade | -- 60 100
U of H to Northline Mall 70 -- 100
U of H to Greenspoint 76 38 100
U of H to IAH 78 25 100
U of H to SH 242 85 49 100

Roadway Impacts

The highway network for the No Build Alternative consists of all roadway facilities
included in the approved 2022 Metropolitan Transportation Plan (MTP) with the
exception of improvements to IH-45 beyond those projects that are planned to be in
place by 2007.

[As previously stated, highway alternatives are still being studied. A discussion of the
highway alternatives will be incorporated at a later date.]

As described in previous sections, the short list of transit alternatives consists of two
technologies and three alignments. These alignments traverse arterials such as North
Main, Airline, Fulton, Irvington, Greens, and Kuykendahl.

All available existing traffic data was collected from agencies such as the City of
Houston, Harris County and TXDOT. There was no turning movement data available
and the only data available along the impacted arterials were 24-hour counts from the
1990s. The Planning Team established 6,300 vehicles per lane per day as the
threshold for determining critical intersections along the alignments. Based on this data
and criteria, the Planning Team identified the following as critical intersections:

North Main at Quitman

Airline at West Road

Airline at Aldine-Bender

Irvington at IH 610

Fulton at Crosstimbers

Greens Road at Greenspoint Drive

The North-Hardy Corridor Team assumed that existing lane configurations and
capacities at the critical intersections would be maintained in all the transit alternatives.

Traffic software, SYNCHRO, was used to analyze the level of service (LOS) of the
critical intersections during AM and PM peak hours for Existing, 2025 No-Build and
2025 LRT/BRT conditions. Average delays per vehicle and LOS at the critical
intersections during peak hours for all three conditions were determined. Because there
is no change in the capacity of intersections, there is no impact on the level of service
for 2025 LRT/BRT operation versus the 2025 No-Build conditions.
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5.0 Economic Development Analysis

Section 5.0 seeks to evaluate the comparative economic development potential of the
three proposed alignments (Blue Line, Red Line and Green Line) for advanced high
capacity transit — light rail transit (LRT) and bus rapid transit (BRT) — in the North-Hardy
Corridor. For the purpose of this analysis, economic development potential is defined
as the opportunities for land use change within a half a mile radius of each of the
proposed alignments.

The analysis of economic development potential for the North-Hardy Corridor consists
of the following main components:

e Research — including academic research of the potential for economic
development associated with transit systems, experience with transit related
development activity in other cities, and interviews with transit experts in other
locations.

e Quantitative analysis of identifiable and measurable variables related to
development trends and opportunities in the North-Hardy Corridor.

e Qualitative analysis of each of the three proposed transit alignments, based on
interviews with local economic development and real estate experts, air photo
interpretation, and site visits.

Summary of Findings from Experience in Other Cities

Experience in other cities suggests that the potential economic development impacts
resulting from LRT/BRT investment vary from one city to another in terms of land value
and development/redevelopment. Several observations are relevant to the economic
development potential for the North-Hardy Corridor, as follows:

¢ Regional economic conditions strongly affect economic development impacts
resulting from an advanced high-capacity transit investment. Portland provides
an example where a weak regional economy was a major factor in limiting new
development during the initial years of its light rail service (late-1980s).

e Impacts on land value and development potential are generally concentrated
within a quarter mile radius of a station (a quarter of a mile is generally
considered to be the distance that people will walk to a transit station). A new
study of property value impacts in Dallas showed that residential properties
within a quarter mile radius of stations appreciated 39 percent more and office
properties 53 percent more than properties even a few hundred feet beyond this
radius.
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Residential development, especially higher density, is a likely type of land use
that can be anticipated in the area of suburban stations. Three of the four major
development projects near DART stations in the Dallas area include multifamily
residential as a key component.

The level of development impact is strongly related to the amount of perceived
accessibility benefits the transit service brings to the area, as well as existing
development momentum in the corridor. Dallas’ Red Line travels along the North
Central Expressway corridor, a major focus of recent development activity in
Dallas, and is perceived to provide a means of travel during peak times that is
equal or superior to the highway.

Land that has frontage on a freeway or major thoroughfare, in addition to LRT
station access, can have increased prospects for development or redevelopment.
However, these situations can also provide additional access, design and safety
challenges to ensure that development is pedestrian oriented, not just auto-
oriented.

Public redevelopment efforts, public land use policies (that require or use
incentives to encourage transit-oriented projects), and public-private partnerships
(including financial partnerships with non-profits or the public sector) are an
important factor to help drive station-area development. Examples from other
cities include: San Diego, where redevelopment agencies have been driving
development around rail stations; Portland, where metropolitan public policy
dictates concentration of new development around the LRT; and Denver, where
non-profit housing corporations and federal programs have helped build new
residential projects in a formerly declining area near downtown.

LRT has proven potential to generate positive economic development impacts,
with favorable economic conditions and well-located stations. BRT’s potential
economic development impacts are still uncertain, because it has not been
implemented widely in North America and has experienced widely varying
impacts in the places where it does exist.

Quantitative Analysis

Three factors were analyzed to obtain an indicator of general development activity and
growth along each alignment, as follows:

Projected population
Projected employment
Historical development activity
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H-GAC population projections indicate that the Houston region, including the North-
Hardy Corridor, will continue to experience rapid population growth over the next two
decades. In the “approved” projections, about 208,000 residents will be added to the
North-Hardy Corridor study area, while the “interim” projections show that this number
could be as high as 369,000. The North-Hardy Corridor will benefit from this projected
regional growth.

Exhibits ES.16 and ES.17 provide the population projections, using all TAZs wholly or
partially contained within a half-mile radius of each of alignment.

Exhibit ES.16: H-GAC “Approved” Population Projections

Actual Percent
2000 2025 Change Change
2000 - 2025  2000-2025

SOUTH SECTION

Blue 176,887 227,764 50,877 28.8%
Red 155,341 197,195 41,854 26.9%
Green 184,571 233,737 49,166 26.6%
NORTH SECTION

Blue 51,664 84,896 33,232 64.3%
Red 58,150 95,957 37,807 65.0%
Green === === === ===
TOTAL CORRIDOR

Blue 228,551 312,660 84,109 36.8%
Red 213,491 293,152 79,661 37.3%
Green 184,571 233,737 49,166 26.6%

Source: Houston-Galveston Area Council.
Date: 3/2002.
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Exhibit ES.17: H-GAC “Interim” Population Projections

Actual Percent
2000 2025 Change Change
2000 - 2025  2000-2025

SOUTH SECTION

Blue 176,887 284,842 107,955 61.0%
Red 155,341 239,881 84,540 54.4%
Green 184,571 281,693 97,122 52.6%
NORTH SECTION

Blue 51,664 117,403 65,739 127.2%
Red 58,150 125,086 66,936 115.1%
Green --- --- --- ---
TOTAL CORRIDOR

Blue 228,551 402,245 173,964 76.0%
Red 213,491 364,967 151,476 71.0%
Green 184,571 281,693 97,122 52.6%

Source: Houston-Galveston Area Council.
Date: 10/2002.

Regardless of the alignment, significant population increases are anticipated for the
entire North-Hardy Corridor, coming from two sources:

e Densification of existing residential areas and mixed-use districts in the south
section of the corridor, primarily in existing residential areas inside IH-610 Loop
and potentially in major activity centers such as The Woodlands and
Greenspoint.

e Development of new residential areas in the north section of the corridor where
there are significant amounts of vacant land and where new residential
subdivisions are commonplace.

As with population, H-GAC is projecting a substantial increase in employment for the
Houston region, especially for the northern portion of the region that includes the North-
Hardy Corridor. H-GAC projects that the area that stretches north from downtown
Houston into Montgomery County will add about 97,000 jobs in its “approved”
projections, or about 170,000 jobs in its “interim” projections. (Like the projection of
population, the “interim” projections for employment are generally much more
aggressive that the projections contained in the "approved” scenario.) Exhibits ES.18
and ES.19 provide H-GACs “approved” and “interim” employment projections.
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Exhibit ES.18: H-GAC “Approved” Employment Projections
Actual Percentage
1999 2025 Change Change
1999 - 2025 1999 — 2025
SOUTH SECTION
Blue 134,415 170,664 45,556 36.4%
Red 144,960 185,213 50,070 37.0%
Green 154,152 195,461 51,068 35.4%
NORTH SECTION
Blue 35,627 50,836 17,840 54.1%
Red 36,829 57,048 23,255 68.8%
Green
TOTAL CORRIDOR
Blue 170,042 221,500 63,396 40.1%
Red 181,789 242,261 73,325 43.4%
Green 154,152 195,461 51,068 35.4%

Source: Houston-Galveston Area Council.

Date: 3/2002.

Exhibit ES.19: H-GAC “Interim” Employment Projections

Actual Percentage
1999 2025 Change Change
1999 - 2025 1999 — 2025
SOUTH SECTION
Blue 134,415 201,415 76,307 61.0%
Red 144,960 219,366 84,223 62.3%
Green 154,152 230,505 86,112 59.6%
NORTH SECTION
Blue 35,627 69,362 36,366 110.2%
Red 36,829 64,644 30,851 91.3%
Green
TOTAL CORRIDOR
Blue 170,042 270,777 112,673 71.3%
Red 181,789 284,010 115,074 68.1%
Green 154,152 230,505 86,112 59.6%

Source: Houston-Galveston Area Council.

Date: 10/2002.
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Overall, all three alignments are projected to have significant increases in employment
along their routes. Job growth results from the following:

e Filling existing vacant commercial building space with new tenants.
e Development or redevelopment of lower-density uses or vacant land into more
job-intensive commercial uses.

The greatest potential for increased employment opportunities occurs in locations with
strong concentrations of office space, particularly high-rise office space, and where
employment density is already relatively high. Downtown and the Greenspoint area are
the primary locations where this is currently the case. The Woodlands Town Center is
also developing into a center of highly concentrated employment.

Recent building permit activity was analyzed to determine the level of new development
that has been occurring in the City of Houston and unincorporated Harris County. One
important caveat with respect to the comparisons made between the proposed
alignments is that each one has a different amount of land located within the limits of
the City of Houston. Exhibit ES.20 shows the length of each alignment that lies inside
and outside the City of Houston.

Exhibit ES.20: Length of Proposed Alignments Inside and Outside City of
Houston Limits(in miles)

Blue Red Green
Line Line Line
Inside  City of
Houston 21.0 15.2 18.1
Outside City of
Houston 19.4 27.0 5.9
Total 40.4 42.2 24.0

Source: Knudson & Associates.

The length of the Blue Line inside the City of Houston’s city limits is the highest (21
miles), while the Red Line is the least (15 miles). The portion of all three alignments
that is located within the City limits is located in the south section of the corridor.

Within the City of Houston, historical building permit activity was analyzed to obtain a
sense of the scale and location of recent development. Exhibit ES.21 summarizes the
number and value of City of Houston permits for new construction from 1989 to
September 2002 for each of the three alignments.
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Exhibit ES.21: New Construction Permits — City of Houston, 1989 — 2002

Blue Line Red Line Green Line
# $ # $ # $
Single Family 314 $ 23,988,693 237 $ 16,576,260 231 $ 17,287,110
Multifamily 31 14,254,000 29 9,120,000 112 31,167,466
Commercial 413 282,736,284 388 247,619,870 577 293,950,768
Total 770 $558,588,977 670 $511,136,130 932 $580,015,344

Notes: Excludes permits south of IH-10. Values are current dollars (not adjusted for inflation).
Sources: City of Houston and Knudson & Associates.

The Green Line, with 932 permits valued at $580 million, had the greatest amount of
new construction activity in terms of both quantity and value, primarily for multi-family
residential and commercial development. The Blue and Red Lines had 770 permits
valued at $559 million, and 670 permits at $511 million, respectively. For single-family
residential construction, the Blue Line had the highest number and value of permits at
314 and approximately $24 million.

An examination of the location of building permits in the City of Houston indicates there
has been significant amount of new single-family construction in the Woodland Heights
and Independence Heights neighborhoods. The lower number of overall permits,
particularly commercial permits; along the Red Line is due partly due to the fact that a
shorter length of this alignment is located within the limits of the City of Houston. An
important point that is clearly visible from examining building permit activity is that the
corridor generally shows a more moderate level of development activity than other parts
of the City such as the Heights, Montrose, and River Oaks.

6.0: Cost Estimates

Capital Costs

Capital cost estimates for each alignment alternative were developed using a
standardized spreadsheet developed by METRO's General Planning Consultant. The
capital cost estimates are based on METRO experience and supplemented with
national cost data when applicable. Capital cost estimating Master Spreadsheets were
developed for the following transit technologies:

Light Rail Transit (LRT),
Commuter Rail (CR),

Bus Rapid Transit (BRT), and
High Occupancy Vehicle (HOV)

Each Master Spreadsheet defines the elements to be estimated and specifies the unit
cost for each element. Quantities were then estimated for each element to develop the
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cost estimate for each of the North-Hardy Corridor short listed alternatives. In early
stages of study, quantities are more grossly defined, reflecting the level of definition of
the alignments. The Master Spreadsheets at this conceptual stage provide an order of
magnitude comparison of costs and include project contingency, management,
overhead, and right-of-way costs.

Based on the Capital Cost Methodology, above, unit costs provided by the General
Planning Consultant were applied to the estimated quantities for each cost category.
Capital costs for each of the three North-Hardy Corridor transit alignments were
calculated. For each alignment, a LRT and a BRT overall capital cost was estimated as
well as the cost per route mile. All capital cost estimates in this report are in 2002
dollars. The cost estimates are based on the system planned for the year 2025.

For the North-Hardy Corridor, the short-list of transit alternatives consists of LRT and
BRT alignments. Exhibits ES.22 and ES.23 present cost estimates for the North-Hardy
Corridor Blue, Red, and Green Alternatives for LRT and BRT, respectively.

Exhibit ES.22: Summary of Cost Estimates for LRT Alternatives

Blue Alternative Red Alternative | Green Alternative
Cost Category Total Cost Total Cost Total Cost
Dollars Dollars Dollars

Vehicles $ 106,260,000 $ 64,400,000 $ 67,620,000
Stations $ 86,002,800 $ 47,704,800 $ 58,016,400
Guideway/Roadway $1,364,261,946 $1,227,921,048 $ 946,050,025
E";éﬂltt?e”:”ce/ Inspection | ¢ 44460,000, $ 26,676,000| $ 28,454,400
Transit Centers $ 8,424,000 $ 5,616,000 $ 5,616,000
Park-and-Ride Lots $ 57,720,000 $ 53,040,000 $ 24,960,000
Road Reconstruction $ 216,881,364 $ 128,027,545 $ 174,855,909
Right-of-Way $ 62,381,330 $ 94,820,660 $ 34,718,266
Project Contingency $ 194,639,144 $ 164,820,605 $ 134,029,100
Egtlf‘a'lrg)w (2002 $2,141,030,583 |  $1,813,026,659 |  $1,474,320,100
Total Length in Miles 40.3 42.6 24.0
g;f;rrs’fr Mile (2002 $ 53,085896| $ 42,569,342| $ 61,439,701
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Exhibit ES.23: Summary of Cost Estimates for BRT Alternatives

Blue Alternative Red Alternative Green Alternative
Cost Category Total Cost Total Cost Total Cost
Dollars Dollars Dollars

Vehicles $ 96,140,000 $ 58,190,000 $ 51,865,000
Stations $ 110,869,200 $ 57,876,000 $ 74,209,200
Guideway/Roadway $ 869,523,395 $ 720,418,935 $ 623,657,497
';A;éﬂlttfggnce/ Inspection |« 37346400| $ 22604400 $ 20,311,200
Transit Centers $ 8,424,000 $ 5,616,000 $ 5,616,000
Park-and-Ride Lots $ 57,720,000 $ 37,440,000 $ 24,960,000
Road Reconstruction $ 216,881,364 $ 128,027,545 $ 174,855,909
Right-of-Way $ 63,401,426 $ 95,476,436 $ 34,572,538
Project Contingency $ 146,030,578 $ 112,564,932 $ 101,004,734
-Ig(())tlfallr(s:)oSt (2002 $1,606,336,363 |  $1,238,214,248 |  $1,111,052,079
Total Length in Miles 40.3 42.6 24.0
gg’”s;rg‘)” Mile (2002 $ 39,828392| $ 29,072,913| $ 46,301,144

It should be noted that the cost estimates at this conceptual level of development
provide very preliminary estimates of the capital costs. Further, considerable
refinement would be required once a particular alignment is selected as the Locally
Preferred Investment Strategy, especially as it relates to the mix of aerial versus at-
grade construction, and overall project length. Nonetheless, the cost estimates serve
as a useful tool for comparing various alternatives and alignments at this stage of
investigation.

Corridor Operating and Maintenance (O&M) Costs

The development of METRO Solutions was achieved through a phased approach. This
document explains the development of appropriate operating and maintenance (O&M)
cost estimates for each phase of the study. The methodologies and associated results
are summarized below.

PHASE ONE — CORRIDOR LEVEL SKETCH PLANNING

In Phase One, various high capacity transit alignments and modal technologies were
formulated and evaluated along ten corridors within the METRO service area. The
purpose of the Phase One evaluation was to screen high capacity transit alternatives
using criteria that could differentiate among alternatives at a gross level of comparison.
A differential assessment of O&M costs was not conducted as part of the Phase One
evaluation because the major characteristics of the initial list of alternatives, such as
route alignments and transit operating plans, were similar and would not, at this gross
level, identify major cost trade-offs among the alternatives within each corridor. Other
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criteria, such as access to population and employment, connectivity to the regional
system, and improved travel time or quality of travel were used to screen the
alternatives.

PHASE TWO — CORRIDOR REFINEMENT

In Phase Two, indicators of capital and O&M costs were developed to narrow the range
of alignment and technology alternatives carried forward into system planning. During
this phase, ridership forecasts were generated from a sketch planning tool that was not
designed to provide alternative-specific vehicle hours and vehicle miles, which are
equilibrated to ridership; thus, detailed O&M cost estimates were not calculated.
Instead, O&M cost estimates were indexed on the estimated number of passengers as
proposed for the CBD to Reliant Park light rail line.

A cost index was developed for each high capacity transit technology under
consideration: light rail transit (LRT) and bus rapid transit (BRT). The four operating
scenarios were:

Exclusive one-car LRT operation (LRT-1);

Mixed operation using a balance of one and two-car trains (LRT-1.5);
Exclusive two-car LRT operation (LRT-2); and

BRT operation.

At the end of Phase Two, BRT was not carried forward into system planning. While
other factors established BRT as a non-viable option for this system, the reduced
capacity provided by BRT vehicles compared with light rail on a systemwide basis of
high ridership corridors and the strong community preference for LRT as the high
capacity mode of choice were noted in this element of the study.

PHASE THREE — SYSTEM REFINEMENT

In Phase Three, capital and O&M cost estimates were developed for four system plan
scenarios (No Build, Minimum Build, Mid-Range Build, and Maximum Build) and used
as evaluation criteria. In this phase, METRO’'s EMME/2-based Long Range regional
travel demand model replaced the sketch planning tool to forecast ridership. O&M
costs were estimated systemwide using the cost factors shown in Exhibit ES.24, as well
as cost factors for bus service from METRO'’s bus cost allocation model. Peak vehicle,
revenue mile, and revenue hour outputs were also used from the travel demand model.
Each of the cost factors shown in Exhibit ES.24 are multiplied by the respective quantity
of revenue train hours, revenue car miles, peak vehicles, number of stations, and
guideway miles. The results are summed to produce the total annual cost.
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Exhibit ES.24
Estimated Service Costs By Scenario
(shown in constant FY 2002 dollars)

METRO Rail LRT-1 LRT-1.5 LRT-2
Cost/Rev Train Hour $69.40 $53.15 $54.36 $56.79
Cost/Rev Car Mile $6.23 $5.71 $5.71 $5.71
Cost/Peak Vehicle $42,976 $18,222 $18,222 $18,222
Cost/Station $138,702 $109,455 $109,455 $109,455
Cost/Guideway Mile $341,404 | $292,265 | $292,265| $292,265

Source: METRORAail Operations and Maintenance Plan, Revision: 0, Date: 11/07/01;
Calculations of LRT scenarios prepared by General Planning Consultant, March 2003.

The scenario-specific cost indicators and service inputs generated the annual LRT O&M
costs for the North-Hardy Corridor as shown in Exhibit ES.25. The METRO travel
demand model produces daily service inputs that were annualized by multiplying them
by 300, a generally accepted practice by the transit industry. The O&M costs were
calculated assuming all one-car trains or all two-car trains to provide a range of costs.
Annual costs include all fixed-route service but do not include costs for METROLIft,
special events, and other unmodeled services.

Exhibit ES.25
Estimated Annual LRT Operating & Maintenance Costs
by Alignment
Corridor/Alignment One-Car Trains Two-Car Trains
North-Hardy
Blue Line $15,761 $14,337
Red Line $11,885 $10,763
Green Line (at grade) $10,255 $9,027
Green Line (aerial sections) $9,734 $8,732

Note: in thousands, constant FY2002 dollars
Source: General Planning Consultant Calculations of March 2003

7.0: Evaluation of Alternatives
Goals Attainment

The goals for the North-Hardy Planning Studies were derived from the 2022
Metropolitan Transportation Plan (MTP) and METRO 2025 Transit System Plan as
described in Section 1. The analysis of transit alternatives for the North-Hardy Corridor
specifically addressed the MTP goal for increasing the number of travel choices.
Another MTP goal that was at the forefront of the evaluation of alternatives is the
promotion of coordinated land use and transportation system development. Economic
development was one of eight evaluation criteria used to compare alternatives. Transit
supportive land use has been an important component of several commercial and
residential nodes along the North-Hardy Corridor. The transit technology alternatives
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and the consideration of AHCT will contribute to an environmentally responsible
transportation system. Active and meaningful public and stakeholder involvement has
been the backbone of the planning methodology applied to the North-Hardy Planning
Studies.

Early in the planning process, the community asked the consultant team to first
maximize the use of transit, including AHCT, in the Corridor and maximize the use of
the Hardy Toll Road before considering expansion of IH-45. This request was honored.
The transit alternatives and findings were completed first, and their results are being
factored into the examination of potential highway options.

Community and Political Positions

The North-Hardy Planning Studies were conducted with extensive community outreach
and consensus-building. (See Section 10.0 for specifics.) Throughout the conduct of
these studies there were 14 formal stakeholder meetings, 9 public meetings, and 62
small group or one-on-one meetings. These contacts with elected officials and
interested citizens have allowed the Carter & Burgess team to hear first hand the
community’s desires and concerns. This input has been woven into the technical
findings to produce outcomes that are both technically sound and well supported by the
community and their elected officials.

The transit findings presented below represent a well supported, consensus solution for
transit improvements in the North-Hardy Corridor. The final set of public meetings on
the transit findings provided definitive feedback from the community that the analysis of
the alternatives was credible. At the public meetings the community expressed a
significant preference for LRT over BRT.

The transit short list of alternatives consisted of three alignments (Blue, Red, and
Green) and two technologies (LRT, BRT). These have been described in detail earlier
in this report. Each of the alternatives was evaluated using the criteria established at
the beginning of the Alternatives Analysis. The evaluation criteria included:

Mobility Improvements/Demand Potential
Capital Cost

Regional Connectivity

Ease of Implementation

Economic Development Potential
Community Impacts

Environmental Impacts

Community Support

Early in the public involvement process, an attempt was made to use very technical
interpretations of these evaluation criteria. The detailed matrix used to evaluate and
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screen the long list of alternatives proved to be confusing and difficult for the public to
understand. Although the matrix did allow a short list of alternatives to be formulated, a
modified approach to evaluating the short list was employed. Because most people
understand the concept of a report card, the evaluation criteria were “translated” into a
report card format as shown below:

Helps Others (Mobility Improvements/Demand Potential)

Uses Time and Materials Wisely (Capital Cost)

Plays Well with Others (Regional Connectivity)

Finishes Work Promptly and Without Difficulty (Ease of Implementation)
Grows Big and Strong (Economic Development Potential)

Show Consideration for Others (Community Impacts)

Respects Property of Others (Environmental Impacts)

Listens Attentively and Waits Turn to Speak (Community Support)

Exhibit ES.26 shows the report card used to review the North-Hardy transit findings with
the public.

Exhibit ES.26: Report Card Graphic

Exhibit ES.27 presents the overall transit findings for the North-Hardy Corridor. As
graded, the Green Alignment is slightly better than the Blue Alignment. The public
asked that a variation on this assessment be documented as a part of the overall transit
findings. Specifically, they asked that phase one for the North-Hardy Corridor be
defined as the Green Alternative with its two-way HOV service. They also wanted the
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LRT in the median of IH-45 from Beltway 8 to SH 242 as depicted by the Blue
Alternative to be considered a later phase for the Corridor.

Exhibit ES.27: Report Card on Alignments

Blue Red Green
Helps Others A E A
(Mobility Improvements/Demand Potential
Uses Time and Materials Wisely D C B
(Overall Cost)
Plays Well With Others A c A
(Regional Connectivity)
Finished Work Promptly and Without Difficulty
: C B C
(Ease of Implementation)
Grows Big and Strong C C B
(Economic Development Potential)
Shows Consideration for Others
: B B B
(Community Impacts)
Respects Property of Others
: B B B
(Environmental Impacts)
Listens Attentively and Waits Turn to Speak
. B F A
(Community Support)
Total B- D B+

[As previously stated, highway alternatives are still being studied. A discussion of the
highway alternatives will be incorporated at a later date.]

8.0: System Plan Issues

METRO used the transit findings from the North-Hardy Alternative Analysis in the
development of a regional Transit System Plan. The System Plan identifies a regional
transit network that combines METRO's aggressive bus service program with Advanced
High Capacity Transit (AHCT) improvements in high transit demand corridors.
Development of the System Plan incorporates additional considerations such as transit
efficiencies and connectivity between corridors. These system planning activities are
described further in the next section.

9.0: Next Steps

Between January and March 2003, METRO held public meetings and disseminated
information to build awareness of the System Plan and to receive comments related to
System Plan development. Based on the evaluation of System Plan alternatives and
the initial public response a Draft System Plan was assembled and made available for
public review in April 2003. A series of public meeting were conducted in May and June
2003 to generate public comments on the Draft Plan. Following the public meetings,
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comment from the general public and cooperating agencies were assessed and
incorporated into the Draft System Plan, and presented to the METRO Board of Director
in June 2003. The Final System Plan was adopted by METRO's Board in July 2003.
METRO's System Plan, which includes the North-Hardy transit LPIS, was approved by
voters in a November 2003 special election.

10.0: Agency and Public Involvement

The North-Hardy Planning Studies were conducted in partnership with the elected
officials representing the Corridor's constituency; the various public agencies
responsible for transportation system planning and operation; a diverse group of
stakeholders that live or work in the Corridor; and numerous individual, interested
citizens. The input and feedback received from the many meetings and workshops
were interwoven into the technical tasks of defining and evaluating the North-Hardy
Corridor alternative transit improvements.

An advisory committee of key stakeholders was formed early in the study. This
Stakeholder Advisory Committee was composed of a broad range of interest groups
and individuals and represented the diverse interests within the corridor. Meetings of
the Stakeholder Advisory Committee were held to correspond with the completion of
major phase of the Planning Studies. In addition to the Stakeholder Advisory
Committee meetings, 11 formal stakeholder meetings were held at strategic points
during the conduct of the planning studies.

Larger public meetings were held at multiple locations along the corridor during each of
the major phases of the Studies. The Scoping Meetings were open houses since this
meeting format allowed the greatest opportunity for people to arrive and depart at times
most convenient to them. Several of the public meetings used a "working group"” format
where smaller "facilitated groups studied issues and alignments and then compared
findings with the larger group..

Small group and one-on-one meetings were held with stakeholders where requested, or
specifically required to fully understand the issues within the corridor.

Throughout the Planning Studies, stakeholders within the corridor were kept well
informed. Four general newsletters were prepared. The newsletters were distributed to
the various stakeholders at meetings and through direct mail. The direct mailing list
included over 2,800 individuals and interested citizens. By providing newsletters during
major phases of the Planning Studies, information was provided to a broad audience
about the status of the studies and dates of upcoming meetings. They helped to
elevate the discussions and importance of regional mobility. Four postcards/meeting
notices were also used to provide notice about public meetings through direct mail to
the mailing list. These flyers supplemented the Public Notices in the newspaper
advertisements.
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The North-Hardy Study team hosted a website to enhance communication for
stakeholders. The website met METRO’s technology and graphic requirements, and
served as an additional method of communication for the Studies. The web site for the
North-Hardy Planning Studies, North-Hardy.org, was initiated in January 2002 to
coincide with initiation of the Scoping process. The site was updated at major study
milestones.

Presentation graphics in the form of display boards and PowerPoint presentations were
developed and used for all of the major stakeholder meetings and the public meetings.
In many cases these presentation graphics were used at the small group and one-on-
one meetings. Hard copies of PowerPoint presentations were made available at most
of the outreach meetings.

Newspaper advertisements were published in the Houston Chronicle, the Houston
Community Newspaper, La Voz, and Semana by METRO.

The North-Hardy Planning Studies team worked closely with METRO and it's General
Planning Consultant (GPC) in developing the architecture for the comments database.
This database facilitated the assembly, review, analysis and maintenance of input
received from stakeholders.

11.0: Locally Preferred Investment Strategy

The METRO Solutions Plan incorporated the findings from the North-Hardy AA and
other AA and corridor planning studies into a system plan. Travel demand modeling
was performed. Based on modeling results, several proposed North-Hardy stations
were eliminated. Some of these stations may re-appear as further technical work is
done during the DEIS. Based on cost and ridership considerations, the rail extension to
the Kuykendahl Park & Ride was eliminated in favor of continuing to serve this facility
with two-way Park & Ride service. Differences between the short-listed Green
Alternative and the LPIS are shown in Exhibit ES.28.

The METRO Solutions Plan, presented to and passed by voters in a November 2003
special election, included an implementation plan calling for completion of 22.1 miles of
light rail extensions by 2012. The two highest priority lines are Minimum Operable
Segments (MOSs) of the North-Hardy and Southeast-Universities-Hobby Corridors.
The selected MOS for the North-Hardy Corridor extends from The University of Houston
Downtown Station to Northline Mall.
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Exhibit ES.28: Short-listed Green Line vs. LPIS Rail Line
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The LPIS Rail Line begins at the northern terminus of the Downtown to Reliant Park
light rail line at U of H Downtown. In the section of the LPIS Rail Line between its point
of origin at U of H and Cavalcade, the alignment heads north, at-grade, following the
existing right-of-way of North Main Street on the west side. About 500 feet north of I-10,
the alignment transitions onto an aerial structure, ramping up to fly over the Hardy Yard
railroad facility. It continues on an aerial structure for a distance of about 1,900 feet and
then returns back to grade in the center of North Main near Harrington Street.
Potentially, a station could be located on the elevated section near Hardy Yard. This
location would be a possible site for an intermodal center in the future. The alignment
continues at-grade in the center of Main Street with a proposed station located at
Quitman Street. At Little White Oak Bayou, the LPIS Rail Line shifts to the northeast to
follow along the south side of the Bayou at-grade to Fulton Street. An alternate option
to reach Fulton Street has been proposed turning east from North Main onto Boundary
Street and then north on Fulton. The alternate alignment options meet at Hays and
Fulton Streets. Beyond this point the alignment veers to the right to follow Irvington
Boulevard with a station proposed at Patton Street. At Cavalcade, the LPIS Rail Line
turns west and continues at-grade in the center of Cavalcade to Fulton Street. At
Fulton, the alignment turns north and continues in the center of Fulton. An at-grade
station is proposed at I-610. Approximately 1,600 feet north of I-610, the LPIS Rail Line
rises onto an aerial structure to fly over the HB&T Railroad. The alignment returns to
grade near Bennington and continues at-grade in the center of Fulton until reaching
Northline Mall at Crosstimbers.

The alignment continues through Northline Mall with an at-grade station proposed on
the east side of the Mall. A third track extends at-grade through this station in order to
accommodate airport express service. Immediately beyond this station, the alignment
veers westward and rises onto an aerial structure as it approaches Airline Drive. The
aerial alignment crosses over the northbound lanes of Airline Drive and continues north
in the center of Airline Drive for 6.1 miles to just north of West Road. Aerial stations in
this segment of the alignment are proposed at Tidwell Street, Little York Road, and Gulf
Bank Road.

Approximately 900 feet north of West Road, the alignment comes down to grade in the
center of Airline Drive continuing in this fashion to a proposed at-grade station at Aldine
Bender Road, where Airline Drive terminates. From this point, the alignment continues
at grade onto the southern extension of Greenspoint Drive. The alignment continues in
the center of Greenspoint Drive, crossing under Beltway 8, until it reaches Greenspoint
Mall. At this point, the alignment swings to the west onto Greenspoint Mall property. It
continues at-grade to a proposed Greenspoint Mall station located approximately 1,500
feet south of Greens Road. A third track extends at-grade through this station in order
to facilitate airport express service.

Beyond the Greenspoint Mall Station, the alignment continues toward Bush
Intercontinental Airport. As the alignment proceeds north after it leaves Greenspoint
Mall station, it rises onto an aerial structure and veers to the east as it crosses over the
eastbound lanes of Greens Road. The aerial alignment continues in the center of
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Greens Road. An aerial station is proposed at Imperial Valley Drive. Shortly before
reaching West Hardy Road, the alignment swings to the north side of Greens Road and
continues in a northeasterly direction flying over Hardy Road, the Union Pacific
Railroad, and the Hardy Toll Road until it reaches the Hardy Toll Road Airport
Extension.

The alignment then follows the south side of the Hardy Toll Road Airport Extension. It
initially stays aerial to fly over Central Green Boulevard, Air Center Boulevard, and
Aldine Westfield Road before continuing at-grade. The alignment transitions onto an
aerial structure again on its approach to JFK Boulevard turning northward while flying
over to the east side of JFK Boulevard. The alignment continues north on the east side
of the northbound frontage road of JFK Boulevard, veers further east toward the new
consolidated car rental facility with provisions for a future station. The alignment then
returns to JFK Boulevard flying over the northbound lanes on aerial structure before
coming to grade on the west side of the northbound JFK lanes. The alignment
continues at grade to a proposed terminal station at the intersection of JFK Boulevard
and Terminal Road South.

The total distance of the LPIS Rail Line alignment from U of H to Bush Intercontinental
Airport is 21.8 miles. The LPIS Rail Line has 7 at-grade stations and 4 aerial stations.
The segment from U of H to the Northline Mall Station is 5.4 miles and has 4 at-grade
stations. The segment from Northline Mall to the Greenspoint Mall Station is 8.5 miles
and has 2 at-grade stations and 3 aerial stations. The segment from Greenspoint Mall
to Bush Intercontinental Airport Station is 7.9 miles and has 1 at-grade station and 1
aerial station.

Differences between the Green Line alternative and the LPIS include the deletion of the
small branch to the Kuykendahl Park and Ride and the elimination of some stations.

The operating plan for the LPIS Rail Line is based on the service levels for the
Downtown-to-Reliant Park light rail line. On the Downtown-to-Reliant Park Line,
METRO currently is planning to operate trains on a six-minute interval between trains
(or headway) from the station at Fannin South to the station at the University of
Houston. In addition to this end-to-end service, METRO is also planning to operate
trains every six minutes in a shuttle service from Smithlands Station to the Hermann
Park/Rice University Station during peak periods, thereby providing a combined
headway of three minutes on this section of the line. Although the shuttle service does
not impact the end-to-end service and, therefore, does not directly affect the operation
of the LPIS Rail Line, it does impact the total fleet of Light Rail Vehicles (LRVs) and
must be accounted for in the LRV fleet computations.

As a result of the review and refinement of the short-listed Green Line Alternative, it is

proposed that the LPIS Rail Line would have three services (beyond that of the
Smithlands Shuttle mentioned above), as shown in Exhibit ES.29.
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Exhibit ES.29: Service Routes
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Exhibit ES.30 presents estimated one-way running times for local and express service
between U of H and selected destinations on the LPIS Rail Line.

Exhibit ES.30: Selected Running Times To / From U of H (in Minutes)

Location Local Running Time Express Running Time
Northline Mall 16.3 14.1
Greenspoint Mall 32.4 26.5
Bush IAH NA 37.6

Section 6 of this report discusses the methodology for calculating capital costs for the
various alternatives. This same methodology was applied to the LPIS, and Exhibit
ES.31 presents its capital cost estimate. As described earlier, the LPIS is a modification
of the short listed Green Line alternative. Therefore the capital cost estimate for the
LPIS is different from the capital cost estimate for the short listed Green Line alternative.

Exhibit ES.31: Capital Cost Estimate for the LPIS Rail Line

Cost Category Total Cost
Vehicles $ 57,960,000
Stations $ 23,446,800
Guideway/Roadway $ 835,911,180
Maintenance/lnspection Facilities $ 24,008,400
Transit Centers $ 5,616,000
Park-and-Ride Lots $ 21,840,000
Road Reconstruction $ 107,618,784
Right-of-Way $ 30,150,076
Project Contingency $ 110,655,124
Pocket Tracks $ 4,200,000
Total Cost (2002 Dollars) $1,221,406,364
Total Length in Miles 21.8

Cost per Mile (2002 dollars) $ 55,950,818
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Because of funding constraints, the METRO Board has proposed to build the LPIS Rail
Line in segments, consistent with the METRO Solutions Plan. The first segment, called
the Minimum Operable Segment or MOS, would extend from the U of H Station to
Northline Mall.

The route and facility description of the MOS is the same as described above earlier for
the full build-out LPIS Rail Line, except that the alignment of the MOS will not extend
beyond the end of the tail track at Northline Mall. The existing Yard and Shop facility on
South Fannin will be used to service the additional eight vehicles required to operate the
line extension to Northline Mall.

Exhibit ES.32 presents the capital cost estimate for the Minimum Operable Segment of
the LPIS Rail Line.

Exhibit ES.32: Capital Cost Estimate for the MOS of the LPIS Rail Line

Cost Category Total Cost

Vehicles $ 25,760,000
Stations $ 4,929,600
Guideway/Roadway $ 158,187,276

Maintenance/Inspection Facilities

Transit Centers $ 2,808,000
Park-and-Ride Lots $ 7,800,000
Road Reconstruction $ 39,188,136
Right-of-Way $ 5,368,000
Project Contingency $ 24,404,101
Pocket Track $ 2,100,000
Total Cost (2002 Dollars) $ 270,545,113
Total Length in Miles 5.4

Cost per Mile (2002 dollars) $ 49,916,073
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1.0: Purpose and Need

1.1: Study Area Setting and Context
1.1.1: Study Area Description

The North-Hardy Corridor stretches approximately 30 miles from Downtown Houston
north to The Woodlands and SH 242 in Montgomery County principally in the area
between IH-45 and the Hardy Toll Road. The corridor also extends east to include
Bush Intercontinental Airport (IAH). In addition, segments of IH-45 and US 59 south of
Downtown for approximately 4 miles are included in the study area. (See Exhibit 1.1).

The North-Hardy Planning Studies focus on one study area, which is addressed in two
separate studies.

e From Buffalo Bayou north to SH 242 (The Woodlands), extending along and
between IH-45 and the Hardy Toll Road, with connections to Bush
Intercontinental Airport. Metropolitan Transit Authority (METRO) and the Texas
Department of Transportation (TxDOT) are conducting this study, in partnership
with Houston-Galveston Area Council (H-GAC). Highway and transit
improvements are considered.

e South from Buffalo Bayou to Spur 527 (Louisiana Street exit from US 59).
TxDOT is conducting this section of the study, in partnership with H-GAC. With
METRO'’s plan for this area already approved and in development (METRORail
Project and Downtown/Midtown Transit Streets), only highway improvements for
IH-45 and US 59 are considered.

Per the community's wishes, transit alternatives were examined and a Locally Preferred
Investment Strategy (LPIS) was selected prior to detailed evaluation of highway
alternatives. This Section therefore focuses on the evaluation and selection of the
transit LPIS. Work on the highway alternatives to meet residual corridor travel demand
is in progress.

The North-Hardy Corridor covers a diverse geographic area that connects the rapidly
growing northern suburbs and the re-developing Near Northside neighborhoods to
Downtown and other activity centers in Houston. For description and analysis
purposes, the North-Hardy Corridor has been broken into seven subareas. These
include the Downtown/Midtown/Binz area; the Near Northside Village; the Northline
area; the Aldine area; the Bush Intercontinental Airport (IAH)/Greenspoint area; the
Spring/FM 1960 area; and The Woodlands. The boundaries of each subarea are
shown in Exhibit 1.2.
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Exhibit 1.1: Boundaries of the Study
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Exhibit 1.2: Boundaries of Sub-Area
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1.2: Regional Context

According to the 2001 annual ranking by the U.S. Council of Mayors, the Houston
region has the seventh largest economy in the country and ranks among the fastest
growing. Houston is the fourth largest city in the U.S. in terms of population. As people
continue to flock to the Texas Gulf Coast for jobs and opportunities, mobility has been
and will continue to be a major concern.

Annually, the Texas Transportation Institute (TTI) ranks the major metropolitan areas
with respect to the level of traffic congestion occurring on their highways. This ranking
is reflected in the Roadway Congestion Index (RCI). An RCI of 1.00 or greater indicates
congestion levels that are undesirable. The RCI for Houston as reported by TTI was
1.10 in 1999. The congestion level on Houston’s roadways is down from its all time
high of 1.12 in 1984 but well above its low of 0.99 in 1992. Since 1992 TTI Roadway
Congestion Index for the Houston area has continued to rise. TTI reports that nearly
40% of all peak period travel in the metropolitan area experiences significant
congestion.

H-GAC, with input from TXxDOT, METRO, and others has, and periodically updates, a
long-term transportation plan to keep people moving. This Metropolitan Transportation
Plan offers multiple transportation alternatives in major corridors throughout the region.
Unfortunately, even with the planned $17 billion investment in the transportation system
over the next 22 to 25 years, the trend of increasing congestion is expected to continue.
The North-Hardy Corridor is no exception to the metropolitan trend.

IH-45, the western spine of the North-Hardy Corridor, is a major travel corridor through
the metropolitan area. The eastern spine of the corridor is the Hardy Toll Road and the
Union Pacific Railroad (UPRR). The North-Hardy Corridor is not only a conduit for
moving commuters to and from Downtown Houston, but is also an active truck and rail
freight corridor. Therefore, mobility in the North-Hardy Corridor is essential to economic
vitality of the entire metropolitan area and this region of the State.

1.1.3: Corridor Context

The North-Hardy Corridor consists of several major employment centers and discrete
commercial and residential communities. South of Buffalo Bayou these include the
Houston Central Business District (CBD), Midtown, and the Texas Medical Center.
Neighborhoods north of the Bayou include the Near Northside neighborhoods, the
greater Northline Mall area, the Aldine area, the greater Greenspoint Mall area, Bush
Intercontinental Airport, the historic Old Town Spring/FM 1960 area, and The
Woodlands/South Montgomery County area. Each sub-area has its own unique
characteristics with varying transportation and economic development needs. Many of
these localities are very organized and have a clear vision for their future.

The corridor has many transportation challenges and opportunities. The following is a
sampling of the corridor issues that are addressed by the studies:



North of Buffalo Bayou

Recurring congestion on key segments of IH-45 north of the Bayou.

Poor pavement condition with less than current design standards on IH-45 south
of Shepherd.

Lack of continuous major thoroughfares forces mid-range auto trips onto already-
congested IH-45.

For many trips within and into the corridor, there are few viable alternatives to the
private auto.

High capacity transit service is predominantly peak period/peak direction and
therefore may not adequately serve suburban employment centers.

Lack of access and mobility within the corridor constrains economic development
and re-development.

Anticipated population and employment growth is expected to exacerbate the
problems described above.

South of Buffalo Bayou

Recurring congestion on key segments of IH-45 passing through Downtown and
on IH-45/US 59 south of Downtown.

Anticipated population and employment growth is expected to exacerbate the
problem described above.

As the North-Hardy Planning Studies explore ways to address these corridor issues,
proposed transportation improvements must minimize environmental impacts and
disruption to neighborhoods, commercial districts and historic areas.

1.1.4: Previous Studies in the North-Hardy Corridor

To support the North-Hardy Planning Studies, a review of previous studies was
undertaken. The review focused on recent planning efforts undertaken that relate to the
study area. The studies range from specific redevelopment plans to regional
transportation plans as follows:

Downtown Houston Development Framework, Downtown District, Fall 2000

Near Northside Economic Revitalization Plan, City of Houston, by Webb
Architects, 2001

Buffalo Bayou and Beyond, Workshop by Thompson Design Group Inc./EcoPlan,
2001

Executive Summary METRO Mobility 2025, METRO, May 2001

METRO’s Vision for 21%' Century High Capacity Transit, METRO, by S.R. Beard,
August 1999

IH-45/US59 Corridor Study — Recommended Improvements, TxDOT, by Parsons
Transportation Group Inc., April 2001

Main Street Corridor Master Plan, City of Houston, August 2000

Tax Increment Reinvestment Zone Number Eleven, City of Houston, Greater
Greenspoint Zone: Project Plan and Reinvestment Zone Financing Plan, Greater
Greenspoint Redevelopment Authority, July 1999
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e Airline Corridor Revitalization Phase I: Land Use and Environs Study, Greater
Greenspoint Redevelopment Authority, April 2001

e Airline Corridor Revitalization Project Area, City of Houston, July 2000

These studies are significant resources that have been utilized through the course of
the North-Hardy Corridor Alternatives Analysis. The wealth of information contained in
these studies provided a sound starting point from which viable alternatives were
developed and evaluated.

1.2: Growth, Development, and Mobility Issues

According to H-GAC (March 2002), the population of the eight county metropolitan area
is expected to grow by almost 1.9 million people from just over 4.5 million in 2000 to
approximately 6.4 million in 2025. This represents a growth of about 41% or 1.64% per
year. Employment growth during the same time period will increase from approximately
2.4 million in 2000 to 3.1 million in 2025. This increase of approximately 745,000 jobs
represents almost a 32% increase or 1.3% annual growth rate. (See Exhibit 1.3.) The
North-Hardy Corridor spans both Harris and Montgomery Counties. Population and
employment growth rates for Harris County are projected to grow 36% and 55%,
respectively, between 1995 and 2025. Montgomery County growth rates in population
and employment over the same time period are expected to be 113% and 198%,
respectively.  This differential in anticipated growth must be factored into the
alternatives developed for the study area.

Exhibit 1.3: Metropolitan Area Growth

2000 2025 Change % Change
Population 4,531,468 6,394,719 1,863,251 41.12%
Employment 2,363,293 3,108,488 745,195 31.53%

Source: Houston-Galveston Area Council
Date: 3/2002

Houston is a major economic engine that relies on the ability to efficiently and effectively
move people and goods. That ability is dependent on the status of its transportation
system. Unfortunately, the level of sustained growth expected in the metropolitan area
will present significant mobility challenges over the next 25 years. By 2022 the daily
vehicle miles of travel (VMT) is expected to be 170 million, up 40% from current
conditions and 82% from 1990.

1.2.1: General Overview and Land Use of the North-Hardy Corridor

The land use patterns found in the North-Hardy Corridor include intense commercial
development along with medium and low density residential development. Clusters of
industrial development are also found in the corridor. These patterns reflect a long-term
trend of growth in the suburban portion of the corridor with a more recent modest
increase in inner-city redevelopment and infill growth. These land use patterns
generate varied travel markets. Overall traffic is made up of daily commutes, business
and visitor travel, school trips, shopping trips, and trips for recreation and entertainment.
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1.2.2: Growth in the North-Hardy Corridor

The North-Hardy Corridor growth rate is expected to be slightly less than the
metropolitan area average over the next 25 years. Population is projected to increase
by about 126,000 people from just fewer than 400,000 in 2000 to about 526,000 in
2025. This represents an approximate population growth rate of 32% or about 1.3% per
year. Employment is expected to increase from about 386,000 in 2000 to just over
483,000 in 2025. This increase of almost 97,000 jobs equates to a growth rate of
approximately 25% or about 1% per year. Exhibits 1.4 through 1.8 detail the current
and forecasted population and employment figures for the North-Hardy Corridor by
subarea and in total. A significant amount of both population and employment growth is
projected to occur to the west of IH-45 and in The Woodlands area. The population
growth rate for the area west of IH-45 and The Woodlands is expected to be 35%, while
employment is expected to grow by 40%.

Exhibit 1.4: North-Hardy Corridor Growth

AREA POPULATION EMPLOYMENT
2000 2025 2000 2025

Downtown/Midtown/ 25,698 36,757 184,414 206,871
Binz
Near Northside 52,601 57,575 29,240 33,755
Village
Northline Area 59,081 65,740 23,243 24,467
Aldine Area 66,346 88,565 33,892 46,012
Bush Intercontinental/ | 46,967 82,800 69,924 104,272
Greenspoint
Spring Area 52,836 78,836 11,151 21,942
Woodlands/ 96,171 115,795 34,609 45,822
S. Montgomery
County
TOTAL 399,700 525,795 386,471 483,141

Source: Houston-Galveston Area Council

Date: 3/2002
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Exhibit 1.5: Population 2000
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Exhibit 1.6: Population 2025
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Exhibit 1.7: Employment 2000
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Exhibit 1.8: Employment 2025
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1.2.3: Travel Patterns in the North-Hardy Corridor

Exhibits 1.9 through 1.12 illustrate the projected travel patterns or desire lines in and
through the North-Hardy Corridor. Major trip destinations for The Woodlands include
the FM 1960 at IH-45 area, Bush Intercontinental Airport, the Greenspoint Mall area,
and Downtown Houston. The FM 1960 at IH-45 area is projected to generate trips to
The Woodlands, Bush Intercontinental Airport, the Greenspoint Mall area, Downtown
Houston, and to a lesser extent to the Near Northside Village area. The Bush
Intercontinental Airport zone will generate trips destined for the FM 1960 at IH-45 area,
the Greenspoint Mall area, Downtown Houston, and again to a lesser extent to the Near
Northside Village. Trips generated in the Greenspoint Mall area are expected to be
destined to The Woodlands, the FM 1960 at IH-45 area, Bush Intercontinental Airport,
and to a lesser extent to Downtown Houston and the Near Northside Village area. The
trip interchange between the Near Northside Village and Downtown Houston light rail
line is projected to be significant (7,563 trips in 2007).
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Exhibit 1.9: Trips from the Woodlands in 2022
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Exhibit 1.10: Trips from FM 1960 Area in 2022
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Exhibit 1.11: Trips from Greenspoint in 2022
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Exhibit 1.12: Trips from Bush Intercontinental Airport in 2022
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1.3: Transportation Facilities and Services in the North-Hardy
Corridor

1.3.1: Existing Roadway Facilities, Level of Service, and Safety

The major north-south highway facilities in the North-Hardy Corridor are IH-45 and the
Hardy Toll Road. Traversing the corridor east-west are IH-10, IH-610 (North Loop),
Beltway 8, FM 1960, and the proposed Grand Parkway. Major north-south arterials that
parallel or feed the corridor include Gosling, Aldine Westfield, Hardy Road, Imperial
Valley, Ella, Kuykendahl, Veterans Memorial, Airline, W. Montgomery, N. Shepherd,
Fulton, Irvington, and N. Main. Major east-west cross streets include SH 242, Research
Forest, Woodlands Parkway, Rayford/Sawdust, FM 2920, Spring Cypress, Spring
Stuebner, FM 2920, Louetta, Cypresswood, Richey, Airtex, Rankin, Spears, Gears,
Greens Road, Aldine Bender, West Road, W. Mt. Houston, Gulf Bank, Little York,
Parker, Tidwell, Crosstimbers, and Cavalcade.

The transportation facilities in the North-Hardy Corridor are varied. Segments of 1H-45
immediately north of Downtown are characterized by vertical curves that do not meet
current design standards. The lack of shoulders and lane widths that are not ideal on
this section of IH-45 are exacerbated by the poor pavement condition south of
Shepherd Drive. In addition, the depressed section of IH-45 near White Oak Bayou
experiences flooding during heavy rainfalls. In contrast, the segments of IH-45 north of
Shepherd Drive either meet current design standards or are in the process of being re-
built to such standards. A reversible High Occupancy Vehicle (HOV) lane in the center
of IH-45 that extends from Downtown to north of FM 1960 provides additional peak
direction capacity during peak periods. The Hardy Toll Road, generally perceived as
having sufficient capacity to meet current demand on existing segments, is programmed
for extension inside IH-610 to connect with the northeast corner of the Downtown.

Current daily traffic volumes, volume to capacity (V/C) ratios, and peak period speeds
along the IH-45 corridor are shown in Exhibits 1.13 through 1.15. V/C ratios that are
less than 0.85 are considered to represent tolerable traffic conditions. V/C ratios
between 0.85 and 1.00 indicate a modest level of traffic congestion. V/C ratios over
1.00 indicate serious traffic congestion range and over 1.25 indicates a severe level of
traffic congestion. These relative levels of traffic congestion are also reflected in the
peak period speed for the different sections of IH-45. Use of the one-way reversible
HOV lane is controlled, which allows it to operate at much higher speeds. The growth in
population and employment anticipated in the study area is expected to increase traffic
volumes and traffic congestion in the corridor. Current choke points in terms of peak
period speeds are depicted in Exhibit 1.15. IH-45 is a radial freeway that, in the past,
has experienced peak direction congestion with minimal excess capacity in the off-peak
direction indicating a fairly balanced travel demand. This bi-directional travel demand is
a factor that must be recognized in developing alternative transportation improvements
for the North-Hardy Corridor.
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Exhibit 1.13: North-Hardy Year 2000 Traffic

2000 Daily Volume to Peak Period | Peak Period
Traffic Capacity Ratio Speed HOV Speed

Section Volume
South of Buffalo Bayou
US 59: Spur 527 to IH-45 175,000 1.24 33 mph N/A
IH-45: US59toIH 10 220,000 1.56 25 mph N/A
North of Buffalo Bayou 1.19 34 mph 50-55 mph
IH-45: IH 10 & Loop 610 223,000
IH-45: Loop 610 to Shepherd 259,000 1.38 29 mph 50-55 mph
IH-45: Shepherd to Beltway 8 254,000 1.35 28 mph 50-55 mph
IH-45: Beltway 8 to FM 1960 227,000 0.97 39 mph 50-55 mph
IH-45: FM 1960 to Spring 162,000 0.86 42 mph N/A
IH-45: Spring to SH 242 142,000 1.01 38 mph N/A

Source: Texas Department of Transportation, Houston-Galveston Area Council as compiled by Carter &

Burgess, Inc.
Date: 2/2002
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Exhibit 1.14: North-Hardy Year 2000 Traffic Volumes
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Exhibit 1.15: North-Hardy Year 2000 Peak Period Speeds
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1.3.2: Existing Transit Service/Demand Potential

METRO provides quality local bus service throughout much of the corridor (See Exhibit
1.16). Transit centers exist within the corridor at Greenspoint Mall and Northline Mall.
Transit centers near the corridor include the Fifth Ward/Denver Harbor and Heights
Transit Centers. In addition, METRO and Brazos Transit express buses utilize the IH-
45 HOV lane and direct access ramps to provide peak direction service between
Downtown and park-and-ride lots at Research Forest, Sawdust, Spring, Seton Lake,
Kuykendahl, and N. Shepherd. Several local bus routes offer transfer opportunities at
the park-and-ride lots in addition to the transit centers within and near the corridor.
Taxis and shuttles, and two METRO express bus routes connect Bush Intercontinental
Airport to hotels and employment centers including Greenspoint Mall and Downtown
Houston. Exhibit 1.17 illustrates the transit routes that serve the North-Hardy Corridor.

Exhibit 1.16: North-Hardy Transit Routes

Weekday Boardings

Route Total [In Corridor

1 — Hospital 6,220 536
3 — Langley 3,389 250
4 — Jensen 1,835 581
5 — Kashmere 2,819 436
8 — North Main 1,531 641
15 — Fulton 2,545 2,371
23 — Crosstimbers 2,496 545
25 — Northline 2,140 960
26/27 - Outer/Inner Loop 6,652 322
37 - El Sol 1,145 322
45 — Tidwell 3,290 627
52 — Hirch 4,699 1,028
54 - Aldine/Hollyvale 788 297
56 — Airline 6,814 5,256
65 (90) — Yale 2,361 130
78 — Irvington 1,222 1,170
79 - West Little York 1,332 580
80 — Lyons 1,348 48
86 - FM 1960 1,871 383
101 — Airport 792 120
102 - IAH Express 2,324 1,339
201 - N. Shepherd P&R 495 289
202 — Kuykendahl 3,274 1,571
204 — Spring 1,464 771
212 — Seton Lake P&R 1,591 115
Woodlands Express 1,000 1,000
Geenspoint Flyer 500 500

Source: METRO, Brazos Transit, Greater Greenspoint Management District
Date: 1/2002

1-21



Exhibit 1.17: Map of North-Hardy Transit Routes
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1.4: Transportation Goals and Objectives

The overall transportation goal of the North-Hardy Corridor Planning Studies is to
improve the transportation system in the corridor by maximizing mode choice and
mobility with environmentally sensitive transit and roadway projects that encourage
economic development and revitalization. This overall transportation goal reflects the
regional transportation system goals for the metropolitan area. As documented in the
2022 Metropolitan Transportation Plan (MTP) these goals include:

Increase the number of travel choices for people and freight movement
Adequately maintain current roads and transit services

Safe and secure movement of people and commodities

Promote coordinated land use and transportation development
Improve access to and connections within transportation system
Efficient movement of people and goods

An environmentally responsible system

Active citizen involvement

A cost effective and affordable transportation system

Additional transit goals were identified in the METRO 2025 Transit System Plan for
Mobility and METRO’s Vision for 21% Century High Capacity Transit. In addition to
calling for increases in transit routes and existing operations, these plans call for the
introduction of advanced high capacity transit in corridors with the following
characteristics and/or greatest potential for the following:

Access to activity centers

High existing transit demand potential

High projected route demand potential

Future congestion

Use of existing railroad corridors

Existing/planned transit facilities

Containment of sprawl

Transit supportive land use/policies and economic development impacts
Travel time advantages

Specific objectives for the North-Hardy Corridor Planning Studies include the following:

e Seek transportation options that will maximize the use of transit in the corridor

e Seek transportation options that will maximize the use of the Hardy Toll Road by
commuter and truck traffic

e Seek transportation options that will improve freeway operating conditions on IH-
45 with no or minimal need for additional right-of-way
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1.5: Specific Problems Related to the North-Hardy Corridor
1.5.1: Transit and Roadway Deficiencies

Generally, the transportation system deficiencies found in the North-Hardy Corridor
include the following:

North of Buffalo Bayou

e Congestion in both directions on IH-45, particularly on the older segments
immediately north of Downtown for both the existing situation and into the future.

e Existing reversible HOV lane cannot serve both inbound and outbound travel
demand at the same time. Therefore, suburban markets may not be adequately
served currently in the non-peak direction.

e The pavement on IH-45 south of Shepherd needs to be rehabilitated and the
freeway needs to be brought up to current design standards.

e During periods of heavy rainfall, White Oak Bayou floods the depressed section
of IH-45 in the vicinity of Main Street.

e Lack of continuity of the thoroughfare system forces short and mid-distance auto
trips on to already-congested IH-45.

e Lack of viable alternatives to the private auto for many trips to suburban activity
centers in the corridor, including Bush Intercontinental Airport, the greater
Greenspoint area, and The Woodlands.

e Existing express/commuter-oriented transit service is heavily focused on
providing commute trips to Downtown Houston around traditional work hours.

e Anticipated population and employment growth is expected to exacerbate the
problems described above.

South of Buffalo Bayou

e Congestion on IH-45 and US 59 south of Downtown (McKinney/Milam exits and
the Pierce Elevated) for both the existing situation and into the future.

e Anticipated population and employment growth is expected to exacerbate the
problems described above.

1.5.2: Linkage Deficiencies

The IH-45 corridor serves a travel market that is located primarily west of the freeway.
Major arterials feed traffic from rapidly growing suburban residential developments
located west of the study corridor. Future traffic patterns are expected to continue this
trend. As a result, volumes along the IH-45 corridor are projected to increase and the
volume to capacity ratios are expected to deteriorate. Exhibits 1.18 through 1.21
illustrate the future choke points in terms of V/C ratios and peak period speeds. The
V/C ratios are based on the assumption that the number of lanes on IH-45 remains the
same as what exists and is under construction today.
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Exhibit 1.18: North-Hardy 2007 Traffic Projections

2007 Projected Volume to Peak Period

Section Travel Volume | Capacity Ratio Speed
South of Buffalo Bayou

US 59: Spur 527 to IH-45 232,000 1.65 22 mph
IH-45: US59toIH 10 222,000 1.57 25 mph
North of Buffalo Bayou

IH-45: 1H 10 to Loop 610 225,000 1.20 34 mph
IH-45: Loop 610 to Shepherd 259,000 1.38 29 mph
IH-45: Shepherd to Beltway 8 259,000 1.38 29 mph
IH-45: Beltway 8 to FM 1960 303,000 1.29 31 mph
IH-45: FM 1960 to Spring 233,000 1.24 33 mph
IH-45: Spring to SH 242 207,000 1.10 36 mph

Source: Texas Department of Transportation, Houston-Galveston Area Council as

compiled by Carter & Burgess, Inc.

Date: 3/2002

Exhibit 1.19: North-Hardy 2022 Traffic Projections

2022 Projected Volume to Peak Period

Section Travel Volume | Capacity Ratio Speed
South of Buffalo Bayou

US 59: Spur 527 & IH-45 292,000 2.07 12 mph
IH-45: US59toIH 10 259,000 1.83 18 mph
North of Buffalo Bayou

IH-45: 1H 10 to Loop 610 267,000 1.42 28 mph
IH-45: Loop 610 to Shepherd 306,000 1.63 23 mph
IH-45: Shepherd to Beltway 9 321,000 1.71 21 mph
IH-45: Beltway 8 to FM 1960 357,000 1.52 26 mph
IH-45: FM 1960 to Spring 261,000 1.39 29 mph
IH-45: Spring to SH 242 241,000 1.28 32 mph

Source: Texas Department of Transportation, Houston-Galveston Area Council as

compiled by Carter & Burgess, Inc.

Date: 3/2002
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Exhibit 1.20: North-Hardy Year 2007 Peak Period Speeds
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Exhibit 1.21: North-Hardy Year 2022 Peak Period Speeds
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In addition to the anticipated congestion in the IH-45 travel corridor, other gaps and
deficiencies have been identified. The Hardy Toll Road carries only a fraction of the
traffic in the North-Hardy Corridor, approximately 40,000 vehicles per day. Although an
extension of the toll road from IH-610 (North Loop) to the east side of Downtown is
planned, utilization of the facility is projected to increase only slightly.

The amount of truck traffic on IH-45 has been identified as a transportation issue for the
North-Hardy Corridor. According to a 2000 TxDOT survey, IH-45 carries an average
number of trucks. Truck traffic on IH-45 as a percentage of total traffic varies from a low
of 5% just south of IH-10 to a high of 13% just south of SH 242. Other freeways
corridors in the metropolitan area carry much higher percentages of trucks (e.g.: IH-10
east of Houston carries 29% trucks). The fear is that truck traffic on IH-45 as a
percentage of total traffic may approach the level of other freeways in the metropolitan
area, thus further increasing congestion.

As delineated in the current Transportation Improvement Program (TIP) and the
Metropolitan Transportation Plan, Exhibit 1.22 outlines the anticipated roadway
improvements over the next 20+ years. Some of these improvements, specifically the
IH-45 projects, are subject to the results of the North-Hardy Planning Studies.
However, even with this level of investment, the roadway system in the North-Hardy
Corridor will still experience significant congestion and less than desirable levels of
service. (Note: the 2022 and 2025 data presented in this report are based on the
following improvements being in place.) Clearly, therefore, additional person-moving
capacity for this corridor will need to be identified and pursued.

Exhibit 1.22: North-Hardy Planned Transportation Improvements

Project From To Description

Airtex Blvd. Imperial Valley Aldine Westfield Construct 4 land roadway
Aldine Westfield FM 1960 N. Spring Construct center left turn lane
Aldine Westfield BW 8 FM 1960 \Widen to 4 lanes, divided
Aldine Westfield Jensen Tidwell Widen to 4 lanes, undivided
Aldine Westfield Tidwell Little York Widen to 4 lanes, divided
BW 8 At Hardy Toll Road Construct EB to NB Hardy Toll Road connector
Ella SH 249 West Road Construct 4 lane blvd.

Ella SH 249 Gulf Bank Construct 4 lane blvd.

Ella Gears Road S of Rankin Road Construct 4 lane blvd.

Ella Louetta Spring Cypress Construct 2 lane roadway
Ella Louetta FM 1960 Widen to 4 lane blvd.

Ella (Wheatley) Little York Gulf Bank Widen to 4 lanes, divided
Fulton E. Crosstimbers Parker Widen to 4 lanes, divided
Gears Road Veterans Memorial Ella Widen to 4 lanes, undivided
Gosling At Spring Creek Construct 2 lane bridge
Gosling FM 2920 Spring Stuebner Construct 2 lane roadway
Gosling FM 242 S of Research Forest |Widen to 4 lanes, undivided
Gosling Spring Creek Flintridge Construct 2 lane roadway
Gosling FM 2920 Kuykendahl Construct 2 lane roadway
Gosling SH 242 FM 1488 Construct 4 lanes, divided
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Project From To Description

Greens Road IH-45 N Imperial Valley Reconstruct to 2 lanes, 33' wide
Greens Road Old Greens Aldine Westfield Widen to 4 lane blvd.

Greens Road JFK Blvd. Aldine Westfield Widen to 4 lanes, divided
Greens Road JFK Blvd. Lee Road \Widen to 4 lanes, divided
Hardy Toll Road Loop 610 Houston CBD Construct toll road extension
Hardy Toll Road BW 8 IH-45 N \Widen to 6 lanes

Imperial Valley Rankin Road Airtex Blvd. Construct 4 lanes, undivided
Kuykendahl Spring Cypress FM 2920 Widen to 4 lanes w/CLT and LT lanes
Kuykendahl Lake Woodlands Drive|FM 1488 Construct 4 lanes, divided
Little York N. Shepherd Alabonson Widen to 4 lanes, undivided
Little York Airline Hardy Reconstruct to 2 lane roadway
Little York IH-45 N Airline \Widen to 6 lanes, divided

Mt. Houston IH-45 N Aldine Westfield Widen to 4 lanes, undivided
Northline Parker Canino Construct 4 lane roadway; sidewalks
Parker IH-45 N Airline \Widen to 4 lanes, divided
Parker W. Montgomery N. Shepherd Construct 4 lanes, divided
Rayford IH-45 N Richard \Widen to 6 lanes, divided
Research Forest FM 2978 Alden Bridge Widen to 4 lanes, divided
Research Forest Kuykendahl Cochrans Crossing |Construct 4 lanes, divided
Research Forest FM 2978 Branch Crossing Construct 2 lanes, divided
Research Forest IH-45 N Gosling Widen to 6 lanes, divided
Richey Road SH 249 IH-45 N Construct 4 lane roadway
Robinson IH-45 N Hardy Widen to 4 lanes, undivided
Sawdust Grogan's Mill IH-45 N Widen to 6 lanes, divided

SH 99 (Grand Parkway) [SH 249 IH-45 N Construct 4 lanes, divided

SH 99 (Grand Parkway) [IH-45 N Montgomery C/L Construct 4 lanes, divided
Spears Road \Veterans Memorial Spears-Gears Road |Widen to 4 lane blvd.

West Road Airline US 59 Construct 4 lanes, undivided
Woodlands Parkway Gosling Kuykendahl \Widen to 4 lanes, divided
Woodlands Parkway IH-45 N Gosling \Widen to 6 lanes, divided

Yale Tidwell Parker \Widen to 4 lanes, divided

Source: Houston-Galveston Area Council

Date: 3/2002

1.5.3: Air Quality Concerns

The Houston metropolitan area is a severe non-attainment area for ground-level ozone.
The 2022 MTP conformity analysis shows that the planned transportation system will
not degrade the air quality for the metropolitan area any further. Improvements to the
North-Hardy Corridor at a minimum must not degrade air quality and should strive to
improve mobile source emissions in the future. Providing alternatives to single
occupancy vehicle (SOV) travel is a key ingredient in reducing mobile source emissions.
Transportation investments that promote transit and ride sharing contribute favorably
towards cleaner air. Particular attention to the metropolitan air quality status must be an
integral component in evaluating transportation improvements in the North-Hardy
Corridor.
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1.5.4: Economic Development and Revitalization

Many of the subareas within the corridor are extremely interested in economic
development and revitalization for their neighborhoods and developments. These
visions have been or are being documented in the following:

Near Northside Economic Development Revitalization Plan
North-Hardy Yard development plans

Greenspoint development/redevelopment plans
Woodlands Town Center development plans

Bush Intercontinental Airport plans

The success of these development plans are tied to and dependent upon the level of
mobility the transportation system can deliver for the movement of both people and
goods. Access to high capacity transit and the availability of uncongested roadways are
integral to many of these subarea plans. As the North-Hardy Planning Studies proceed,
the desire for economic development throughout the corridor and its relationship to high
capacity transit must be respected.

1.6: Consistency with Local, State and Federal Planning Process
1.6.1: Agencies Involved in the North-Hardy Corridor Planning Process

The Federal Transit Administration (FTA), the Federal Highway Administration (FHWA),
METRO, TxDOT, and H-GAC are partnering to conduct the North-Hardy Planning
Studies. On January 9, 2002, a Notice of Intent (NOI) was published in the Federal
Register, Vol. 67, No. 6, and in local publications, announcing METRO’s and TxDOT'’s
intent to prepare Environmental Impact Statements (EISs). The publications
corresponded with the implementation of METRO's 2025 long-term plan to improve
transportation efficiency and effectiveness throughout the Houston region. Both the
plan and the environmental process direct that the process begin with a scoping effort in
order to solicit agency and public comment on transportation alignments and
alternatives.

The scoping effort was directed toward two groups. The general public was invited to
participate in a series of meetings describing the planning studies and was solicited to
provide public comment; and local, State, and Federal regulatory agencies were invited
to comment on issues of concern at a special agency scoping meeting at the H-GAC
offices. The goal of the scoping process was to distribute information on METRO’s and
TxDOT'’s efforts as well as to gather information about the public’'s transportation
concerns and preferences. Although the general public was invited to both types of
meetings, the agency scoping meeting was intended to be a formal opportunity for
regulatory agencies to respond to the idea of proposed transportation investments and
express issues of concern within certain corridors. Invitations were sent to 55 agencies.

The purpose of the meeting was to establish early coordination and opportunities for
agency input into the planning process. Agency representatives were given overviews
of previous scoping activities and the responses received. Details pertaining to each of
three METRO corridor studies were briefly presented. Agency representatives were
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then invited to comment on issues of special concern within each corridor. METRO
staff recorded the comments and separated them by issue and corridor for distribution
to each corridor's planning team. Agency comments were used along with other
transportation and environmental data and analysis collected during the planning
process to assist in the development of alternatives and ultimately with the decision-
making process.

The agency representatives invited to the scoping meeting responded
favorably towards the development of transit and highway investments in the North-
Hardy Corridor. Agency representatives stated that the following issues are of special
concern:

Air quality

Subsidence and drainage

Flooding

Hurricane evacuation routes

Long range demographics, with particular emphasis on the elderly population
Accessibility

Data collection and interpretation

A variety of commute patterns (e.g. suburb to suburb travel)

Historic resources

The agency scoping meeting was intended to provide the North-Hardy Planning Studies
partners with an overview of agency concerns related to the North-Hardy Corridor. Staff
will continue to coordinate with agency representatives as the study and subsequent
environmental process advance. In addition, an Interagency Steering Committee for the
North-Hardy Planning Studies will provide continuing agency coordination for this effort.

1.6.2: Role of the Planning Studies in the Project Development Process

FHWA and FTA along with the requirements of the National Environmental Policy Act
(NEPA) define the formal parameters under which major transportation investments
must be developed and analyzed. NEPA was enacted to protect, maintain, and
enhance the environment. As defined by NEPA, “environment” includes not only the
physical environment but also the man-made environment. The role of the North-Hardy
Planning Studies in the statutorily established project development process is presented
here.

The purpose of the planning studies is to formally study a variety of alternatives that
could address the mobility challenges identified within the North-Hardy travel corridor.
The North-Hardy Planning Studies are designed to identify a broad range of alternative
actions and investments, to analyze those alternatives, and to develop criteria by which
to evaluate the transportation investments. This process is designed to provide critical
information to the decision-making process concerning the future of the North-Hardy
Corridor.

A major transportation investment can be a significant improvement to the roadway
system or a substantial upgrade in transit facilities or services, or both. These major
transportation investments may include lower cost improvements such as pedestrian,
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bicycle, and intelligent transportation system (ITS) options. Planning studies evaluate
alternative transportation investments within the travel corridor and conclude with a
single alternative known as the “Locally Preferred Investment Strategy” (LPIS).

NEPA requires that an environmental document (EIS or Environmental Assessment
[EA]) be prepared for all proposed Federal actions (those involving the use of Federal
funds) that could significantly affect the environment. An EIS or EA must identify and
address all potential environmental impacts of a project. It is anticipated that Federal
funds will be sought to pay for a portion of any “build” alternative that is selected for
implementation.

The North-Hardy Corridor is being advanced in accordance with the project
development process through which Federal, State, and local officials plan and make
decisions regarding transportation capital investments. The development process
contains the following phases:

Corridor planning study (Alternatives Analysis)

Selection of Locally Preferred Investment Strategy
Designation of Minimum Operable Segment

Conceptual engineering/Draft Environmental Impact Statement
Preliminary engineering/Final Environmental Impact Statement
Final design

Construction

Operation

Throughout all phases of project development, aggressive public involvement is
required. In the first development phase, a wide range of alternatives is evaluated
based on planning, cost, community input and financial issues. At the conclusion of the
corridor planning studies public meetings will be held to take comments on the
recommended LPISs. TxDOT and METRO will select highway and transit LPISs
respectively in full consideration of public and agency input on the technical
recommendation. The LPISs will then be presented to the region’s Transportation Policy
Council for inclusion in the MTP. The LPISs will be evaluated in the Draft EISs (DEISS).
These projects would be further refined and mitigation measures finalized during the
preliminary engineering/Final EISs (FEISs) phase. Following receipt of environmental
clearance from FTA (for transit projects) and FHWA (for highway projects), and funding
commitments, the projects would be advanced to final design and construction.

The intent of the NEPA process is to ensure that all potential environmental impacts are
identified and investigated prior to the decision-making process. NEPA also requires
engaging the public in the environmental review process.

The study process is designed to integrate the active participation of the public with
detailed technical analysis of the proposed project corridor, its alternatives, and
potential issues. During the study process, a wide range of alternatives will be
evaluated based on planning factors, cost, and community input culminating in adoption
of a Locally Preferred Investment Strategies (LPISS).
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1.6.3: Documentation of Consistency with the Planning Process

As the North-Hardy Corridor Planning Studies progress, documentation of several key
milestones will demonstrate consistency with the transportation planning process.
These milestone documents include the Notice of Intent, the Scoping Information
Package, the Statement of Purpose and Need, the Scoping Results Report, the
Alternatives Analysis Report and Recommendation of LPISs, the DEIS, the FEIS, and
the Record of Decision. Each milestone is required to satisfy the prescribed
transportation planning process.

1.6.4. Relationship to Other On-going Studies

H-GAC, TxDOT, METRO, and other area transportation providers work closely together
to address the growing concern for future mobility. H-GAC is in the process of updating
the region’s 25-year MTP. H-GAC, TxDOT, and METRO are partners in conducting the
North-Hardy Planning Studies. The LPISs that emerge from these studies will be
incorporated into the region’s MTP.
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2.0: Alternatives Considered

2.1: “No Build” Transit Alternative

The No Build Alternative includes the Metropolitan Transit Authority (METRO) transit
services and facilities that were programmed to be in operation in FY 2007 and the
regional roadway/highway system that was programmed to be in place in 2022. The
definition of the No Build Alternative was discussed with the Federal Transit
Administration (FTA) during its development. A subsequent review concluded with a
verbal approval of the concept from the FTA (conference calls held with FTA staff in the
first quarter of 2002). It includes the implementation of the Downtown to Reliant Park
light rail service, starting in January 2004, but incorporates no other new high capacity
transit services. In addition to METRO service, the No Build Alternative includes bus
service into Houston provided by the Brazos Transit District (Woodlands Service) and
TREKEXPRESS (Fort Bend County/US 59 South). These services are listed in
Appendix A. Appendix B presents METRO’s transit capital facilities. Roadway
improvements included in the No Build Alternative, except for IH-45 North where future
improvements were removed to test multiple IH-45 highway options, are identified in the
Houston-Galveston Area Council (H-GAC) 2022 Metropolitan Transportation Plan
(Adopted February 25, 2000). As a result, all highway elements in the I-45 North and
Hardy Toll road corridors represent a FY 2007 level of investment.

The transit service and roadway improvements included in the No Build Alternative
respond to the substantial increase in the region’s population and employment (Exhibits
2.1 and 2.2). In twenty years, the Houston area will have two million more people and
add over one million new jobs.' In addition, the number of motor vehicles registered in
the eight-county region is expected to increase from 3.3 million in 1996 to 10.6 million in
2020.° The additional trips generated by the new residents and jobs and the three-fold
increase in motor vehicles will aggravate congestion on the regional roadway system
that will need to be mitigated by multiple types of transportation projects.

Accommodating this growth will require a team effort, with all transportation agencies
aggressively making improvements. METRO intends to accommodate the increased
demand for transit by initiating new bus routes, bus route enhancements, constructing
new transit facilities, and implementing a network of Advanced High Capacity Transit. In
addition, TxDOT and the Harris County Toll Road Authority (HCTRA) plan to increase
regional freeway and tollway lane miles by 35 percent over the next 20 years.

2.1.1: Existing METRO Service and Programmed Improvements

METRO'’s service area encompasses 1,285 square miles comprising most of Harris
County and small portions of Fort Bend, Waller, and Montgomery Counties (Exhibit 2.3).

! Houston-Galveston Area Council, Transportation Department, January 2003.
22022 Metropolitan Transportation Plan, Houston-Galveston Area Council, February 25, 2000, Section 7.3,
Regional Roadway System, pg. 59. This projected growth assumes an average annual increase of nine percent.

2-1



METRO provides approximately 6,700 route miles of service using over 1,450 buses on
fixed-routes and special events service (such as sporting and community event
shuttles). METRO operates bus service seven days a week, with weekday service
operating from 3:47am (first bus in revenue service) to 2:27am (last bus in revenue
service), weekdays. The span of service is less on weekends. As part of the fixed route
system, METRO operates 36 commuter routes (express and park-and-ride) that serve
the Central Business District (CBD) and other major, regional employment centers,
primarily weekdays, during peak periods. METRO'’s fixed route services are listed by
route, by type of service, and by peak/off-peak service frequencies in Appendix A. In
addition, METRO offers paratransit services for the senior and disabled communities
utilizing 118 vans and 124 sedans. METRO, in conjunction with TxDOT, has funded and
constructed over 100 miles of High Occupancy Vehicle (HOV) lanes on six freeways
that METRO uses for many of its commuter routes.?

® HOV lanes operate between 5:00am and 11:00am and between 2:00pm and 8:00pm weekdays. The HOV lanes on
the Katy Freeway are operational on Saturday and Sunday as well.
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Exhibit 2.1: Regional Population Growth (1970 — 2030)
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Exhibit 2.2: Regional Employment Growth (1970 — 2030)
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Exhibit 2.3;: METRO Service Area

L—— Unincorporated Harris County

1 City of Houston

e Multicities
——1 Outside METRO Service Area

Source: METRO Transit System Analysis, 03/18/03
Base Map, METRO GIS & Cartography
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In FY2002, METRO carried over 97 million annual boardings on all fixed route and
special bus services. In addition, over 20 million person trips in carpools and vanpools
on METRO’s HOV lanes contributed to systemwide annual boardings.*

In January 2004, METRO will begin operating the Downtown to Reliant Park light rail
line with 16 stations, including one new Park & Ride lot, two transit centers and a new
light rail maintenance and storage facility (Exhibit 2.4). Light rail service will operate
seven days per week, with weekday service operating from 4:30am and 12:38am. The
span of service will be somewhat reduced on weekends. During peak periods, light rail
is proposed to operate at six-minute intervals. In addition, METRO plans to provide a
shuttle between Smith Lands Station and Hermann Park/Rice Station offering three-
minute peak headways to the Texas Medical Center. During midday, light rail service
will operate at six-minute intervals, increasing to 12 and 18 minutes during evenings
and weekends, respectively.

Concurrent with the operation of light rail, METRO has programmed bus service
improvements that include route alignment and service frequency modifications. All of
these improvements are included in the No Build Alternative for this study. The No Build
bus routes are presented in Exhibit 2.5. Overall, the service improvements will change
the existing system as indicated in Exhibit 2.6.

* METRO Office of Management & Budget Department, January 27, 2003.
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Exhibit 2.4: Downtown to Reliant Park

Source: METRO Marketing & Communications 2003
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Exhibit 2.5: No Build Transit Route Network

————= Unincorporated Harris County

——— City of Houston

e Multicities
———— Outside METRO Service Area
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Additional No Build Routes

Source: METRO Transit System Analysis, 03/20/03
Base Map, METRO GIS & Cartography
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Exhibit 2.6: Summary of No Build METRO Service Characteristics

28 Park & Ride

Element 2003 2025 No Build (estimate)
Fixed Routes by Service 74 Local 84 Local
Type* 8 Express 10 Express

37 Park & Ride

Bus Fleet Size

1,457 (including spares)

1,600 (including spares)

Annual Revenue Miles
of Bus Service**

56.22 million

87.21 million

Annual Revenue Hours

3.82 million

4.63 million

of Bus Service**
Light Rail Fleet Size - 18
Annual Revenue Miles
. ; . - 836,290
of Light Rail Service
Annual Revenue Hours
. . . - 65,346
of Light Rail Service
*Does not include employee shuttles and transit services operated by other entities. Does not count route
branches as separate routes. All numbers are based on Year-to-Date figures as of January 2003. No
growth was assumed for 2007.
**The 2025 estimates do not assume an increase in Special Bus Services from the 2003 levels and are
annualized based on 300 operational days per year.
Source: METRO Scheduling Department, METRO Rail Operations Department, and METRO Capital
Planning Department; December 2002; METRO Office of Management & Budget; January 2003.

As a result of No Build service improvements, METRO'’s total annual transit boardings
are expected to increase from 97 million in 2003 to approximately 160 million by 2025.

2.1.2: Existing METRO Capital Facilities and Programmed Improvements

METRO has constructed transit facilities, such as transit centers, Park & Ride lots, and
storage and maintenance facilities, to support its current operations. In addition,
METRO currently operates 107.4 lane miles of HOV that commuter routes and
carpools/vanpools use.

To accommodate the increase in service levels assumed to occur by 2025, METRO will
expand or increase the number of transit facilities as indicated in Exhibit 2.7. Exhibit 2.8
identifies existing and programmed locations for METRO’s Park & Ride lots and transit
centers that are included in the No Build Alternative. Similarly, Exhibit 2.9 and 2.10
indicate METRO’s HOV system and the locations for METRO’s maintenance and
storage facility sites that are in the No Build Alternative, respectively. The site for
METRO'’s planned sixth bus maintenance and storage facility has yet to be determined.
A complete list of METRO'’s transit capital facilities that are included in the No Build
Alternative is presented in Appendix B.



Exhibit 2.7: No Build METRO Capital Facilities

Transit Facility 2003 2025 No Build
Bus Park & Ride Lots 25 29
Bus-only Transit Centers 15 19
HOV Lanes Used By METRO (Centerline 97.7 miles* 187 miles**
Miles
Light Rail Park & Ride Lots 0 1
Light Rail-Bus Transit Centers 0 2
Bus and Light Rail Storage and Maintenance | 5 bus facilities 6 bus facilities
Facilities 1 light rail facility
Other METRO Storage and Maintenance 1 non-revenue 1 non-revenue
Facilities vehicle facility vehicle facility

1 central 1 central supply
supply

Source: METRO Service Planning, December 17, 2002; 2025 No Build Transit Facilities, METRO Capital
Planning.

*Source: METRO Planning, Engineering & Construction, HOV Lane Program Status Report, 04/09/03.
*Generated from Houston METRO EMME/2 Travel Demand Model for No Build Scenario January 2003

2.1.3: Highway and Roadway Improvements

The regional highway and roadway system is comprised of interstate and other federal
highways, state highways, county roads, toll roads, and arterial roadways in the eight-
county metropolitan area. In 2000, the regional roadway system totaled over 20,000
lane miles of major highways and roads. In addition, the regional highway network
incorporates a system of freeway HOV lanes, most of which have been constructed and
are used by METRO.

The Level of Mobility (LOM) or the degree of congestion measure for roadways within
the Houston-Galveston Transportation Management Area (TMA) is similar to the
standard engineering Level of Service (LOS) criteria which ranges from LOS-A
representing free-flow operating conditions to LOS-F representing gridlock. The LOM
measure incorporates an evaluation capacity, which is usually higher than the design
capacity to account for higher than average traffic volumes. H-GAC’s Transportation
Department has developed criteria for determining the levels of mobility as shown in
Exhibit 2.11.
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Exhibit 2.8: No Build METRO Transit Center and Park & Ride

Facility Sites

L1 Unincorporated Harris County
——— City of Houston

mmmmmm Multicities

L— 1 Qutside METRO Service Area

A Transit Centers

I:I Park & Ride Lots

Source: METRO Transit System Analysis, 03/21/03
Base Map, METRO GIS & Cartography
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Exhibit 2.9: No Build METRO Service Area
HOV System

L——1 Unincorporated Harris County

1 City of Houston

s Multicities
——1 Outside METRO Service Area

Source: METRO Transit System Analysis, 03/20/03
Base Map, METRO GIS & Cartography



Exhibit 2.10: No Build METRO Maintenance and
Storage Facility Sites

L——1 Unincorporated Harris County

1 City of Houston

s Multicities

—— Outside METRO Service Area
‘ METRO Facilities

Source: METRO Transit System Analysis, 03/20/03
Base Map, METRO GIS & Cartography BOF #6 Location not determined as of 1-2004. Presently located in area forecasting need



Exhibit 2.11: Criteria for Levels of Mobility

Level of Mobility V/C Ratio*
Tolerable V/C less than 0.85
Moderate V/C between 0.85 and 1.00
Serious V/C between 1.00 and 1.25
Severe V/C greater than 1.25

*The VIC ratio is the measure of roadway volume divided by roadway capacity. The dividend indicates
the level of congestion. The closer the ratio is to 1.0, the more congested the roadway. At 1.0 or above,
traffic is operating in stop-and-go conditions.

Source: H-GAC Transportation Department, 2/19/2003.

The following graphs (Exhibit 2.12) illustrate the daily and peak period LOM summaries by
category for the current and future systems. The comparison is made between the Level of
Mobility for 2000 and for 2022, with and without planned Metropolitan Transportation Plan
(MTP) projects. The graphs show mobility levels deteriorating unless planned transportation
improvements are implemented. (More detailed information pertaining to regional traffic
congestion is presented in Appendix C.)

The planned roadway improvements include expansion of the regional roadway and HOV
system. As indicated in Exhibit 2.13, between 2000 and 2022, freeway lane miles will increase
by 1,269 miles, but centerline miles (construction of new freeway segments) will increase by
only 122 miles. The smaller growth in centerline miles is indicative of more freeway widening
projects than construction of new freeways. The regional HOV system is also benefiting from
the freeway widening projects. METRO will be operating 112 miles of HOV lanes in 2007, up
from 89 miles available in 2000. The 2022 MTP, which includes 8 counties, envisions this
expansion of the HOV system to continue over the next twenty years which will include diamond
lanes and managed lanes. According to the 2022 MTP, the region will have 187 centerline miles
of HOV completed by 2022, much of it in two-way operation (indicated by 316 lane miles in
Exhibit 2.13). Some of these proposed two-way HOV lanes were placeholder projects in
METRO's 2022 long-range plan.

In addition, the arterial street system will undergo extensive improvements. Inside
Beltway 8, where the road network is well established, the roadway improvements will
focus on widening projects and projects to close the gaps in the existing roadway
network. Outside Beltway 8, several new thoroughfares have been identified to
accommodate growth primarily in the northern and western sections of Harris County.
In addition, TXDOT is planning to improve access to/from the regional freeway network.
Supplementing the regional roadway network are toll roads and new toll lanes being
constructed by the Harris County Toll Road Authority (HCTRA). Currently, HCTRA
operates 87 centerline miles of toll roads and is constructing or planning to construct
approximately 139 centerline miles of toll facilities, as indicated in Appendix D. The
regional roadway improvements planned through 2022 are presented in Exhibit 2.14.
Roadway improvements included in the No Build Alternative are identified in the
Houston-Galveston Area Council (H-GAC) Metropolitan Transportation Plan (Adopted
February 25, 2000).
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Exhibit 2.12: Level of Mobility

Daily Level of Mobility: 2000 and 2022
Without MTP Highway Projects
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Exhibit 2.13: No Build Regional Roadway Improvements through 2022

Roadway Facility 2002 2022
Centerline | Lane Miles | Centerline Lane
Miles Miles Miles
Freeway 510 3,199 714 4,591
Tollway 87 443 139 744
Principal Arterial 1,149 4,485 1,371 5,873
Other Arterial 3,018 8,903 3,219 10,824
Collector 1,502 3,227 1,577 3,791
HOV Lanes 89* 90** 187 316

* Miles of HOV facilities

** Miles of HOV lanes, counting each lane separately, even if an HOV lane parallels another on the same
roadway segment

Source: H-GAC 2022 Metropolitan Transportation Plan, 2000; H-GAC, 2/17/2003. (Includes 8 county
region)

Within the Houston-Galveston region, combined bicycle and pedestrian trips account for
approximately 2.6 percent of total work trips. There is a potential for bicycle and
pedestrian travel to increase with adequate infrastructure. Currently there are
approximately 160 miles of bicycle and pedestrian facilities not including sidewalks), a
significant amount found in “master planned communities.” Existing plans call for
construction of 391 miles of on- and off-road facilities. Once completed, this would
provide over 500 miles of bicycle and pedestrian facilities (not including sidewalks)
interlinked in a comprehensive, cohesive network. The Regional Bicycle and
Pedestrian Plan identifies ways to implement and expand the planned 500+ mile
network.
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Exhibit 2.14: No Build Regional Roadway
Improvements through 2022

Source: HGAC Transportation Department, 2003
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2.2: Major Investment Build Alternatives

The Build Alternatives are AHCT and major highway improvements within the North-
Hardy Corridor. These transportation improvements are distinguished from the No Build
Alternative in terms of scope and capital requirements. The Build Alternatives are larger
projects and more capital intensive than the No Build Alternative. This section of the
Alternatives Analysis Report focuses on potential Build Alternatives.

2.2.1: Transit Technologies

Exhibit 2.15 illustrates the type of transit technologies that are being considered for
application in the North-Hardy Corridor. Exhibit 2.15 also provides a short description
as well as the operating characteristics of each potential technology.

2.2.2: Transit and Highway Alternatives — North of Buffalo Bayou

A number of alignments and transit technologies were studied as AHCT candidates
within the North-Hardy Corridor. In addition, a number of highway and arterial
improvements were studied. To facilitate public outreach in this 30-mile corridor, the
study area was divided into manageable geographic segments. (See Exhibit 2.16.)
Proceeding north from Buffalo Bayou, transit and highway alternatives were developed
for the Northside Village Area and the Northline/Northside within the inner corridor;
Geenspoint Area, Bush Intercontinental Airport, and the North Harris County within the
mid corridor; and South Montgomery County Area within the outer corridor.

A comprehensive description of both the transit and highway initial alternatives is
presented in Exhibit 2.17. Exhibits 2.18 through 2.22 graphically portray all of the transit
and highway initial alternatives.

All Light Rail Transit (LRT) alternatives start at the University of Houston Station which is
the northern terminus of the light rail line currently under construction in order to provide
direct access to Houston’s Central Business District (CBD). The starting point for Bus
Rapid Transit (BRT) alternatives would be Downtown Houston. The northern terminus
for both LRT and BRT alternatives would be in the vicinity of SH 242. All of the LRT and
BRT alignments would interconnect directly with branch lines extending from the
Kuykendahl Park & Ride to Bush Intercontinental Airport, thus providing through
services between Downtown Houston and the Kuykendahl Park & Ride and Bush
Intercontinental Airport. Consideration was also given to the possible application of
People Mover technology between the Kuykendahl Park & Ride and Bush
Intercontinental Airport. Note that all line extensions into Bush Intercontinental Airport
would be directly to the airport terminals to facilitate passenger access.
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Exhibit 2.15: Transit Technologies Being Considered

Light Rail Transit (LRT)

An intermediate-to-high capacity transit mode operating on steel tracks, LRT can operate on city streets, medians, or on dedicated
rights-of-way such as railroad alignments, elevated structures, or tunnels. Light rail vehicles (LRVs) are typically electrically powered
from joverhead wires, and can operate at speeds up to 66 mph in dedicated right-of-way. LRT typically provides frequent service with
trains every 5 to 15 minutes during peak periods. Stations include platforms, shelters, and other amenities and are spaced as needed —
from 1,500 feet to several miles. Light rail cannot operate simultaneously with freight trains on the same track.

Commuter Rail (CR)

ion of travel (especially for a single lane, reversible HOV facility). Two-directional HOV facilities are
igh traffic volumes in both directions. Stations are constructed in combination with major park-&-ride

ypically associated with state-of-the-art buses, transit priority measures, and appealing stations with amenities similar to light rail.
In addition to the improved speed and reliability of an exclusive facility, BRT offers the flexibility to operate in an on-street environment
similar to traditional bus service to provide greater service coverage at either end of the service.

People Mover
The people mover transit mpde includes automated guideway transit (AGT) and monorail systems most typically used as circulators and

shuttles within, or connecting major activity centers such as airports. The capacity and speed of these systems is lower than other rail
systems (40 mph maximum|speed) and they require an exclusive, fully separated guideway consisting of elevated structures or tunnels.
In most cases these systems are fully automated and can, therefore, provide a very frequent service. They are electrically powered and
typically have stations spaced at 1,500 feet or more.

®

’ Texas Department of Transportation
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Exhibit 2.16: Geographic Segments
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Exhibit 2.17: Description of Initial Alternatives

NORTHSIDE VILLAGE AREA

Alignment Limits Description
The LRT or BRT would proceed north from the present terminus of the LRT line at the
Downtown U of H station along North Main to Airline Drive, then north to the
intersection of IH-45 and Airline Drive (just north of Crosstimbers Street).
Assumed Characteristics
Arterial:
Location in alignment: Center of the street; at-grade
Stop Frequency: % mile — ¥ mile
From “existing” LRT to Maximum Speed: Speed limit of adjacent auto lanes up to 35 mph
N. Main/Airline IH-45/Airline
Intersection Expanded Arterial:
Location in alignment: Center of the street; at-grade
Stop Frequency: Y2 mile — 1 mile
Maximum Speed: Speed limit of adjacent auto lanes up to 45 mph
Aerial:
Location in alignment: Center of the street; elevated
Stop Frequency: 1 mile — 1 %2 mile
Maximum Speed: 66 mph
The LRT or BRT would proceed north from the present terminus of the LRT line at the
Downtown U of H station along North Main to IH-45. After transitioning into the median
of IH-45 or onto an aerial structure adjacent to IH-45, the LRT or BRT would proceed
north to the intersection of IH-45 and Airline Drive main lanes (just north of
Crosstimbers Street).
- Assumed Characteristics
. From “e_X|_st|ng” LRT to Arterial Portion:
N. Main/IH-45 IH-45/A|r_I|ne Location in alignment: Center of the street; at-grade
Intersection Stop Frequency: Y5 mile — ¥ mile
Maximum Speed: Speed limit of adjacent auto lanes

Expanded Arterial:

Location in alignment: Center of the street; at-grade
Stop Frequency: Y mile — 1 mile
Maximum Speed: Speed limit of adjacent auto lanes up to 45 mph
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Aerial:

Location in alignment: Center of the street; elevated

Stop Frequency: 1 mile — 1 %2 mile

Maximum Speed: 66 mph

Freeway Portion:

Location in alignment: In the median of the IH-45 or between
main lanes & frontage roads; elevated

Stop Frequency: 1mile —2 miles

Maximum Speed: 66 mph

N. Main/Irvington

From “existing” LRT to
Hardy

The LRT or BRT would proceed north from the current terminus of the LRT line at the
Downtown U of H station along North Main. After transitioning east along White Oak
Bayou, Quitman, Hogan or Boundary Streets (or a combination of these streets) to
Fulton and Irvington Streets, the LRT or BRT would proceed north on Irvington to the
intersection of Irvington and the Hardy Toll Road.

Assumed Characteristics
Arterial Portions

Location in alignment: Center of the street; at-grade
Stop Frequency: Y5 mile — ¥ mile
Maximum Speed: Speed limit of adjacent auto lanes

Separate Right of Way

Location in alignment: New alignment; at-grade
Stop Frequency: Y% mile - ¥ mile
Maximum Speed: 35 mph

N. Main/Hardy
Yard/Hardy

From “existing” LRT to
Irvington intersection

The LRT would proceed north from the current terminus of the LRT line at the
downtown U of H station along North Main to a new LRT terminal station at the
intersection of North Main and the Hardy Street Yard. Passengers would transfer to
and from commuter rail at the new station. The Commuter Rail would proceed from the
Hardy Street Yard east and then north along a new track adjacent to one of the several
existing freight lines to the intersection of Irvington and the Hardy Toll Road.

Assumed Characteristics
Arterial Portion for

LRT/BRT:
Location in alignment: Center of Main Street; at-grade

between U of H and the Hardy Street Yard
Stop Frequency: Y mile - ¥ mile
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Maximum Speed: speed limit of adjacent auto lanes
Commuter Rail:

Location in alignment: Varies as necessary in rail right of way
Stop Frequency: 2 miles — 3 miles
Maximum Speed: Same as freight trains

IH-45

IH-10 to Patton

The freeway would be brought up to current design standards. Although the scope of
work will vary by segment, this will generally require the following:
o rehabilitation of the existing pavement
widening of the main lanes to 12’
adding shoulders where they do not exist
increasing shoulder widths to 10’ where they do exist
adding space between the main lanes and frontage roads and/or braiding ramps
adding space between the frontage roads and property lines

In addition to bringing the freeway to standards, one 12’ lane would be added to the
main lanes in each direction. The shoulders, frontage roads and ramps would be
adjusted accordingly.

In addition to bringing the freeway to standards, two 12’ lanes would be added to the
main lanes in each direction. The shoulders, frontage roads and ramps would be
adjusted accordingly. Due to the magnitude of the changes in this, it is logical that the
HOV lane would be brought up to standards as well.

In addition to bringing the freeway to standards, one 12’ lane would be added to the
main lanes in each direction. The shoulders, frontage roads and ramps would be
adjusted accordingly. This additional lane would be used as a toll facility, with discounts
for HOVs. The toll pricing structure would be adjusted as necessary to maintain a Level
of Service C during peak periods.

The HOV lane would be increased by 9.5’ to provide sufficient width to permit vehicles
to pass a stalled vehicle. The main lanes, shoulders, etc. would be adjusted
accordingly.

The HOV lane would be increased by 27’ to provide sufficient width to permit two-way
operation. The HOV facility would consist of two 12’ HOV lanes plus shoulders. The
main lanes, shoulders, etc. would be adjusted accordingly. The existing HOV access
ramps would be modified as needed.
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IH-45

Patton to Airline

The freeway would be brought up to current design standards. Although the scope of
work will vary by segment, this will generally require the following:
¢ rehabilitation of the existing pavement
widening of the main lanes to 12’
adding shoulders where they do not exist
increasing shoulder widths to 10’ where they do exist
adding space between the main lanes and frontage roads and/or braiding ramps
e adding space between the frontage roads and property lines

In addition to bringing the freeway to standards, two 12’ lanes would be added to the
main lanes in each direction. The shoulders, frontage roads and ramps would be
adjusted accordingly.

In addition to bringing the freeway to standards, one 12’ lane would be added to the
main lanes in each direction. The shoulders, frontage roads and ramps would be
adjusted accordingly. This additional lane would be used as a toll facility, with discounts
for HOVs. The toll pricing structure would be adjusted as necessary to maintain a Level
of Service C during peak periods.

The HOV lane would be increased by 1’ to bring this facility up to full HOV standards.
The main lanes, shoulders, etc. would be adjusted accordingly.

The HOV lane would be increased by 18.5’ to provide sufficient width to permit two-way
operation. The HOV facility would consist of two 12’ HOV lanes plus shoulders. The
main lanes, shoulders, etc. would be adjusted accordingly. The existing HOV access
ramps would be modified as needed.

Fulton/San Jacinto

Connect these streets
across Railroad & IH-10

Fulton and San Jacinto would be connected by constructing an arterial roadway
through the Hardy Rail Yard and under IH-10. A grade separation of the remaining
railroad tracks in the proposed Hardy Yard re-development would be required.

2-26




NORTHLINE/NORTHSIDE AREA & GREENSPOINT AREA

Alignment Limits Description
Shepherd IH-610 to IN-45 Arterial Upgrade.
IH-45/1H-610 Interchange Interchange Improvement.
The LRT or BRT would proceed north from the intersection of Airline Drive and IH-45
along Airline Drive to Greenspoint, then along Greens Road and/or Greens Bayou to
the Kuykendahl Park & Ride.
Assumed Characteristics
Arterial Portion:
Location in alignment: Center of the street; at-grade
Stop Frequency: Y% mile — % mile
Maximum Speed: Speed limit of adjacent auto lanes up to 35
Airline IH-45 to Greenspoint & mph
Kuykendabhl Expanded Arterial:
Location in alignment: Center of the street; at-grade
Stop Frequency: ¥ mile — 1 mile
Maximum Speed: Speed limit of adjacent auto lanes up to 45
mph
Aerial:
Location in alignment: Center of the street; elevated
Stop Frequency: 1 mile — 1 % mile
Maximum Speed: 66 mph
The LRT or BRT would proceed north in the median of IH-45 or on an aerial structure
adjacent to IH-45 main lanes from the intersection of IH-45 and Airline Drive to
Greenspoint and the Kuykendahl Park & Ride.
I4-45 Airline to Greenspoint Assumed Characteristics

and Kuykendahl

Location in alignment:

Stop Frequency:
Maximum Speed:

In the median of the IH-45 or between main
lanes of IH-45 & frontage roads; elevated
1 mile — 2 miles

66 mph
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IH-45

Airline to Greenspoint
and Kuykendahl

The freeway would be brought up to current design standards. Although the scope of
work will vary by segment, this will generally require the following:
¢ rehabilitation of the existing pavement
widening of the main lanes to 12’
adding shoulders where they do not exist
increasing shoulder widths to 10’ where they do exist
adding space between the main lanes and frontage roads and/or braiding ramps
adding space between the frontage roads and property lines

In addition to bringing the freeway to standards, one 12’ lane would be added to the
main lanes in each direction. The shoulders, frontage roads and ramps would be
adjusted accordingly.

In addition to bringing the freeway to standards, two 12’ lanes would be added to the
main lanes in each direction. The shoulders, frontage roads and ramps would be
adjusted accordingly.

In addition to bringing the freeway to standards, one 12’ lane would be added to the
main lanes in each direction. The shoulders, frontage roads and ramps would be
adjusted accordingly. This additional lane would be used as a toll facility, with discounts
for HOVs. The toll pricing structure would be adjusted as necessary to maintain a Level
of Service C during peak periods.

The HOV lane would be increased by 1’ to bring this facility up to full HOV standards.
The main lanes, shoulders, etc. would be adjusted accordingly.

The HOV lane would be increased by 27’ to provide sufficient width to permit two-way
operation. The HOV facility would consist of two 12’ HOV lanes plus’ shoulders. The
main lanes, shoulders, etc. would be adjusted accordingly. The existing HOV access
ramps would be modified as needed.

IH-45

Shepherd to
Greenspoint

The HOV lane would be increased by 1’ to bring this facility up to full HOV standards.
The main lanes, shoulders, etc. would be adjusted accordingly.

The HOV lane would be increased by 27’ to provide sufficient width to permit two-way
operation. The HOV facility would consist of two 12’ HOV lanes and two 8’ shoulders.
The main lanes, shoulders, etc. would be adjusted accordingly.
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Hardy

Irvington to Greens
Road/Greens Bayou

The LRT or BRT would proceed north from the intersection of Irvington and the Hardy
Toll Road along the Hardy Toll Road alignment to vicinity of the Greens Road or Greens
Bayou.

Assumed Characteristics

Location in alignment: Varies; Reliant Energy and/or UPRR ROW
Stop Frequency: 2 miles — 3 miles
Maximum Speed: 66 mph

Greens Bayou

Kuykendahl to
Greenspoint to IAH

The LRT, BRT, or Peoplemover would proceed east from the Kuykendahl Park & Ride
along Greens Bayou to just east of JFK Boulevard on Greens Road.

Assumed Characteristics
Separate Right of Way:

Location in alignment: New alignment; at-grade

Stop Frequency: % mile - % mile

Maximum Speed: 35 mph

Peoplemover; aerial

BRT/LRT:

Location in alignment: Center or edge of street, or new alignment;
elevated

Stop Frequency: 1 mile - 2 miles

Maximum Speed: 45 mph- Peoplemover

66 mph- Aerial BRT/LRT
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Greens Road

Kuykendahl to
Greenspoint to IAH

The LRT, BRT, or Peoplemover would proceed east from the Kuykendahl Park & Ride
along Greens Road to just east of JFK Boulevard on Greens Road.

Assumed Characteristics
Arterial Portions:
Location in alignment:
Stop Frequency:
Maximum Speed:

Peoplemover; aerial
BRT/LRT:
Location in alignment:

Stop Frequency:
Maximum Speed:

Center of the street; at-grade
% mile - ¥ mile
Speed limit of adjacent auto lanes

Center or edge of street, or new alignment;
elevated

1 mile - 2 miles

45 mph- Peoplemover

66 mph- Aerial BRT or LRT

N. HARRIS COUNTY & S. MONTGOMERY COUNTY

Alignment Limits Description
The LRT or BRT would proceed north from the Kuykendahl Park & Ride along
Kuykendahl and Gosling Road, then east along the Woodlands Parkway and north
along IH-45 to State Highway 242.
Assumed Characteristics:
Arterial Portion:
Kuykendahl, Gosling, IH-45 to The Location in alignment: Center of the street; at-grade

Woodlands Parkway &
IH-45

Woodlands Town
Center to SH-242

Stop Frequency:
Maximum Speed:

Freeway Portion:
Location in alignment

Stop Frequency:
Maximum Speed:

1 mile- 2 miles
Speed limit of adjacent auto lanes

Between main lanes of IH-45 & frontage roads or in the
median of IH-45; elevated

1 mile- 2miles

66 mph
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The LRT or BRT would proceed north along IH-45 from the Kuykendahl Park & Ride to
the intersection of State Highway 242 and IH-45.

Assumed Characteristics

I4-45 Greenspoint to SH-242 Location in alignment: Betc\)/\r/een main lanes of IH-45 & frontage roads
Stop Frequency: in the median of IH-45; elevated
Maximum Speed: 2 miles - 3 miles
66 mph
The LRT or BRT would proceed north along the Hardy Toll Road alignment from the
vicinity of Greens Road and Greens Bayou to State Highway 242.
Hardy greens Rgadlz(irzeens Assumed Characteristics
ayou to ) Location in alignment: Varies; UPRR ROW
Stop Frequency: 2 miles — 3 miles
Maximum Speed: 66 mph
The Commuter Rail would proceed north along the UPRR alignment from the vicinity of
Greens Road and Greens Bayou to State Highway 242.
Hardy Greenspoint to SH-242 | Assumed Characteristics
Location in alignment: Varies as necessary in rail right of way
Stop Frequency: 2 miles — 3 miles
Maximum Speed: 60 mph
IH-45 Greenspoint to SH 242 | The HOV lane would be increased by one foot to bring this facility up to full HOV

standards. The main lanes, shoulders, etc. would be adjusted accordingly. Portions
currently proposed as non-separated HOV lanes would be converted into a 1-way
separated HOV.

The HOV lane would be increased by 27feet to provide sufficient width to permit two-
way operation. The HOV facility would consist of two 12" HOV lanes plus shoulders.
The main lanes, shoulders, etc. would be adjusted accordingly. The existing HOV
access ramps would be modified as needed.
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SOUTH OF BUFFALO BAYOU

Alignment Limits Description
IH-45 Ramps into and out of Improve interchanges
Downtown
IH-45 IH-45/US 59 Improve interchange
Interchange
The freeway would be brought up to current design standards. Although the scope of
work will vary by segment, this will generally require the following:
¢ rehabilitation of the existing pavement
e widening of the main lanes to 12’
¢ adding shoulders where they do not exist
e increasing shoulder widths to 10’ where they do exist
e adding space between the main lanes and frontage roads and/or braiding ramps
e adding space between the frontage roads and property lines
In addition to bringing the freeway to standards, one 12’ lane would be added to the
IH-45 US 59 to IH-10 main lanes in each direction. The shoulders, frontage roads and ramps would be

adjusted accordingly.

In addition to bringing the freeway to standards, one 12’ managed lane would be added
to the main lanes in each direction. The shoulders, frontage roads and ramps would be
adjusted accordingly.

In addition to bringing the freeway to standards, moveable barriers would be added to
take advantage of off peak capacity. The shoulders, frontage roads and ramps would
be adjusted accordingly.

Bagby and Brazos

Spur 527 to IH-45

Upgrade arterials
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Exhibit 2.18: Initial Alternatives (Transit) — Inner Corridor
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Exhibit 2.19: Initial Alternatives (Highway) — Inner

~ _

2-34



Exhibit 2.20: Initial Alternatives (All) — Mid Corridor
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Exhibit 2.21: Initial Alternatives (All) — Outer Corridor
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Exhibit 2.22: Initial Alternatives (Highway) — South of Bayou
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Pertinent attributes such as estimated travel times and capital cost ranges were
determined for each segment. The suitability of various technologies and alignments in
each segment was analyzed in conjunction with community input in order to determine
the most viable options.

Segments were then combined and optimized into continuous north-south transit
alignments through the North-Hardy Corridor. Each north-south transit alignment has
an east-west branch or cross-line in the vicinity of Greens Road or Beltway 8 that would
connect Kuykendahl Park and Ride on the west and Bush Intercontinental Airport on the
east.

In addition, the highway alternatives considered north of Buffalo Bayou consist of
varying degrees of improvement to the freeway cross-section. The highway alternatives
also include upgrades to various arterials serving the corridor. The first alternative
involves bringing IH-45 to current design standards, as well as improvements to the IH-
45/IH-610 and IH-45/IH-10 interchanges. Specifically, this alternative would provide for
12-foot lanes and both inside and outside shoulders. The second alternative builds on
the first alternative and adds one general purpose main lane in each direction. The third
alternative builds even further on the first and second by adding two general purpose
main lanes in each direction. The fourth highway alternative brings the freeway to
current design standards and adds managed lanes (toll lanes with discounts for HOV
traffic). The fifth highway alternative focuses on the existing one-way reversible HOV
lane by bringing it up to current design standards. The sixth highway alternative builds
on the fifth alternative and converts the HOV lane to a two-way facility.

2.2.3: Highway Alternatives — South of Buffalo Bayou

The highway alternatives considered South of Buffalo Bayou consist of significant
improvements to critical interchanges in addition to upgraded freeway design standards
and added capacity. The first alternative addresses improving and simplifying the on
and off ramps to Downtown. The second alternative involves reconfiguring the 1H-45
and US 59 interchange.

Alternatives for the section of IH-45 between IH-10 and US 59 are again degrees of
improvement to the freeway cross-section. Thus, the third alternative South of Buffalo
Bayou involves bringing the freeway up to current design standards. The fourth
alternative adds one general purpose main lane in each direction. The fifth alternative
adds managed lanes and the sixth investigates the use of a moveable barrier to
increase peak direction capacity.

2.2.4: Integration of Transit and Highway Alternatives

It is imperative that transit and highway alternatives be integrated to provide a
comprehensive and coordinated transportation system. To achieve this end, all
alternatives were analyzed to determine the optimum mix of highway and transit
improvements to serve the North-Hardy Corridor. The proper mix of recommended
highway and transit improvements for the North-Hardy Corridor were determined during
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the next phase of the study as the short list of alternatives was further evaluated and
analyzed.

2.3:. Screening the Long List of Alternatives
2.3.1: Evaluation Measures

In order to properly assess the suitability of various alternatives, it was necessary to
establish a set of evaluation criteria. These criteria provide a common basis of
comparison for all of the alternatives considered. The evaluation criteria used to screen
the initial set of alternatives for the North-Hardy Corridor were as follows:

Economic Development Potential
Community Support

Capital Cost

Regional Perspective
Environmental Impacts
Community Impacts

Mobility Impacts

Ease of Implementation

2.3.2: Initial Screening Methodology

The methodology and approach for screening the initial alternatives is a blend of
technical evaluation and public review and input. This evaluation plan defines the
evaluation criteria and measurement tools to be utilized to screen and evaluate the
alternatives. The emphasis of this evaluation plan is on the screening of the initial
alternatives and focuses on qualitative criteria at this conceptual level. The evaluation
procedures include impacts and influences on transportation systems, mobility, and
travel patterns and impacts to and compatibility with the natural, manmade, and social
environments. They also include the potentials for and influences on economic
development.

With the alternatives and evaluation criteria defined, preliminary technical data were
developed for each alternative segment including:

e lllustrative drawings meant to convey a general sense of the alternative being
considered

e Generic “cost per mile” capital cost ranges (including pro rata costs for stations,
maintenance facilities, transit vehicles, ramps, etc.)

e Transit market potential based on population and employment concentrations
(both existing and projected) and current transit demand potential patterns

e Freeway level of service and travel time assessments

e Preliminary transit travel times
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The process of screening the initial alternatives involved conducting a series of
facilitated working sessions with study partners, stakeholder groups and the general
public. The series of work sessions were conducted in the following sequence:

Study partners (technical review)
Stakeholder groups

General public meetings
Stakeholder Advisory Committee

The North-Hardy Corridor Stakeholder Advisory Committee consists of a broad range of
stakeholders. The stakeholders include:

Property Owners
Residents
Businesses
Employees

The Stakeholder Advisory Committee was established to make recommendations to the
Consultant Team at key points in the project’s schedule. The Stakeholder Advisory
Committee was assigned the additional task of reviewing the recommendations from the
previous meetings and considering these recommendations in a consolidated
evaluation for this phase of the project. All of the groups were given the evaluation
criteria and a definition of the measures for each criterion (as shown in Exhibit 2.23) in
addition to the available preliminary technical data. Each group was asked to document
their perceived pros and cons of each alternative. The evaluation process resulted in a
recommendation for each alternative either to be included for further evaluation or
dropped from consideration.

Exhibit 2.23: Evaluation of Initial Alternatives
Evaluation Criteria and Measures

EVALUATION CRITERIA MEASURE
Q Economic Development Potential | Estimate Using: Availability of vacant or unrestricted parcels
e Potential for development, in combination with established strong growth trends for
redevelopment, and/or areas of potential station or ramp locations
revitalization along and - Adopted master plans or neighborhood plans
adjacent to the alignment - Permanency and image of the transit alternative

- Potential station locations in areas with potential for
desirable development

o Community Support Estimate Using: Direct input from community as illustrated
¢ Neighborhood and business by comments during scoping and at work sessions
community support (or
opposition) to a specific
alignment or alternative
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EVALUATION CRITERIA

MEASURE

O Capital Cost
e Alternative’s capital cost based

on consensus $/mile costs for
technology or treatment

Estimate Using: Very preliminary estimates based on recent
pricing for METRO & TxDOT projects. Generic, top level
estimates only. Indicate costs/mile.

O Redgional Perspective

e Future Expansion Capability —
can the alternative be extended
over time; can the alternative
be expanded to increase
person-carrying capacity to
meet systemwide needs

e Multiple Destinations Served —
number of activity centers
served

e System Connectivity —
connectivity between major
activity centers; neighborhood
connectivity.

e Operational Considerations

Estimate Using: Describe the following for each alternative:

e Ability for expansion toward The Woodlands, Conroe,
Kingwood, Tomball

e Means to add additional capacity; define maximum
practical capacity

e Activity centers w/ direct service; candidate centers =
Downtown, Greenspoint Mall/offices/convention center,
IAH, The Woodlands Town Center

e Directly connect key neighborhoods & activity centers —
name each.

e Likely to be more or less costly to operate.

e |s a mode change required?

Q Environmental Impacts
Noise and Vibration
Visual

Natural Environment
Cultural Resource
Safety and Security
Air Quality

Estimate Using: List sensitive locations in proximity to
project

Based on the above, rate qualitatively.

O Community Impacts

e Environmental Justice —
disproportionate impact on
“traditionally underserved”
communities

e Neighborhood Impacts —
impacts on neighborhood
cohesion; compatibility with
established neighborhood
plans/visions

e Business Impacts — effects of
alternatives on business
viability and vitality (not
construction related)

Estimate Using: List areas of concern.

Based on the above, rate qualitatively
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EVALUATION CRITERIA

MEASURE

a Mobility Impacts

e Potential Capacity — person-
carrying capacity; demand
potential

e Potential Markets Served —
number of markets or major
origins/destinations along
alignment

e Travel time Competitiveness —
travel time compared to SOV
travel time (current condition)

e Traffic Congestion Relief

Estimate Using: Describe using the following:

e Potential Capacity — calculate capacity based on
operating assumptions — persons/hour for transit and
highway

e Potential Markets — Transit: People and jobs in proximity
to generic “stations”; likely park & ride markets.
Highway: NA

e Travel time — transit travel time based on operation plan;

e Congestion relief — Qualitative sense that Alternative will
contribute to traffic relief

O Ease of Implementation

e Proven Technology —
technology in service
elsewhere; experience of
technology service elsewhere

¢ Right of Way Availability — ROW
necessary; order of magnitude
of ROW required

e Constructability — ease of
construction; length of time to
construct; construction phasing
possibilities

e Traffic Disruption during
construction — impact on traffic
during construction

e Business Disruption during
construction — access to
businesses during construction;
phasing possibilities

e Ability of the community to
control its own destiny

Estimate Using:

¢ Proven technology — note if used extensively elsewhere
& service record

e ROW - Describe likely ROW issues (not parcel specific
or number of parcels)

e Constructibility — Is there an obvious construction
approach?

e Traffic during construction -- Is there an obvious way to
deal with traffic during construction?

e Business disruption — Are there likely to be disruptions
to businesses during construction

o Are there key aspects of the Alternative beyond the
control of the community?

2.3.3: Screening Process and Results

Employing the methodology and approach for screening the initial alternatives
described above, the evaluation process began with a technical work session on May 6,
2002 with the North-Hardy Consultant Team, METRO, TxDOT, and H-GAC staff. The
technical group reviewed the alternatives and the available technical data in light of the
established evaluation criteria. The results of the technical review served as the basis
for the public review process.

The public review process involved work sessions with stakeholders from six North-
Hardy areas and three general public meetings.

The stakeholder work sessions varied from two hours to half-day meetings in the
following corridor segments:
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Near Northside Village Group — May 11, 2002

Northwest Chamber of Commerce/FM 1960 Group — May 16, 2002
Northside/Northline Super Neighborhood Group — May 18, 2002
South Montgomery County Chamber of Commerce — May 20, 2002
Greater Greenspoint/IAH Group — May 30, 2002
Midtown/Downtown Group — June 3, 2002

The leadership of groups in the individual corridor areas handled invitations to the work
sessions. The Consultant Team asked that those invited represent diverse points of
view, and, therefore, represent a cross-section of opinion for their area. Although not
statistically rigorous, this attempt to bring diverse points of view was successful in
bringing a range of community concerns.

Each work session started with the same overview presentation describing the
alternatives, the evaluation criteria (including the opportunity to offer additional or
amended criteria), the available technical data, and the insights from the previous
stakeholder meeting(s). Small groups of 10 to 15 people were formed to allow for
detailed discussion on each of the initial alternatives. The small groups were charged
with the task of providing specific pros and cons on each of the alternatives in light of
the evaluation criteria and any other criteria or concerns they thought important. At the
end of the work session, each small group reported their findings to the large group as a
whole. Attempts were made to develop a consolidated recommendation from the large
group before closing the meeting.

After the series of stakeholder work sessions were completed, three public meetings
were held. These meetings were publicized by METRO in the local newspapers. The
public meetings had the same basic format as the stakeholder work sessions. The
dates and locations for the North-Hardy public meetings were:

e Greenspoint Mall — June 4, 2002
e South Main Baptist Church — June 6, 2002
e St. Patrick’s Catholic Church — June 15, 2002

Concluding the public review process, the Stakeholder Advisory Committee (SAC) met
on June 17, 2002. After a review of the results of the technical work session, the
stakeholder work sessions and the public meetings, the SAC offered advice on which
initial alternatives should be carried into the next phase of study.

Upon conclusion of the evaluation phase, a proposed short list of alternatives was
submitted to both METRO and TxDOT by the Consultant Team. Final review with
METRO and TxDOT staff produced a proposed short list of alternatives. The proposed
short list of transit alternatives was presented to the METRO Board's Futures
Committee on June 27, 2002. The proposed short list of highway alternatives was
presented to TXxDOT'’s senior staff on July 8, 2002. The resulting short list of transit and
highway alternatives is discussed in Section 2.4.
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2.3.4: Results from Work Sessions

Exhibit 2.24 summarizes the public and stakeholder input received during the evaluation
of the initial alternatives phase. Since the “Do’s and Don’ts” in Exhibit 2.10 were
developed in a number of meetings with different groups, some items are contradictory
(e.g. LRT on Kuykendahl).

Exhibit 2.24: What We Have Heard

OVERALL SUMMARY: Provide quality inner city transit service and high-speed transit
service for the long distance commute.

DO:

Maximize use of Hardy Toll Road and maximize opportunity for transit (before widening
IH-45)

Add sound walls and landscaping to IH-45 and reduce air and visual pollution

Improve interchanges and ramps on IH-45

Light rail transit (LRT) on Main/Airline and Main/Irvington (Fulton) — local service
High-speed LRT long distance commute trips between Downtown, Greenspoint, Bush
Intercontinental Airport, and The Woodlands

East-west transit connections to Inner Katy Corridor

High-speed light rail or bus rapid transit (LRT/BRT) on Hardy Toll Road alignment north
of Tidwell

LRT/BRT on IH-45 built in conjunction with freeway expansion

Local LRT/BRT service on Airline using elevated structures

Combine high-speed and local LRT/BRT service within the same alignment (especially
along Airline)

Improve north-south arterial street connections

Improve east-west arterial street connections

LRT service between Greenspoint and Bush Intercontinental Airport

High-speed LRT service on IH-45 from The Woodlands to Downtown

Local LRT/BRT service on Kuykendahl

Extend study area and service considerations to Conroe and western Montgomery
County

Extend Hardy Toll Road to Conroe

OVERALL SUMMARY: Don't disrupt established neighborhoods

DON'T:

Widen IH-45 beyond current right of way inside of IH-610
Build elevated lanes on IH-45 inside of IH-610

Build LRT/BRT at-grade on Airline

Build LRT/BRT on IH-45 outside of Beltway 8

Build LRT on Kuykendabhl (in the short run)

Build LRT/BRT on Woodlands Parkway or Gosling Road
Build new crossings over Spring Creek
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2.3.5: Evaluation of Transit Alternatives

The following discussion focuses only on those transit alternatives recommended to be
dropped, since the purpose of the first-level analysis is to eliminate those alternatives
deemed unworthy of further consideration.

Commuter Rail

Commuter rail service can and has been implemented economically elsewhere in the
country when the passenger service can share existing tracks with a freight railroad
operation. The advantage of track-sharing is reduced capital costs. The commuter rail
alternative was dropped, however, from further consideration for the following reasons:

e The Union Pacific Railroad has been unresponsive to attempts to secure its
consideration for sharing its facilities. Therefore, commuter rail can only be
implemented in this corridor by constructing new tracks at a much higher capital
cost.

e It is not practical to bring commuter rail trains directly into Downtown. Such a
service would necessitate a transfer to the LRT line currently under construction.
A transfer would discourage patronage, especially from a commuter rail service
with limited peak period service (weekdays only) in each direction. Likewise, an
additional transfer would be needed in the vicinity of Greens Road to another
mode of transportation (e.g. LRT, BRT or People Mover) to complete the trip to
Greenspoint or Bush Intercontinental Airport.

e The space available within the railroad right of way is insufficient for station
locations, especially since a third track is needed to allow operation of commuter
rail trains in addition to freight trains. To accommodate stations would entail
reconfiguring the Hardy Toll Road at each station site, which is a complicated and
expensive effort.

e Commuter rail service along the Union Pacific/Hardy Toll Road alignment would
bypass the inner city. This final reason was considered a “fatal flaw” because
commuter rail service alone would not satisfy the economic development goals
for the inner city.

People Mover

People Movers are mostly designed to operate in airport or campus environments. As a
result, People Movers operate at only moderate speeds (40 miles per hour is typical
maximum speed) due to the short distance between stations. Smaller vehicles are also
generally used so that the People Mover systems can be built and operated within
dense development without being unduly intrusive. As a result, People Movers are
generally not suitable for regional transit applications where trip lengths are longer than
several miles and larger passenger volumes make large vehicles more efficient.
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The list of initial alternatives included a People Mover approximately five miles in length
(from Kuykendahl Park & Ride to Bush Intercontinental Airport) as an extension of a
potential airport circulator. Such a People Mover is probably at the practical limit — due
largely to the relatively low speed — of a People Mover application. While such a
system might provide adequate connectivity within the Greenspoint/Beltway/Airport
area, it would require transferring (no possibility for a “one seat ride”) between the
People Mover and a regional AHCT system in order to travel between Downtown or
other activity centers and sites within the Greenspoint/Beltway/Airport area. Thus, a
People Mover scores poorly on the Regional Perspective Evaluation Criteria (see
Exhibit 2.1) in terms of both future expansion capability and ability to expand toward
Spring, The Woodlands, and Conroe.

People Mover systems are generally automated (i.e. driverless) and, therefore, must be
grade separated from vehicular and pedestrian traffic. The cost of automation plus the
cost of grade separation place the People Mover in the high range for capital costs in
the evaluation, thus scoring poorly on the Capital Cost Range criterion.

People Mover also rated poorly on Community Impacts since elevated structures would
be much more likely to be used, even in areas where at-grade facilities would be less
disruptive. The People Mover alternative also rated poorly on Mobility Impacts due to
longer travel times (due to slower maximum speed) and Potential Capacity Limitations
(due to smaller vehicles).

Finally, the People Mover rated poorly on the Ease of Implementation criteria. People
Movers are proprietary technology and, thus, require a complex procurement process in
order to comply with typical government procurement regulations (key aspects of the
alternative beyond the control of the community).

The poor rating across these numerous criteria lead to the dropping of the People
Mover alternative from further consideration.

LRT on Kuykendahl

The alternative for LRT or BRT on Kuykendahl Road was dropped from further
consideration because it would provide a circuitous route to the Woodlands and
southern Montgomery County. Therefore, this alignment scored poorly on the Regional
Perspective criterion. However, it is recommended that consideration be given to
preserving right of way on Kuykendahl for future LRT or BRT development.

2.3.6: Evaluation of Highway Alternatives

With respect to the highway alternatives, the overwhelming concern expressed by the
public was the requirement not adversely impact inner city neighborhoods by taking
substantial right of way in sensitive areas, in order to widen IH-45. However, when the
option of adding capacity to IH-45 without taking right of way in these sensitive areas
was posed, the public reaction was generally favorable. Alternatives that involved
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extended elevated sections of freeway were not generally acceptable because of noise
and visual impact.

2.3.7: Results of the Evaluation Process

Exhibit 2.25 presents the evaluation results using the criteria and evaluation
methodology. The last column of Exhibit 2.25 indicates those alternatives
recommended to be carried forward for further evaluation in the next phase of the
North-Hardy Planning Studies.

2.4: Short List of Build Alternatives

The technical analysis and public input provided insights into the performance of the
initial set of alternatives. These insights were used to develop a “short list* of
alternatives to study in detail in the next phase of the planning studies.

2.4.1: Short list of Transit Alternatives

In the initial analysis and screening phase of the study, the transit alternatives were
evaluated on a segment-by-segment basis. In the subsequent phase of study, involving
more detailed analysis, the segments were combined into a limited number of corridor-
wide alternatives to permit a more comprehensive analysis of corridor impacts and,
ultimately, to include in a systemwide assessment and regional transit plan.

The transit segments were combined into three alternative alignments with both LRT
and BRT being considered for each alignment. All of the transit alternatives provide
AHCT service to inner city neighborhoods and direct service to Bush Intercontinental
Airport. All alternatives connect Downtown to The Woodlands, Greenspoint and the
Kuykendahl Park & Ride with AHCT, although in some cases a transfer will be required.
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Exhibit 2.25: Evaluation Matrix

Evaluation Criteria | Economic Community | Capital Regional Environmental | Community Mobility Ease of Other Considerations Carry
Development | Support Cost Perspective | Impacts Impacts Impacts Implementation to Next
Potential Ranking Phase
Alignment Transit Mode or
Highway Project
North of Buffalo Bayou
IH-45 LRT 0 + - + + 0 + - Requires close Yes
BRT 0 - - o] + 0 + - coordination with 1H-45 Yes
Highway highway improvements
Freeway to Standards 0 o* 0 o] o* o* - - Yes
Add 1 lane per direction 0 o* - + o* o* + - Yes
Add 2 lane per direction 0 o* - + o* o* + - Yes
Add Managed Lanes 0 o* - + o* o* + - * If improvement can be Yes
HOV to Standards 0 + 0 0 o* o* 0 - made within existing Yes
HOV 2-way 0 + - + o* o* + - ROW Yes
Fulton to San Jacinto Arterial Connection + + ) o o + + o
Yes
Hardy LRT/Commuter Rail 0 - 0 0 0 0 o] -- Railroad unresponsive No
LRT + + - + + + 0 - Yes
BRT + 0 - o] + + o) - Yes
Airline LRT + + o] + + + + - Yes
BRT + + o) o] + + + - Yes
Kuykendahl | LRT + + 0 + 0 0 + 0 Yes
P&R to IAH | BRT + + 0 o) 0 o + [} Yes
Peoplemover . o _ ) o ) ) ) Requires transfer from No
other modes
Kuykendahl | LRT + 0 o] - o] + + o] No
BRT Preserves ROW for
M M 0 ) 0 * M 0 future LRT Yes
South of Buffalo Bayou
IH-45 Ramps in/out of CBD o] - - o] - - 0 - Other strategies carried No
IH-45/US 59 Interchange 0 - - 0 - - 0 - forward No
US 59 to IH-10
Freeway to Standards o] 0 0 0 0 0 0 - Other strategies carried No
Add 1 lane per direction o] - - + - - + - forward No
Add Managed Lanes 0 - - + - - + - No
Moveable Barriers o] - - + - - + - No
Bagby/Brazos
Upgrade Arterials + o] + + 0 o] + 0 Yes
Legend:
+ denotes a positive (better) value for an evaluation measure
0 denotes a neutral value for an evaluation measure
- denotes a negative (worse) value for an evaluation measure
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The screening of the initial alternatives in the North-Hardy Corridor Planning Studies
explored a "long list" of conceptual transportation alternatives that attempted to respond
to the transportation needs and issues of the North-Hardy Corridor. This screening
resulted in a "short list" of alternatives to be taken into a detailed study with the ultimate
goal of selecting LPISs for transit and highway projects in the North-Hardy Corridor. As
previously stated highway alternatives are still being studied. A discussion of the
highway alternatives following additional technical work and public input will be
incorporated into the Alternatives Analysis Report at a later date. The transit
alternatives were carefully crafted to explore a number of issues that surfaced during
the earlier analysis, as follows:

e Alignment 1 (Blue Line) focuses on the IH-45 alignment with the thought that
these LRT and BRT alternatives will likely be most effective at serving the
established park and ride market in this corridor; probably provide the fastest
trips between Downtown, Greenspoint and The Woodlands; will likely be the
most capital intensive; and will explore technical, environmental and institutional
issues relative to developing AHCT in conjunction with possible added capacity
highway projects.

e Alternative 2 (Red Line) focuses on the Hardy alignment and is generally
thought to have the most available right of way; the fastest and most direct trip to
Bush Intercontinental Airport; the lowest capital cost per mile (taking advantage
of existing cross street grade separations along the toll road); probably the
lowest demand potential potential; and the least ability to stimulate economic
development.

e Alternative 3 (Green Line) focuses on the Airline alignment in an attempt to
effectively serve established local demand potential along Airline and Fulton;
explores a mix of at grade and aerial alignments in a commercial, arterial
environment; relies on express bus service in existing/committed HOV lanes on
IH-45 to serve the “outside the Belt to Downtown” commuter niche market as a
supplement to AHCT; and the lowest overall capital cost (due to AHCT not being
developed substantially beyond the Beltway).

The short list of transit alternatives is described in Exhibits 2.26 through 2.28 and is
shown graphically in Exhibit 2.29. Please note that the descriptions of each alternative
were done at the completion of the initial screening process. Subsequent to the initial
screening, further refinement of the short list of alternatives has occurred. Additional
refinement will continue to occur through the environmental process.
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Both Light Rail Transit and Bus Rapid Transit will be considered for this alignment.
Similar horizontal and vertical design criteria were used for the two modes and the plan
views generally used a single symbol to represent both modes.
expected to operate in both express and local service.

Exhibit 2.26: Transit Alignment 1 — Blue Line

operating speeds would be dictated by the adjacent vehicular traffic speed limit.

Alignment Initial Description

Main Line

N. Main St. Begin at the “existing’ light rail station at U of H Downtown; Proceed
north to approximately Burnett on aerial structure to be above the
floodplain & railroad; Proceed northwest to Airline at-grade, probably in
the middle of the street.

Airline Proceed north to IH-45, probably at-grade in the middle of the street
although aerial sections may be needed in some areas due to inadequate
right of way or traffic conflicts.

IH-45 Proceed northwest to approximately Fallbrook/Aldine Bender, probably

on aerial structure between the main lanes and frontage road.

Traverse across
vacant parcels
more-or-less

following  the
extension  of
Greenspoint Dr.

Proceed northeast to the southern terminus of Greenspoint Dr., probably
at-grade.

Greenspoint Dr.

Proceed north to approximately Greens Rd., probably at-grade and
integrated into mall and/or office complex development.

Greens Bayou
or new
alignment  +/-
Y% mile east of
IH-45

Proceed northwest to the Kuykendahl Park & Ride lot, generally at-grade
with aerial structure over IH-45.

IH-45

Proceed north to approximately SH 242, probably using a combination of
at-grade and aerial structure between the main lanes and frontage road
including a slight westward “swing” into Woodlands Mall area.

Spur to Bush
1AH

Greens Rd.

Proceed east to Central Greens Blvd., probably at-grade in the median.

Central Greens
Bivd.

Proceed north to Hardy Airport Connector, probably at-grade

Hardy Airport
Connector

Proceed east to JFK Blvd., probably at-grade

JFK Blvd.

Proceed to the vicinity of Terminal C, probably at-grade in the median.
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Exhibit 2.27: Transit Alignment 2 — Red Line

Both Light Rail Transit and Bus Rapid Transit will be considered for this alignment.
Similar horizontal and vertical design criteria were used for the two modes and the plan
views generally used a single symbol to represent both modes. Both modes are
expected to operate in both express and local service. In an arterial environment,
operating speeds would be dictated by the adjacent vehicular traffic speed limit.

Alignment Initial Description
Main Line
N. Main St. Begin at the “existing” light rail station at U of H Downtown; Proceed

north to approximately Burnett on aerial structure to be above the
floodplain & railroad; Proceed northwest to approximately Boundary at-
grade, probably in the middle of the street.

Little ~ White | Proceed northeast to Fulton within the drainage right of way, probably at-
Oak Bayou & | grade.

Hays St.

Fulton Proceed north to Irvington, probably at-grade.

Irvington Proceed north to Hardy Rd., probably at-grade in the median.

Hardy Rd. Proceed north to approximately SH 242, probably at-grade using a
combination of Hardy Rd., Reliant Energy, UPRR and Hardy Toll Road
rights of way or new right of way adjacent to existing public rights of
way in order to take advantage of the access restrictions and grade
separations where practical; Includes a slight westward “swing” into
Woodlands Mall area.

Spur to

Greenspoint &

Kuykendahl

Park & Ride

Greens Rd. Proceed west to Greenspoint Dr., probably at-grade in the median.

Greenspoint Dr. | Proceed south to Greenspoint Mall.

Greens Bayou | Proceed north on Greenspoint then northwest on new alignment to the
or new Kuykendahl Park & Ride lot, generally at-grade with aerial structure over
alignment +/- IH-45.

Y2 mile east of
IH-45

Spur to Bush
IAH

Hardy Airport | Proceed east to JFK Blvd., probably at-grade
Connector
JFK Blvd. Proceed to the vicinity of Terminal C, probably at-grade in the median.
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Exhibit 2.28: Transit Alignment 3 — Green Line

Both Light Rail Transit and Bus Rapid Transit will be considered for this alignment.
Similar horizontal and vertical design criteria were used for the two modes and the plan
views generally used a single symbol to represent both modes. Both modes are
expected to operate in both express and local service. In an arterial environment,
operating speeds would be dictated by the adjacent vehicular traffic speed limit.

This alternative uses High Occupancy Vehicle (HOV) facilities in IH-45 to provide
express connections to areas outside of Beltway 8.

Alignment Initial Description
Main Line
N. Main St. Begin at the “existing” light rail station at U of H Downtown; Proceed
north to approximately Burnett on aerial structure to be above the
floodplain & railroad; Proceed northwest to approximately Boundary at-
grade, probably in the middle of the street.

Little White | Proceed northeast to Fulton within the drainage right of way, probably at-
Oak Bayou & | grade.

Hays St.

Fulton Proceed north to Irvington, probably at-grade.

Irvington Proceed north to Cavalcade, probably at-grade in the median.

Cavalcade Proceed west to Fulton, probably at-grade in the median.

Fulton Proceed north to vicinity of Crosstimbers, probably at-grade in the median.

Northline Proceed northwest to Airline, generally in the vicinity of Northline Mall,

Mall probably at-grade.

Airline Proceed north to approximately West Road on elevated structure; then
continue to Aldine Bender at-grade in the middle of the street.

Future Proceed northeast to the southern terminus of Greenspoint Dr., probably at-

Extension of | grade.
Greenspoint

Dr.

Greenspoint | Proceed north to approximately Greens Rd., probably at-grade and
Dr. integrated into mall and/or office complex development.

Greens Rd. Proceed east to Central Greens Blvd., probably at-grade in the median.
Central Proceed north to Hardy Airport Connector, probably at-grade

Greens Blvd.

Hardy Airport | Proceed east to JFK Blvd., probably at-grade

Connector

JFK Blvd. Proceed to the vicinity of Terminal C, probably at-grade in the median.
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Spur to
Greenspoint
&

Kuykendahl

Park & Ride

Greens Proceed northwest to the Kuykendahl Park & Ride lot, generally at-grade
Bayou or new | with aerial structure over IH-45.

alignment +/-

% mile east of
IH-45

HOV to the
North

IH-45

Modify the existing HOV lane as necessary or incorporate transit service
into managed lanes on IH-45 to provide point-to-point, high speed, reliable
express transit service from north of Beltway 8 (The Woodlands,
Kuykendahl park & ride, etc.) to Downtown. Incidental service would be
provided from inside-the-Belt locations such as the Shepherd park & ride
lot.
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Exhibit 2.29: Transit Alternatives — Short List

Exhibit 2.15: Transit Alternatives Short

l it
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2.4.2: Short List of Highway Alternatives

The screening of the initial alternatives highlighted the need to add additional highway
capacity to the IH-45 corridor without negatively impacting sensitive neighborhoods by
either taking right of way or constructing/widening elevated freeway lanes. The
discussions during screening indicated that highway alternatives that explored added
capacity projects other than typical general purpose freeway lanes should be pursued.
These alternative highway improvements include projects such as upgraded arterials;
maximizing the use of parallel freeway or toll roads; peak period reversible freeway
lanes; managed lanes (defined as toll facilities with HOVs that are managed to maintain
pre-defined minimum levels of service); upgrading the IH-45/IH-10 and IH-45/IH-610
interchanges to current standards; and HOV lanes. Thus, the short list of highway
alternatives includes these types of improvements.

The regional travel demand models indicate a 30-70% increase in traffic demand by the
year 2022 beyond the capacity of the existing IH-45. Several alternative approaches
are explored for meeting this anticipated demand.

North of Buffalo Bayou

Arterial Upgrades. Using the travel demand modeling process, a comprehensive
upgrade of arterials will be studied as diversions for traffic from IH-45 to north/south
arterials (e.g. Fulton/San Jacinto, Airline, N. Main and Shepherd). In addition, upgrades
to east/west arterials will be modeled to better understand the ability of the arterial
system to satisfy short and medium distance trips, thereby removing these trips from the
freeway system.

Maximizing Hardy Toll Road Extension. The regional travel demand model will be
used to investigate means of maximizing the planned Hardy Toll Road Extension to the
Downtown as a reliever facility for IH-45 between IH-610 & Downtown. Direct
connection ramps to/from IH-610; ramps to/from other entry points to Downtown (i.e. —
the Elysian Viaduct and/or McKee); and on/off ramps to Quitman will be modeled.

IH-45 Additional Capacity. The narrowest portion of the IH-45 right of way is
immediately north of the N. Main St. bridge and is approximately 245 feet in width. This
width should be sufficient for bringing the existing eight general purpose lanes and one
HOV lane to current design standards and adding approximately four additional lanes
using such design and construction techniques as vertical retaining walls and
cantilevered frontage roads. Additional general purpose and/or managed lanes will be
investigated, as will additional HOV lanes. One option will explore the use of an
elevated structure through this section to add capacity.

Options found to be feasible for adding capacity to IH-45 in this narrowest section will

be applied to the remainder of IH-45 between IH-10 and Beltway 8, based upon the
initial assumption that an approximate 50% increase in capacity is required.
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The results of the arterial upgrade analysis, the maximizing of the Hardy Toll Road, and
the transit alternatives will be considered when the final demand estimates and facility
requirements are developed.

IH-45 Flood Relief. A portion of IH-45 in the vicinity of N. Main is prone to flooding by
nearby waterways. The hydraulic record will be investigated to determine the extent of
this flooding and an option will be developed to elevate IH-45 sufficiently to prevent
flooding of the main lanes between approximately Patton and IH-10.

South of Buffalo Bayou.

Alternatives to Expanding IH-45 and US 59. Using the regional travel demand
models, two alternative means of relieving anticipated congestion will be investigated,
as follows:

e Modifications to other freeways (IH-10 and US 59 on the north & east sides of
Downtown, respectively) to divert traffic from key segments of IH-45 & US 59.

e Develop a combination of “super streets” and upgraded arterials to remove
Downtown/Midtown-bound traffic from key segments of IH-45.

The resulting traffic assignments will be converted into an estimate of the number of
lanes for IH-45 and US 59 required to meet the estimated demand.

2.5: Build Alternatives Carried Forward
2.5.1. Description of Alignments

The following sections describe in text form the alignment and station locations of each
of the short list of transit alternatives: the Blue Line, the Red Line, and the Green Line.
The alignment and stations have also been documented in the form of conceptual
alignment drawings as included in Appendix E. These alignment drawings are at a
scale of 1 inch = 400 feet, and conceptually illustrate the horizontal alignment, general
locations of stations, horizontal stationing and curvature, as well as provide an indication
of where the alignment is at-grade, aerial, or crosses underneath other structures.

Blue Line
U of H to The Woodlands

The proposed Blue Line begins at the northern terminus of the Downtown to Reliant
Park light rail line at U of H Downtown. From there it heads north, at-grade, following
the existing right-of-way of Main Street on the west side. About 500 feet north of IH-10,
the LRT/BRT alignment becomes an aerial structure, ramping up to fly over the Hardy
Yard railroad facility. It continues on an aerial structure for a distance of about 1,900
feet and then returns back to grade in the center of North Main near Harrington Street,
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just north of which, an at-grade station is located at Hogan Street. Potentially, a station
could be located on the elevated section near Hardy Yard.

The Blue Line continues at-grade in the center of North Main for approximately 2 miles
to Airline Drive. In this section three stations are planned — at Quitman Street, at IH-45
just west of the freeway, and at Airline Drive. The alignment then turns north and
continues at-grade in the center of Airline Drive for approximately 2 miles with stations
at Cavalcade Street and at IH-610. After IH-610, the alignment is on aerial structure in
the center of Airline Drive to cross over the Houston Belt and Terminal (HB&T) railroad,
then returns to grade. Shortly before Crosstimbers the Blue Line rises again onto an
elevated structure in the center of Airline and then turns northeastward flying over
Crosstimbers Street and IH-45 to reach Northline Mall.  An aerial station would be
located on the west side of Northline Mall.

From Northline Mall, the alignment continues north on an aerial structure along 1H-45 for
approximately 7.6 miles positioned in the narrow strip of space between the northbound
freeway lanes and the adjacent frontage road. Aerial stations are proposed at the
following major cross streets: Tidwell Street, Parker Road, Little York Road, Gulf Bank
Road, West Mount Houston Road, and West Road. Just north of Aldine Bender Road,
the Blue Line returns to grade as it turns to the northeast. The alignment continues at
grade turning north onto the southern extension of Greenspoint Drive. After crossing
under Beltway 8, the Blue Line ramps up onto an aerial structure and swings onto
Greenspoint Mall property on the west side of Greenspoint Drive. It continues on aerial
guideway to a Greenspoint Mall station located approximately 1,000 feet south of
Greens Road. Leaving the Greenspoint Mall Station the aerial alignment turns west
toward IH-45 paralleling Greens Road for a short distance while ramping higher before
turning northward and flying over Greens Road and the northbound lanes of IH-45. The
alignment comes to grade in the center of IH-45 and continues at grade to Rankin
Road. It then ramps up onto aerial structure and turns northwestward to reach the
Kuykendahl Park-and-Ride facility. A new aerial station would be located along the east
side of the current Park-and-Ride facility. The alignment would continue on aerial
structure, turning back toward IH-45 and come to grade in the center of IH-45 near
Airtex Drive. It then continues north in the center of IH-45 almost entirely at-grade for
approximately 12.3 miles to The Woodlands Parkway. Three stations are proposed in
this segment, at FM 1960, at Louetta, and at Rayford/Sawdust Road. At FM 1960 and
Rayford/Sawdust, the alignment rises onto an aerial structure in the center of IH-45.
These stations would be aerial stations in order to provide elevated passenger access
over the adjacent freeway lanes.

At Woodlands Parkway, the Blue Line becomes an aerial structure in order to cross to
the west side of IH-45 and to the west side of Lake Woodlands to an aerial station at the
Woodlands Mall. Beyond the Woodlands Mall station the aerial alignment turns
eastward toward IH-45 flying over Lake Woodlands Drive and coming down to grade in
the center of IH-45 near Medical Plaza Drive. The alignment continues at-grade in the
center of IH-45 for 2.2 miles and then transitions into an aerial structure as it crosses
SH 242 and terminates at an aerial station just north of SH 242.
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The total alignment distance of the north-south alignment is 32.6 miles, consisting of
13.8 miles from U of H to the junction with the Airport spur at Greenspoint Mall, and 18.8
miles between this junction and SH 242.

Bush Intercontinental Airport Spur

Leaving the proposed aerial station at Greenspoint Mall the Blue Line has a spur that
turns east toward Bush Intercontinental Airport. The alignment stays aerial and
continues east in the center of Greens Road. An aerial station is proposed at Imperial
Valley Drive. Shortly before reaching West Hardy Road, the alignment swings to the
north side of Greens Road and continues in a northeasterly direction flying over Hardy
Road, the Union Pacific Railroad, and the Hardy Toll Road until it reaches the Hardy Toll
Road Airport Extension.

The alignment then follows the south side of the Hardy Toll Road extension. The
alignment stays aerial initially to fly over Central Green Blvd, Air Center Blvd, and Aldine
Westfield Road before continuing at-grade. The alignment becomes aerial again on its
approach to JFK Boulevard turning northward while flying over to the east side of JFK
Blvd. A station is proposed immediately after the northward turn as the alignment
comes to grade near the City Economy Lot. The alignment continues north on the east
side of the northbound frontage road of JFK Boulevard, veers further east toward the
new consolidated car rental facility with provisions for a future station. The alignment
then returns to JFK Boulevard flying over the northbound lanes on aerial structure
before coming to grade on the west side of the northbound JFK Boulevard lanes
continuing at grade to a proposed terminal station at the intersection of JFK Boulevard
and Terminal Road South. The total length from Greenspoint Mall to Bush
Intercontinental Airport is 7.7 miles.

Red Line
U of H to The Woodlands

The Red Line follows the same alignment with identical stations as the Blue Line from
its point of origin at U of H, along North Main to Little White Oak Bayou, just north of
Boundary Road. In this section the alignment heads north, at-grade, following the
existing right-of-way of Main Street on the west side. About 500 feet north of I-10, the
alignment becomes an aerial structure, ramping up to fly over the Hardy Yard railroad
facility. It continues on an aerial structure for a distance of about 1,900 feet and then
returns back to grade in the center of North Main near Harrington Street, just north of
which an at-grade station is located at Hogan Street. Potentially, a station could be
located on the elevated section near Hardy Yard. Beyond Hogan the alignment
continues at-grade in the center of Main with an additional station at Quitman Street. At
Little White Oak Bayou, the Red Line shifts to the northeast to follow along the south
side of the Bayou to Fulton Street at-grade. An alternate option to reach Fulton Street
has been proposed turning east on Boundary Street and then north on Fulton. The
alternate alignment options meet at Hays and Fulton Streets. Beyond this point the
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alignment veers to the right to follow Irvington Blvd. It continues almost entirely at-
grade in the center of Irvington for 4.5 miles to West Hardy Road. Stations in this
segment are proposed north of Hays Street near Bigelow, at Patton Street, Cavalcade
Street, IH-610, Crosstimbers Street, and at Tidwell Street. North of IH-610, the
alignment rises onto an aerial structure for 2,400 feet to fly over the HB&T railroad.

Where Irvington terminates at West Hardy Road, the alignment veers north entering
Reliant Energy right-of-way between the Hardy Toll Road and West Hardy Road — a
wide unpaved, grassy area. As it crosses West Hardy Road, it remains at-grade. The
Red Line follows the Hardy Toll Road within the existing Reliant Energy right-of-way to
just north of Gulf Bank, a distance of 2.8 miles. In this section, it becomes aerial just
north of Parker to fly over the Hardy Toll Road exit and entrance ramps and then returns
to grade at Little York where an at-grade station is proposed. Beyond Little York the
alignment again becomes aerial to fly over the Hardy Toll Road exit ramp for Little York.
The remainder of this section is at-grade with an at-grade station at Gulf Bank. The
Reliant Energy right-of-way terminates approximately 2,000 feet north of Gulf Bank
Road. The alignment would continue north adjacent to the Hardy Toll Road in the space
currently occupied by West Hardy Road lanes. The displaced West Hardy Road lanes
would be shifted westward.

Approximately 1.1 miles south of Aldine Bender Road the Hardy Toll Road lanes shift to
the east side of the UP Railroad. This provides additional space adjacent to West
Hardy Road so that the alignment will be located adjacent to the existing West Hardy
Road lanes along the east side. Shortly before Beltway 8 the Red Line alignment shifts
from this position to the median of West Hardy Road. It continues at-grade in the
median to an at-grade station for Greens Road, which actually will be located some
distance south of Greens Road. Beyond this station, the alignment splits into three
branches: the main branch continuing to The Woodlands, and two spurs diverging, one
to Bush Intercontinental Airport and one to Greenspoint and the Kuykendahl Park-and-
Ride as discussed below.

As the Red Line continues north to The Woodlands, it stays primarily at-grade adjacent
to and west of the UPRR, except for a 5.2 mile section in the area of GMAC Yard, where
it follows along the west side of the Hardy Toll Road. Stations in this section are
proposed at Richey Road, FM 1960, Louetta, and Rayford Road. Immediately north of
Louetta station the alignment would rise onto an aerial structure for 4,900 feet to fly-over
UPRR rail spurs in the Old Town Spring area. Beyond Rayford Road, the Red Line
continues north adjacent to the UPRR right-of-way to Robinson Road, where it turns to
the west toward The Woodlands. As it approaches IH-45 at Woodlands Parkway, the
Red Line becomes elevated to cross to the west side of IH-45. It continues on an aerial
structure to a proposed aerial station at The Woodlands Mall identical to the station
proposed for the Blue Line. From this point north the Red Line follows the same
alignment as the Blue Line. It turns eastward toward IH-45 flying over Lake Woodlands
Drive and returns to grade in the center of IH-45 near Medical Plaza Drive. The
alignment continues at-grade in the center of IH-45 for 2.2 miles and then transitions
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into an aerial structure as it crosses SH 242 and terminates at an aerial station just
north of SH 242.

The total alignment distance of the main north-south alignment is 32.3 miles, consisting
of 12.9 miles from U of H to the junction with the Airport and Greenspoint spurs at
Greens Road, and 19.4 miles between this junction and SH 242.

Bush Intercontinental Airport Spur

Immediately after the Greens Road Station (located on West Hardy Road south of
Greens Road), the airport spur alignment would rise onto a separate elevated structure
to fly over Greens Road, the UPRR, and the Hardy Toll Road to reach the Hardy Toll
Road Airport Extension. Identical to the Blue Line from that point to the Airport, the
alignment follows the south side of the Hardy Toll Road Airport Extension. Initially it
stays aerial to fly over Central Green Blvd, Air Center Blvd, and Aldine Westfield Road
before continuing at-grade. The alignment becomes aerial again on its approach to JFK
Boulevard turning northward while flying over to the east side of JFK Blvd. A station is
proposed immediately after the northward turn as the alignment comes to grade near
the City Economy Lot. The alignment continues north on the east side of the
northbound frontage road of JFK Boulevard, veers further east toward the new
consolidated car rental facility with provisions for a future station. The alignment then
returns to JFK Boulevard flying over the northbound lanes on aerial structure before
coming to grade on the west side of the northbound JFK Boulevard lanes continuing at
grade to a proposed terminal station at the intersection of JFK Boulevard. and Terminal
Road South. The total length of the spur from the West Hardy Road/Greens Road
Station to Bush Intercontinental Airport is 6.6 miles.

Greenspoint/Kuykendahl Spur

Beyond the Greens Road station on West Hardy Road, the alignment of the spur to
Greenspoint and Kuykendahl turns west after crossing under Greens Road staying
initially at-grade, and then ramping up onto an aerial structure. The aerial alignment
crosses the westbound lanes of Greens Road and then continues west on an aerial
structure in the center of Greens Road. This section is similar to the Blue Line, with an
aerial station at Imperial Valley Road. As the alignment reaches Greenspoint Drive, it
swings back to the north side of Greens Road with an elevated station near this
intersection to serve Greenspoint Mall. Beyond the station as the alignment
approaches IH-45, the aerial structure rises and turns northward flying over the
northbound lanes of IH-45 and comes to grade in the center of IH-45. Identical to the
Blue Line, it continues at-grade to Rankin Road before ramping up onto aerial structure
and turning northwestward to reach the Kuykendahl Park-and-Ride facility. A new aerial
station would be located along the east side of the current Park-and-Ride facility. This
station would be the terminus for this Red Line spur. The total length of the spur from
the West Hardy Road/Greens Road Station to Kuykendahl Park-and-Ride is
approximately 3.7 miles.
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Green Line
U of Hto Bush Intercontinental Airport

The Green Line follows the same alignment with identical stations as the Red Line from
its point of origin at U of H to Cavalcade. In this section it heads north, at-grade,
following the existing right-of-way of Main Street on the west side. About 500 feet north
of 1-10, the alignment becomes an aerial structure, ramping up to fly over the Hardy
Yard railroad facility. It continues on an aerial structure for a distance of about 1,900
feet and then returns back to grade in the center of North Main near Harrington Street,
just north of which, an at-grade station is located at Hogan Street. Potentially, a station
could be located on the elevated section near Hardy Yard. Beyond Hogan the
alignment continues at-grade in the center of Main with an additional station at Quitman
Street. At Little White Oak Bayou, the Green Line shifts to the northeast to follow along
the south side of the Bayou to Fulton Street at-grade. An alternate option to reach
Fulton Street has been proposed turning east on Boundary Street and then north on
Fulton. The alternate alignment options meet at Hays and Fulton Streets. Beyond this
point the alignment veers to the right to follow Irvington Blvd. with stations proposed
north of Hays Street near Bigelow, at Patton Street and at Cavalcade Street. At
Cavalcade, the Green Line turns west and continues at-grade in the center of
Cavalcade to Fulton Street. At Fulton, the alignment turns north with an at-grade station
at Cavalcade and Fulton and continues in the center of Fulton to Crosstimbers. At IH-
610 an at-grade station is proposed. Approximately 1,600 feet north of IH-610, the
Green Line rises onto an aerial structure to fly over the HB&T Railroad. It continues on
an elevated structure in the center of Fulton until reaching Northline Mall at
Crosstimbers.

The alignment continues through Northline Mall with an aerial station proposed on the
east side of the Mall. Beyond the station the alignment turns westward to reach Airline
Drive, then turns north onto Airline and continues on an aerial structure in the center of
Airline for 6.1 miles to just north of West Road. Aerial stations in this segment are
proposed at Tidwell Street, Parker Road, Little York Road, Gulf Bank Road, and West
Road.

Approximately 900 feet north of the station at West Road, the alignment comes down to
grade in the center of Airline Drive continuing in this fashion past Aldine Bender Road,
where Airline Drive terminates. North of Aldine Bender Road, the Green Line has the
same alignment and stations as the Blue Line. The alignment continues at grade onto
the southern extension of Greenspoint Drive. After crossing under Beltway 8, it ramps
up onto an aerial structure and swings onto Greenspoint Mall property on the west side
of Greenspoint Drive. It continues on aerial guideway to a Greenspoint Mall station
located approximately 1,000 feet south of Greens Road. Beyond the Greenspoint Mall
station, the alignment splits into two spurs, one to Bush Intercontinental Airport, and one
to Kuykendahl Park-and-Ride, as described below.
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The alignment of the Airport spur is identical to the Blue Line staying aerial and
continuing east in the center of Greens Road. An aerial station is proposed at Imperial
Valley Drive. Shortly before reaching West Hardy Road, the alignment swings to the
north side of Greens Road and continues in a northeasterly direction flying over Hardy
Road, the Union Pacific Railroad, and the Hardy Toll Road until it reaches the Hardy Toll
Road Airport Extension.

The alignment then follows the south side of the Hardy Toll Road extension. The
alignment stays aerial initially to fly over Central Green Blvd, Air Center Blvd, and Aldine
Westfield Road before continuing at-grade. The alignment becomes aerial again on its
approach to JFK Boulevard turning northward while flying over to the east side of JFK
Blvd. A station is proposed immediately after the northward turn as the alignment
comes to grade near the City Economy Lot. The alignment continues north on the east
side of the northbound frontage road of JFK Boulevard, veers further east toward the
new consolidated car rental facility with provisions for a future station. The alignment
then returns to JFK Boulevard flying over the northbound lanes on aerial structure
before coming to grade on the west side of the northbound JFK Boulevard lanes
continuing at grade to a proposed terminal station at the intersection of JFK Boulevard
and Terminal Road South. The total alignment distance from U of H to Bush
Intercontinental Airport is 21.8 miles, 14.1 miles of which make up the segment from U
of H to the Greenspoint Mall Station.

Kuykendahl Park-and-Ride Spur

After leaving the Greenspoint Mall station the aerial alignment of the Green Line spur to
the Kuykendahl Park-and-Ride turns west toward IH-45 paralleling Greens Road for a
short distance while ramping higher before turning northward and flying over Greens
Road and the northbound lanes of IH-45. This section is also identical to a portion of
the Blue Line. The alignment comes to grade in the center of IH-45 and continues at
grade to Rankin Road. It then ramps up onto aerial structure and turns northwestward
to reach the Kuykendahl Park-and-Ride facility. A new aerial station would be located
along the east side of the current Park-and-Ride facility. This station would be the
terminus for this Green Line spur. The distance from the Greenspoint Mall Station to
Kuykendahl Park-and-Ride is approximately 2.2 miles.

2.5.2 Technology Options

A North-Hardy Corridor Report entitled “Results of the First Level Alternative Screening
and Evaluation Process” and dated August 2002 recommended that two transit
technologies be considered for further evaluation in each of the three short-listed North-
Hardy alignments. The two technologies are Light Rail Transit (LRT) and Bus Rapid
Transit (BRT). Descriptions of each of these technologies are provided in Section 2.2.1.
LRT and BRT share the same footprint in plan view in each of the alignments. Study of
the alignments involved numerous field investigations to determine how best to apply
LRT and BRT along each alignment. Refinements of the North-Hardy Corridor
Alternatives were made after consultations with staffs of METRO and the General
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Planning Consultant. Preliminary alignments are presented on 400 feet equal one-inch
scale plan-view drawings, which are included in Appendix A. Aerial sections versus at-
grade sections of the alignment are shown on the drawings. The alignments conform to
METRO'’s civil criteria.

To better visualize the physical aspects of each technology, a number of typical cross-
sectional views have been prepared. These are presented in Exhibits 2.30 through
2.37.

Please note that the BRT alignment shares most of the physical characteristics of the
line-haul LRT alignment. BRT vehicles would travel along the same alignments on
pavement instead of rails and make the same station stops as LRT trains. BRT
operations, of course, would not require certain system elements, such as running rails,
traction power, catenary poles and signal equipment, which are needed for LRT
operations. Each of the corridor Study Teams has been asked by METRO to assume
that LRT and BRT vehicles have the same performance characteristics. This
assumption has been applied to basic operating plans that were devised for each of the
three alignments of the North-Hardy Corridor, resulting in identical travel times for LRT
and BRT technologies. The maintenance facility, transit centers, and parking facilities
would also be similar except for the differences dictated by bus versus light ralil
technology.

Exhibit 2.30 presents a cross-section of typical at-grade LRT embedded double track.
Such a cross-section would apply to North Main and Greenspoint Drive.

Exhibit 2.30: Typical — At Grade Embedded Double Track
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Exhibit 2.31 presents a typical at-grade double lane BRT cross-section.

Exhibit 2.31: Typical — At-Grade Double Lane BRT
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Exhibit 2.32 shows a cross-section of ballasted double track. The section of ballasted
track shown in this particular view is located adjacent to a Reliant Energy transmission
line as would be the case for the Red LRT Alternative alignment (i.e.; LRT Alternative 2).
Preliminary discussions with Reliant Energy indicate that they may be willing to

cooperate with METRO in providing a strip of their right-of-way to accommodate a
transit alignment.

Exhibit 2.32: Typical — At Grade Ballasted Track
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Exhibit 2.33 illustrates the same representative section for BRT.

Exhibit 2.33: Typical — At Grade Busway (Two Lanes)
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Exhibits 2.34 and 2.35 show a typical cross-section for aerial LRT and BRT,
respectively, as would appear on Airline Drive in Green Alternative # 3 or on Greens

Road in all three alternatives.

Exhibit 2.34: Typical — LRT Aerial Structure on Airline Drive and Greens Road
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Exhibit 2.35: Typical — BRT Aerial Structure on Airline Drive and Greens Road
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Exhibits 2.36 and 2.37 depict a cross-section for aerial LRT and BRT, respectively, as
would appear along the IH-45 northbound frontage road. The existing two lanes of
Although the cross-sections in
Exhibits 2.36 and 2.37 indicate a single-column aerial structure supporting two LRT
tracks or two BRT lanes, the aerial structure can be replaced by retained fill sections
adjacent to IH-45 where it is deemed more economical to do so.

northbound traffic and sidewalks are maintained.
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Exhibit 2.36: Typical LRT Aerial Structure Adjacent to IH-45
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Exhibit 2.37: Typical BRT Aerial Structure Adjacent to IH-45
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2.5.3. Facility Requirements

LRT or BRT Maintenance Facilities will be required for all three North-Hardy Corridor
transit alignments.

The present LRT Yard and Shop located at South Fannin will not be able to handle the
additional vehicles required to service line extensions. The present LRT Maintenance
Facility is sized to store up to 60 light rail vehicles, which are projected to support
operations in the year 2025 on the Downtown to Reliant Park LRT line only. The shop is
sized and equipped to service 60 vehicles and to provide periodic heavy equipment
overhaul. The facility also provides for Maintenance-of-Way equipment and auxiliary
support vehicles. The shop also houses most METRORail operations and maintenance
administrative personnel.

For a North-Hardy LRT line extension, a light maintenance and inspection facility would
be required. The facility would include storage tracks for the additional fleet of vehicles
needed to support 2025 service requirements of the extended line. The new
maintenance facility would reduce vehicle deadhead time by providing another vehicle
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supply point for METRO’s LRT system. A similar maintenance and storage facility
would be needed to support a new fleet of BRT vehicles, if BRT technology was chosen
as the preferred Alternative for the North-Hardy Corridor.

Although the capital cost of a LRT and BRT maintenance facility has been accounted
for, its exact location is deferred to later studies that would occur if and when a locally
preferred alternative for the North-Hardy Corridor is selected. Nonetheless, there are
some general locations that are worthy of future investigation. All three North-Hardy
alignments have a branch that goes to the Bush Intercontinental Airport. Approximately
2.5 miles of this branch follows the Hardy Toll Road Airport Connector on its south side.
There appears to be plenty of suitable, undeveloped land in this general area where a
maintenance facility can be situated. Other than this general location, which is common
for three alternatives, there are other locations that can be considered for each
alignment. For the Blue Alternative, there are numerous potential sites where a
maintenance facility can be located along IH-45. Similarly, for the Red Alternative, there
are numerous locations along Union Pacific Railroad corridor, which the alignment
follows, particularly in the stretch between Greens Road and Robinson Road. For the
Green Alternative, there may be opportunities to locate a maintenance facility along
Airline Drive in the general vicinity between Gulf Bank and Aldine Bender Road.

The number of maintenance facility vehicle spaces is based on the LRT or BRT vehicles
required for each alternative alignment. To allow for future expansion, the maintenance
facility is sized for 50% more vehicles than the estimated 2025 fleet requirement. It is
assumed that two BRT vehicles are required to provide the equivalent passenger
capacity of one LRT vehicle. The space required for a 50-car LRT fleet or a 100-car
BRT fleet is estimated to be 15 acres. The space needed for smaller or larger fleets is
proportionately sized based on this estimated acreage.

Parking facilities are included along each alignment adjacent to selected passenger
stations. Key determinants in the selection of parking facilities are the anticipated need
for such facilities and the availability of land adjacent to passenger stations. Two types
of parking facilities are provided; i.e., surface parking and structured parking. Each
parking facility is assumed to provide an initial capacity of 500 car-spaces. Surface
parking is less costly per vehicle space, but requires more acreage than structured
parking. Consequently, structured parking is located within high activity areas where
property space and associated costs are at a premium. For this reason, structured
parking in the North-Hardy Corridor is only located at major shopping malls. Four bus
bays and associated access roads and amenities are included at structured parking
locations only. In effect, the structured parking facility locations also serve as transit
center locations by providing parking, kiss & ride, and bus transfer functions.

Passenger stations at which surface and structured parking locations are situated for
each of the North-Hardy Corridor alignments are indicated in Exhibit 2.38 below.
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Exhibit 2.38: Parking at Passenger Stations

Surface Parking Structured Parking

Blue Alternative # 1 Tidwell, Parker, Little York, Gulf Northline Mall,

Bank, West Mount Houston, Greenspoint Mall,
West Road, Kuykendahl P&R, Woodlands Mall
FM 1960, Louetta, Rayford
Sawdust, SH-242

Red Alternative # 2 Little York, Gulf Bank, Richey Greenspoint Mall,

Road, FM 1960, Louetta, Woodlands Mall
Rayford, SH-242

Green Alternative # 3 | Gulf Bank, West Road, Northline Mall,
Kuykendahl P&R Greenspoint Mall

Please note that surface parking at the existing Kuykendahl P&R facility would be
expanded in order to accommodate growth in demand if the Blue or Green Alternative
should be selected for implementation in the North-Hardy Corridor.

2.5.4. Operating Plans

Bus Operating Plan

For each of the three alignments the following assumptions were used to construct the
underlying bus networks:

Maintain 30-minute headways for local service on competing routes

Use Northline Mall Transit Center, Greenspoint Mall Transit Center, and
Kuykendahl Park-and-Ride as both local service and AHCT service transfer
locations to facilitate transfers

Place AHCT stations at all cross-town route intersections with each of the AHCT
alignments

Reduce bus (non-BRT) volumes on N. Main (Assumes the Fulton/San Jacinto
connection is in place)

Eliminate competing commuter service from Park-and-Rides that use (or are
planned) to use the existing HOV lane (Exception: Alternative 3 — Green Line
specifically uses a two-way HOV facility. Park-and-Ride service is maintained
throughout the corridor for this alternative.)

Attempt to preserve all through-routed lines in the corridor even if they compete
with the AHCT service (Some through-routing cannot be maintained because of
existing imbalance in service between the northern and southern parts of a route)

Written descriptions of each bus route for the “short list” transit alternatives were used to
code and test each alternative. Individual route descriptions are in Appendix F.
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Guideway Operating Plan

One of the important steps in evaluating alternatives is the establishment of an
appropriate operating plan for the service to be provided. In this first step of alternatives
analysis, where operating and maintenance costs are not calculated and assessed, the
operating plan is needed to determine the running times for each alternative. These,
together with the service frequency, can then used to determine demand potential
levels. The service provided must then be compared to anticipated demand in order to
determine that they are both in balance.

LRT

Since the three alternatives being considered in the North-Hardy Corridor Study
(Number 1 — Blue Line, Number 2 — Red Line, and Number 3 — Green Line) are all
extensions of the Main Street LRT Line that is under construction, their service levels,
etc. must be coordinated with it. On weekdays it is planned to operate a six-minute
interval service or headway composed of single-car trains in the peak and mid-day
periods running between the northern terminal at the University of Houston Downtown
(U of H) Station and the southern terminal at Fannin South (Fannin). An additional six-
minute headway service (also with one-car trains) would be operated between the
Smithlands and Hermann Park/Rice University stations, but in peak periods only. This
provides a combined three-minute peak period headway between the Smithlands and
Hermann Park/Rice U. stations to accommodate parking demand at Smithlands for the
Texas Medical Center. In the peak periods, then, there will be 10 car trips per hour
arriving and departing the U of H Station and 20 car trips per hour in both directions
between Smithlands and Hermann Park.

Service Patterns

Alternative 1 (Blue Line) would have two services. One service would run between the
Fannin and the SH 242 station near the Woodlands. The second service would run
between the Fannin and the Bush Intercontinental Airport (BIAH) stations. Initially, it
was determined that each service would run one-half of the trains; in other words, each
service would run at a 12-minute headway north of the U of H Station. As will be
discussed later in Section 2.5.5: Vehicle Requirements; however, this operating plan
was subsequently optimized to provide suitable capacity with fewer Light Rail Vehicles.

Alternative 2 (Red Line) would have three services. The first would run between the
Fannin and the SH 242 stations. The second would run from Fannin to the BIAH
station. The third would run from Fannin to the Kuykendahl Park and Ride (Kuykendahl)
stations. In the case of Alternative 2, each service would operate at three times the
combined 6-minute headway of the trunk line, or at an interval of every 18 minutes,
north of the U of H Station.

Alternative 3 (Green Line) would have two services. One would connect the Fannin and
Kuykendahl Park and Ride stations, and the second would connect Fannin and the
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BIAH stations. Each service would operate at double the combined 6-minute headway
of the trunk line, or every 12 minutes between the U of H Station and the outlying
terminals.

For a preliminary planning study such as this, dividing the services of each branch
evenly as a “first cut” estimate treats each branch with the same emphasis from the
standpoint of considering potential demand potential and capacity levels. Further, from
a practical standpoint, it also would be easier to manage and dispatch the total service
levels if they were to be divided in this manner. In keeping with the preliminary nature
of this work, it was assumed that all trains would make all stops.

BRT

In the case of BRT, it was assumed that its service would not operate between the U of
H Station and Fannin South along Main Street, as this would be a wasteful duplication of
the forthcoming LRT service. Instead, after leaving the U of H Station, southbound BRT
vehicles would descend the Main Street Bridge and then turn west and then south on
city streets to reach the Downtown Transit Center where they would terminate. In
addition to avoiding unnecessary duplication of the Main Street LRT service, shortening
the BRT routes in this manner would reduce their overall running time, thereby also
reducing their operating miles and vehicle hours and, further, reducing their vehicle
requirements. Should operation to/from the Downtown Transit Center not be practical,
the BRT services could loop via city streets in the same vicinity, instead.

Running Times

The second part of developing an operating plan is the determination of running times.
A computer-based Train Performance Simulation was run using the performance
characteristics of the METRO LRV, assuming level, tangent track. Station locations
were established, using the same alignment drawings that are used for the cost
estimating purposes.

The methodology used to calculate the running times between stations makes the
following assumptions:

1. There will be one acceleration/braking cycle per station-to-station run.

2. For the distance remaining in this station-to-station run the train would cruise at the
maximum speed allowed in that segment:

a. 30 miles per hour for at-grade operation on streets where that is the vehicular
traffic speed limit.

b. 35 miles per hour for at-grade operation on streets where that is the vehicular
traffic speed limit.

c. 66 miles per hour for grade-separated operation.
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3. Where the station-to-station distance is insufficient for trains to reach the top speed
generally allowed, the top speed was reduced so that the top speed allowed some
cruising time and distance. For example, in Alternative 1, the distance between Parker
and Little York is somewhat less than that required to attain 66 miles per hour and then
brake to a stop (4,179.6 feet). In this case, the speed limit was reduced to 60 miles per
hour (requiring only 2,899.2 feet) and the cruising distance (at 60 mph) was increased.
In operating reality, trains would actually attain speeds slightly greater than 60 mph, and
running times would be slightly shorter than by this calculation.

4. Station dwell times would average 20 seconds.

5. In view of the preliminary nature of alignment data and the fact that the methodology
assumes complete preemption of traffic signals on at-grade alignment segments, which
may not be possible at all locations, an upward Schedule Adjustment Factor was
applied to the calculated station-to-station run times as follows:

a. Plus 30 percent for at-grade segments
b. Plus 20 percent for grade-separated segments.

In the absence of detailed performance data for BRT vehicles, METRO asked that the
same running time data be used for BRT as for LRT. As noted in the discussion of
service patterns above, this assumption applies from the U of H Station north only. The
BRT run time between the U of H Station and the Downtown Transit Center was
estimated to be 7.5 minutes, which compares to the 29 minutes currently assumed from
U of H to Fannin South for LRT.

Exhibit 2.39 provides sample running times for the various alternatives along the North-
Hardy Corridor alignments. They are presented to / from the U of H Station and to/from
the Bush Intercontinental Airport Station.

Exhibit 2.39: Running Time Summaries — Light Rail / Bus Rapid Transit

Location Alternative 1 Alternative 2 Alternative 3
To / From U of H (in Minutes)

Woodlands Mall 56.7 53.1 NA
Bush IAH a47.7 42.8 49.5
Greenspoint Mall 34.1 36.5 35.1
Kuykendahl P&R 38.4 41.3 38.1

To / From Bush IAH (in Minutes)

Greenspoint Mall 13.6 27.0 12.9
Woodlands Mall 41.2 43.6 NA

Note: For those trips requiring a transfer between services, the time shown includes one half of a
service frequency.
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Vehicle Capacity

A Loading Standard of 144 passengers per LRV was used to represent the average
peak period capacity for LRT. This Loading Standard represents a capacity that allows
for fluctuations in loading during the peak period above and below this mean value,
facilitates passenger boarding and alighting at intermediate stations, and also provides
reasonable passenger comfort. It is not the maximum possible number of passengers
that could board an LRV, (such as immediately after a sporting event at Reliant Park),
which is significantly greater, possibly in excess of 200. For BRT, METRO has directed
a loading standard of 72; i.e., half that of a LRV.

Demand Potential

The General Planning Consultant supplied very preliminary demand potential data. This
was expressed in terms of riders leaving each station in the AM peak period, which was
then factored to represent the peak AM hour. The peak hour is assumed to be
approximately 50 percent of the three-hour peak period. Further, this data was supplied
for each individual service; i.e., for Alternative 1 by the SH 242 service and by the BIAH
service, even at the stations which are common to the two services. The one exception
to this breakdown structure is that south of the U of H Station, where the peak hour
demand potential is shown as a combined number for all services.

The demand potential numbers were derived based on an early version of the station
locations and the running times associated with them. Subsequently, the actual station
guantities and locations were revised somewhat as the result of discussions with
METRO staff. Demand potential data reflecting these changes was not received, and
much of the station access is assumed to be by automobile in the form of Kiss and Ride
(drop off of passengers) or by Park and Ride facilities, both forms of access being
relatively unaffected by the actual station locations. Therefore, the demand potential
data leaving any eliminated stations was ignored since the riders were assumed to be
on trains leaving the next retained station.

METRO has directed that the BRT demand potential is to be assumed to be the same
as for LRT. However, if the BRT services are to terminate at, or near, the Downtown
Transit Center, this assumption should be revisited in subsequent study efforts.

2.5.5. Vehicle Requirements

LRT
The determination of vehicle fleet requirements is based on the peak period
requirements for the two modes selected for the technologies considered for the short-
listed North-Hardy Alignments, namely LRT and BRT. This is because the AM and PM

rush hours represent the time when demand potential is highest and the capacity needs
are the greatest.
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The number of vehicles required is composed of the number of trains required and the
number of cars per train. In the case of Alternative 1 — the Blue Line, the number of
trains, computed separately for the service to SH 242 and the service to BIAH, is 38.
However, it must be noted that this is based on a five-minute combined headway (or 10
minutes on each route). Given the assumption that 50 percent of the peak period
demand potential is carried in the peak 60 minutes, some 1,684 passengers would be
carried on the SH 242 service between the Hogan and U of H stations, where the peak
link load occurs. By providing some 12 car trips per hour in the peak 60 minutes (6 two-
car trains), the average demand potential per car will be 140 passengers, just below the
144 loading standard. On the BIAH service, one-car trains on a 10-minute headway will
carry an average of 114 passengers per car. With a Round Trip Cycle Time (running
time in both directions plus layovers at both ends) of 200 minutes for the SH 242 service
and 180 minutes for the BIAH service 38 trains and 44 cars will be required for both
services. Allowing a 15% spare ratio, the total fleet required will be 51 vehicles.

A major reason for adopting ten-minute peak period headways for these two services is
to provide sufficient capacity for the shoulder hours on each side of the peak hour.
Assuming that each is approximately 25 percent of the peak period, its demand
potential at the peak load point will be one-half of that during the peak hour. This will
require some 12 trips per hour (of one-car trains) to stay within the loading standard of
144 passengers per LRT vehicle for the SH 242 service. Although the projected
demand potential for the BIAH service is somewhat lower, the need to run compatible
service frequencies on both services necessitates a like frequency on it.

It must be remembered that these services extend from Fannin South to their outer
terminals. Therefore, they include the entire Main Street Line. Further, it is assumed
that the two-car trains can be scheduled at appropriate times for the Smithlands shuttle
service requirements. Thus, the entire fleet of LRVs currently on order (18 cars) can be
subtracted from the 51 LRV requirement in order to establish the net number of LRVs
that must be purchased for the Blue Alternative (33).

In a like manner, fleet requirements were established for the Red and Green
Alternatives. In both cases, there was no need to reduce the combined headway of 6
minutes.

The Red Line’s service to SH 242 would require 4 two-car and 7 one-car trains, while
the 18 trains required on the BIAH and Kuykendahl services combined would all require
only one car per train. Thus the Red Line would require 38 total cars, including spares,
of which 18 are already on order, resulting in a net fleet requirement of 20 LRVs.

The Green Line’s two services would be mostly composed of one-car trains, with a
single two-car train being required on the Kuykendahl service. With spares, this results
in a total fleet requirement of 34 LRVs. However, since there are not a sufficient two-car
trains in service, the Smithlands shuttle service is still required and the net fleet
requirement for the Green Alternative is some 21 cars.
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BRT

In the case of the BRT alternatives, the Round Trip Cycle time is shorter due to the
truncation of BRT service at the Downtown Transit Center. However, this only partially
offsets the smaller capacity of the BRT vehicles. Further, the BRT alternatives cannot
offset their vehicle requirements with the LRVs on order for the Main Street Line. In
addition, the lower capacity per vehicle requires the operation of more service on
shorter headways. For example, the Red Line’s service to SH 242 has a Round Trip
Cycle Time of only 160 minutes because BRT vehicles turn back at the Downtown
Transit Center, instead of the South Fannin as is the case for the LRT Alternatives.
However, it needs a five-minute peak headway, plus 12 extra peak hour trips to keep its
average peak loading below 72 passengers per bus. Its companion service to BIAH
would run on a six-minute headway, which keeps its vehicle loading down to 68
passengers per bus. It is further assumed that, without the speed restrictions imposed
by a LRT signal system, BRT routes can operate up to 34 buses per hour per lane
without any major safety concerns, even at an assumed speed of 66 miles per hour.
Overall, the Red Line requires a fleet of 66 BRT vehicles in service, or 76 with spares.
This total also is a net BRT fleet requirement, since there is no offset as is the case for
the LRVs.

The Red Line BRT Alternative would require all three services to operate on 12-minute
headways. In addition, the SH 242 and Kuykendahl services would require 5 and 2
extra peak hour trips, respectively, to keep loadings within the 72 passenger loading
standard. This requires a total Red Line BRT vehicle fleet of 46, including spares.

For the Green Line BRT Alternative, the Kuykendahl and BIAH services would each
require a 10-minute peak headway. In addition, both services would require five
additional peak hour trips to keep within the BRT loading standard. The total BRT
vehicle requirement for this alternative, including spares, is 41.
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3.0: Environmental Screening of Detailed Alternatives

3.1: Land Use

The North-Hardy Corridor study area extends about 30 miles north from the Buffalo
Bayou in Downtown Houston to State Highway 242 (SH 242) at The Woodlands, and
east from Greenspoint to Bush Intercontinental Airport (see Exhibit 3.1). The corridor
includes several major activity centers — Greenspoint, Bush Intercontinental Airport
(IAH), The Woodlands — as well as a full array of both urban and rural land uses. The
Woodlands, a master planned community, anchors the corridor on the north. The
southern reaches of the study area include major residential neighborhoods just north of
Downtown Houston. The travel shed for the corridor includes significantly large areas to
the west and northeast. The corridor includes major north-south highway, toll road and
rail corridors.

In 1942, Houston established a Major Thoroughfare and Freeway Plan that was aimed
at creating a system of east-west and north-south connections, spaced from half of a
mile to one mile apart. While many of the connections have been completed, there are
some that remain incomplete. Portions of the corridor’s travel shed, particularly in the
northern section, are impacted by an incomplete system of major thoroughfares.

The southern portion of the corridor is almost fully within the boundaries of the City of
Houston. This area includes many older and well-established neighborhoods and
residential areas. The Major Thoroughfare and Freeway Plan in the southern portion of
the corridor has been completed. The northern portion of the corridor, on the other
hand, has significant amounts of vacant land, an incomplete system of major
thoroughfares, and land uses that are developed at much lower densities. There are
also some newer residential subdivisions in this area of the corridor.

The pattern of development throughout the corridor is generally influenced by the ease
of automobile access afforded by the North Freeway/Interstate Highway 45 (IH-45) and
the network of connecting major thoroughfares accessing this highway. There are three
Metropolitan Transit Authority of Harris County (METRO) Park and Ride lots located
within the study area, as well as two additional Park and Ride lots operated by Brazos
Transit. The majority of the more intense commercial activity is focused directly along
IH-45.
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Exhibit 3.1: North-Hardy Study Area
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Development along the Hardy Toll Road remains much less intense, with little or no
orientation to the Toll Road, since this highway was designed specifically to provide
limited points of access and to act mostly as a long distance conveyor of traffic between
Houston, IAH, and The Woodlands.

The purpose of this section of the Alternatives Analysis Report is to examine the short
list of alternatives with respect to potential environmental issues — including urban
elements, natural elements and cultural elements. The short list of alternatives includes
three advanced high capacity transit alignments — Light Rail Transit/Bus Rapid Transit
(LRT/BRT) — and proposed highway and road improvements, as shown in Exhibit 3.2.
Each of the LRT/BRT alignments are described generally in the Executive Summary
and in greater detail throughout this document, starting in this section in terms of land
use, and in the next section regarding acquisition and displacements. The alignments
and their proposed station locations are also shown in Exhibit 3.3, 3.4 and 3.5.

For the purposes of the environmental analysis, the North-Hardy Corridor has been
divided into six identifiable community areas, from south to north as follows (see Exhibit
3.6):

Near Northside

Northside/Northline

Aldine

Greenspoint/IAH

Spring

The Woodlands/South Montgomery County

The land use characteristics of each of these communities are discussed below, in
relation to each of the proposed LRT/BRT alignments and the proposed highway and
road improvements. The land uses in the North-Hardy Corridor are shown in Exhibits
3.7 through 3.23. The detailed discussion of the land uses along the proposed
LRT/BRT alignments follows the Exhibits.



Exhibit 3.2: Short List of Alternatives
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Exhibit 3.3: Station Locations — Blue Line

3-5



Exhibit 3.4: Station Locations — Red Line
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Exhibit 3.5: Station Locations — Green Line
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Exhibit 3.6: Communities in the Corridor
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Exhibit 3.7: Land Use (1)
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Exhibit 3.8: Land Use (2)
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Exhibit 3.9: Land Use (3 West)
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Exhibit 3.10: Land Use (3 East)
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Exhibit 3.11: Land Use (4 West)

3-13



v1-€

e e e ;.»:**.‘.7',_45': -

i

Landuse

ricultural Froduction ‘

hed Usecades)
mmI Light Rail - Downtown to Relia

mm Hardy Toll Road Extension

% R

-

e el oS5 e

Dot Dved]

¢T'€ Hayxg

(Jse3 v) asn pueT



Exhibit 3.13: Land Use (5 West)
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Exhibit 3.14: Land Use (5 East)
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Exhibit 3.15: Land Use (6 West)

3-17



Land Use (6 East)
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Exhibit 3.17: Land Use (7 West)
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Exhibit 3.18: Land Use (7 East)
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Exhibit 3.19: Land Use (8 West)
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Exhibit 3.21: Land Use (9 West)
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Exhibit 3.22: Land Use (9 East)
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Exhibit 3.23: Land Use (10)
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3.1.1: Blue Line

Near Northside

The Blue Line begins in the Near Northside area, where the land uses exhibit typical
urban characteristics, with a mix of commercial, residential and community related
activities.

Along North Main Street, between UH Downtown and Burnett, the Blue Line crosses the
Buffalo Bayou floodplain and the Union Pacific Hardy Rail Yard, and passes through
older industrial properties. Most of the Hardy Yard property is currently being
considered for a major redevelopment effort, though some railroad use is expected to
continue through the site. Between Burnett and Boundary streets, there are some small
neighborhood commerce and community facilities, older single-family homes and
scattered, small vacant lots. The pattern of development in the area generally exhibits a
continuous street grid with small blocks and lots. From Boundary Street to Airline Drive,
it crosses Little White Oak Bayou and passes through small neighborhood commerce,
older single-family homes, a cemetery, and scattered, small vacant lots.

The general characteristics of the land uses along Airline Drive in this area are similar to
that of North Main — there are small neighborhood commerce uses and community
facilities, older single-family homes and scattered, small vacant lots. In this area there
is also a farmers’ market, and some older apartment complexes.

Northside/Northline

Through this area, the Blue Line follows Airline Drive to Northline Mall and then runs
along the northbound frontage road of IH-45. Airline passes through highway-oriented
commerce (towards IH-45), industrial uses, older single-family homes, small
neighborhood commerce and scattered, small vacant lots.

IH-45, between Airline and North Shepherd contains a variety of highway-oriented
commercial uses, highway-oriented industrial properties and some residential — both
single-family homes and apartment complexes. There are also some neighborhood
community facilities and scattered vacant tracts and lots.

Aldine

In the Aldine area, the Blue Line follows the IH-45 alignment until just south of Beltway 8
where new right-of-way would need to be acquired. Land uses in this area include
highway-oriented commercial, highway-oriented industrial properties, single-family
homes, Aldine Ninth Grade School, neighborhood community facilities and scattered
vacant tracts. There are some apartment complexes located between Blue Bell and
Aldine Bender, as well as single family residential properties.
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Greenspoint/IAH

As the Blue Line enters the Greenspoint area, it travels off IH-45 in a northeasterly
direction along Greenspoint Drive. In this area there are large tracts of vacant land,
large apartment complexes, commercial and office buildings, and Greenspoint Mall.
There are also some single-family homes and industrial properties adjacent to 1H-45
where the Blue Line is proposed to connect between Greens Road and Rankin Road.
The Greens Bayou is also located along this section of the Blue Line.

As the Blue Line connects to the Kuykendahl Park and Ride just west of IH-45, there
are large tracts of vacant land, apartment complexes, single-family neighborhoods and
highway-oriented commercial and industrial uses and community facilities (e.g., large
school buildings). In addition, there are some scattered light industrial uses and newer
single-family subdivisions.

In this area, the Blue Line includes a spur to IAH. Along this section of the alignment as
it follows Greens Rd. from Greenspoint Drive to Central Greens Boulevard, there are
some large apartment complexes, commercial and office buildings, single-family
neighborhoods, and scattered vacant tracts.

Along Central Greens Boulevard, from Greens Rd. to the Hardy Airport Connector, there
are large tracts of vacant land and industrial properties. Along the Hardy Airport
Connector from Central Greens Boulevard to JFK Boulevard there are single-family
neighborhoods, scattered vacant tracts and lots, industrial buildings and facilities and
lands and facilities related to IAH. Once the alignment merges onto JFK Boulevard, it
enters the central access road to the airport terminals and associated facilities.

Spring

In the Spring area of the Blue Line along IH-45, the land uses continue to become more
scattered and more suburban, with large tracts of vacant land, along with pockets of
apartment development, scattered light industrial uses, highway-oriented commercial
uses, and single-family subdivisions. The Spring High School campus is also located
along this section of the Blue Line.

The Woodlands/South Montgomery County

As the Blue Line continues north on IH-45 towards The Woodlands, the land uses
include more large tracts of vacant land, strip retail, The Woodlands Town Center,
medical/professional uses, low-rise office/research facilities, light industrial uses, single
family subdivisions, and apartment complexes.
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3.1.2: Red Line

Near Northside

The Red Line follows North Main Street from UH Downtown to Little White Oak Bayou.
In the Near Northside the Red Line crosses the Buffalo Bayou floodplain and the Union
Pacific Rail Yard, and passes through older industrial properties, some neighborhood-
oriented commercial development, community facilities, older single-family homes and
scattered, small vacant lots. The Hardy Rail Yard is currently being considered for a
major redevelopment effort, though some railroad use is expected to continue through
the site. The Red Line then follows along the south side of the Little White Oak Bayou
in order to reach Fulton. An alternative option is also proposed in this location, with the
alignment turning east at Boundary Road to Fulton, rather than going along the Bayou
to Fulton. The land uses along Boundary are primarily residential.

Along Fulton, the land uses include Moody Park and Clemente Martinez Elementary
School. Along Irvington, there are small neighborhood commercial centers and
community facilities, older single-family homes, small apartment buildings, and
scattered, small vacant lots.

Northside/Northline

In this area, the Red Line continues north on Irvington and passes through small
neighborhood commercial centers and community facilities, older single-family
residential, small apartment buildings, and scattered, small vacant lots.

The land uses along the Hardy Toll Road include single-family homes (small and large
lots), small neighborhood commercial centers and community facilities, scattered, small
vacant lots, small apartment buildings and some scattered, large, vacant single family
lots. The development in this area is semi-rural, with large blocks and lots.

Aldine

The Hardy Toll Road is surrounded by single-family homes on large lots, scattered,
large, vacant tracts and various industrial facilities. There are also some mobile home
parks and rural-style development with large lots and tracts in this area. This area is
within the City of Houston’s Extra Territorial District (ETJ) — it is unorganized and has
limited infrastructure availability.

Greenspoint/IAH

In this area, the Red Line passes through development that is primarily on large lots,
including light industrial and apartments. There are also large tracts of vacant land.
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Like the Blue Line, this area also includes the east-west spurs to IAH and the
Kuykendahl Park and Ride. The east-west spur to the Kuykendahl Park and Ride
passes through the Greenspoint activity center. Land uses along the east-west spur
include single-family neighborhoods, scattered vacant tracts and lots, industrial
buildings and facilities, and lands and facilities related to I1AH.

The east-west spur to the Kuykendahl Park and Ride includes Greenspoint Mall, large
apartment complexes, commercial and office buildings, single-family neighborhoods,
industrial properties, and scattered vacant tracts. Greens Bayou is also adjacent to
portions of the Red Line.

Spring

The land uses along Hardy continue to be significant amounts of large vacant tracts of
land, along with some single family subdivisions, low density commercial uses, light
industrial, and large areas of vacant land containing smaller, isolated residential and
commercial/industrial developments. In this area the Red Line also passes through Old
Town Spring with its boutique style retail development and residential uses.

The Woodlands/South Montgomery County

In this area, the Red Line follows the Union Pacific Railroad (UPRR) right-of-way which
passes alongside large vacant tracts, single family subdivisions, semi-rural residential,
scattered small-to-mid scale industrial properties, and a borrow pit.

As it veers to the west from the UPRR right-of-way to connect with The Woodlands
Town Center, the Red Line passes through single-family subdivisions, small light
industrial properties and highway-oriented retail. The Red Line then travels north on IH-
45 to SH 242 past large vacant tracts, strip retail centers, medical/professional uses,
highway-oriented retail/commercial uses, and low-rise office/research.

3.1.3: Green Line

Near Northside

As described for both the Blue Line and the Red Line, the Green Line traverses North
Main from UH Downtown to Boundary Street. The land uses along this section include
the Buffalo Bayou floodplain, Hardy Rail Yard, older industrial properties, small
neighborhood commerce and community facilities, older single-family homes and
scattered, small vacant lots. The Hardy Rail Yard is currently being considered for a
major redevelopment effort, though some railroad use is expected to continue through
the site. Like the Red Line, the Green Line follows along the south side of the Little
White Oak Bayou in order to reach Fulton. There is also an alternative alignment
proposed along Boundary Road to Fulton.
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Once on Fulton, the Green Line for a short distance follows the same route as the Red
Line, north on Fulton and Irvington, until it reaches Cavalcade. On Cavalcade, it turns
west to Fulton. At Fulton, the Green Line turns north to Airline Drive. Along Fulton, the
land uses include Moody Park and Clemente Martinez Elementary School. Along
Irvington, there are small neighborhood commercial centers and community facilities,
older single-family homes, small apartment buildings, and scattered, small vacant lots.
Along Cavalcade, the land uses include older single-family homes, small neighborhood
commercial centers and community facilities, and scattered vacant lots.

Northside/Northline

In the Northside/Northline area, the Green Line continues along Fulton, alongside older
single-family homes, small neighborhood commercial centers and establishments, and
community facilities. The Green line has a stop at Northline Mall.

On Airline Drive there are small neighborhood commercial centers and establishments,
highway-oriented commercial buildings, older single-family homes, industrial
establishments, community facilities, small apartment buildings, and scattered, vacant
tracts and lots. The street grid becomes somewhat irregular in this area, with a variety
of different-sized lots and tracts.

Aldine

As the Green Line continues to follow the Airline Drive right-of-way, there are small
neighborhood-level commercial buildings, single-family subdivisions, scattered
industrial/warehouse properties, semi-rural residential and the occasional small to mid-
size vacant and underutilized tracts. The Major Thoroughfare and Freeway Plan has
not been completed in this area, creating a discontinuous road network.

Along Airline, as the Green Line approaches the Greenspoint area (north of West
Road); there is a school, highway-oriented commercial development and large
apartment complexes. There are also some single-family homes.

Greenspoint/IAH

Like the Blue Line, as the Green Line enters the Greenspoint area, it travels away from
IH-45 in a northeasterly direction towards Greenspoint Drive. In this area there are
large tracts of vacant land, large apartment complexes, commercial and office buildings
and Greenspoint Mall. There are also some single-family homes and industrial
properties where the Green Line runs between Greens Road and Rankin Road. Greens
Bayou is also located along this section of the Green Line.

As the Green Line passes Rankin Road and the Kuykendahl Park and Ride on the west
side of IH-45, there are large tracts of vacant land, apartment complexes, single-family
neighborhoods and highway-oriented commercial and industrial uses and community
facilities (e.g., large school buildings). In addition, there are some scattered light
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industrial uses and newer single-family subdivisions.

Like the Blue and Red Lines, the Green Line includes the spur to IAH. Along this
section of the alignment as it follows Greens Rd. from Greenspoint Drive to Central
Greens Boulevard, there are some large apartment complexes, commercial and office
buildings, single-family neighborhoods and scattered vacant tracts.

Along Central Greens Boulevard, from Greens Rd. to the Hardy Airport Connector, there
are large tracts of vacant land and some industrial properties. Along the Hardy Airport
Connector from Central Greens Boulevard to JFK Boulevard, there are single-family
neighborhoods, scattered vacant tracts and lots, industrial buildings and facilities, and
lands and facilities related to IAH. Once the alignment merges onto the JFK Boulevard
right-of-way, it is traversing along the central roadway toward the airport terminals. The
Green Line is proposed to terminate at the airport terminals.

Spring

The Green Line does not traverse the Spring area.

The Woodlands/South Montgomery County

The Green Line does not traverse The Woodlands/South Montgomery County area.

3.1.4: Highway and Road Improvements

[Highway improvements elements will be considered in 2004. Therefore, this section
will be included in North-Hardy Highway Alternatives Analysis Report.]

3.1.5: Assessment of Impact

From the perspective of land use sensitivity, potentially the most critical impacts occur
as each of the three alignments go through the older, established residential
neighborhoods in the Near Northside and Northside/Northline areas, and also to some
degree in the Aldine area. Care must be taken to protect against neighborhood
disruption and displacement of existing residents, as well as to ensure that safety issues
are adequately addressed. All three proposed alignments rely, at least to some degree,
on existing roadways going through neighborhoods, where the potential impacts on
sensitive land uses could be most significant. (See also Section 3.6: Safety and
Security, Section 3.7: Visual and Aesthetics, and Section 3.8: Communities for more
discussion on these issues.)

The likelihood of impacts on land use through new development would likely be felt
strongest in the Aldine, Greenspoint, Spring, and The Woodlands/South Montgomery
County area, where there is a greater amount of vacant land available for development.
There are also some activity centers that could undergo additional development through
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redevelopment and intensification, including the Northline Mall, Greenspoint and The
Woodlands.

Development pressure will also be felt in close proximity to proposed stations,
especially where good pedestrian access is provided. This pressure could impact land
values in areas of existing development. Where the alignments follow major
thoroughfares there could be some land use changes through development and
redevelopment. Development and redevelopment opportunities would be enhanced
where there are supporting policies and design guidelines in place, such as in the
Northside Village neighborhood (Near Northside area) and the Greenspoint Tax
Increment Reinvestment Zone (TIRZ)/Management District. (For more detailed
discussion on potential development and redevelopment opportunities, see Section 5.0:
Economic Development).

Other than the issues raised above with respect to the potential impacts on existing
residential areas, the overall land use pattern throughout the corridor does not pose
significant issues or obstacles to the development of LRT/BRT. Further, the overall
impacts on land use do not differ significantly between the Blue, Red or Green Lines.
More detailed analysis on potential land use impacts should be conducted once the
Locally Preferred Investment Strategy (LPIS) is selected.

3.2: Acquisition & Displacements

3.2.1: Blue Line

North-South Alignment

The proposed Blue Line begins at the northern terminus of UH Downtown to Reliant
Park light rail line at UH Downtown. From there it heads north, at-grade, following the
existing right-of-way of North Main Street. About 500 feet north of IH-10, the LRT/BRT
alignment transitions to an aerial structure, ramping up to fly over the Hardy Yard. It
continues on an aerial structure for a distance of about 2,000 feet and then returns back
to grade in the center of North Main near Harrington Street, just north of which, an at-
grade station is location at Hogan Street. The total distance of right-of-way acquisition
required for this section of the LRT/BRT would be about 2,200 feet.! The majority of this
section runs through the area of Hardy Rail Yard.? There are a few existing industrial
buildings in this section which are either very close to, or within the LRT/BRT right-of-
way. Since redevelopment of the Hardy Rail Yard area is currently being considered,

! This discussion assumes that road right-of-way-of-way and paved section of a road are synonymous, as depicted
on air photos of the LRT/BRT alignments prepared by STV Incorporated, dated February 2003. A more precise
analysis of potential right-of-way requirements and impacts would need to be based on more accurate property and
right-of-way surveys during the analysis of the LPIS.

% The proposed Hardy Rail Yard redevelopment area is an irregularly shaped collection of parcels of land
comprising about 200 acres, generally bounded by 1H-45 on the west, IH-10 on the south, Maury Street on the east
and Quitman Street on the north.
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the placement of the alignment through this section could possibly be accommodated
as part of the redevelopment plans, to minimize acquisition impacts. Joint development
opportunities in this area should be explored. Potentially, a station could be located on
the elevated section near the Hardy Yard.

The Blue Line continues at-grade in the center of North Main for approximately 2 miles
to Airline Drive. Along this section, there are three planned stations — Quitman Street,
IH-45 (just west of the freeway), and Airline Drive — each of which would appear to have
potential displacement and acquisition impacts on commercial properties/buildings.

The alignment then turns north and continues at-grade in the center of Airline Drive for
approximately 2 miles with stations at Cavalcade Street and at IH-610. After IH-610, the
alignment transitions to an aerial structure in the center of Airline Drive to cross over the
Houston Belt and Terminal (HB&T) railroad, then returns to grade. Shortly before
Crosstimbers, the Blue Line rises again onto an elevated structure in the center of
Airline and then turns northeastward flying over Crosstimbers Street and IH-45 to reach
Northline Mall. An aerial station would be located on the west side of Northline Mall.

Some property acquisition may be required from the commercial properties located on
the east side of Airline between Cavalcade and IH-610 Loop. Some property acquisition
and displacement of existing commercial buildings may be necessary in the vicinity of
the Cavalcade station. At the IH-610 Loop, adjacent properties that could be impacted
include some residential buildings. Where the alignment swings to the east just south of
Crosstimbers towards the Northline Mall commercial buildings may also be impacted,;
however, since the alignment is in an aerial structure at this point, displacement could
possibly be minimized. Acquisition of property would also be required (see Exhibit
3.24))

At Northline Mall the alignment swings to the north along IH-45. Some property
acquisition would be required at Northline Mall to accommodate the alignment, as well
as a station. Opportunities for joint development should be explored at this location. In
this section there are two existing commercial buildings that are directly within the
proposed right-of-way of the proposed aerial structure (see Exhibit 3.25). However,
since the alignment is in an aerial structure at this point, displacement could possibly be
minimized. On the north side of Northline Mall, the alignment continues aerial as it
connects over to the east side of the IH-45 right-of-way (between the freeway and the
northbound frontage road.
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Exhibit 3.24: Commercial Buildings at Crosstimbers
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Exhibit 3.25: Commercial/lnstitutional Buildings at Northline Mall
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From Northline Mall, the alignment continues north on an aerial structure along 1H-45 for
approximately 7.6 miles positioned for the most part in the narrow strip of space
between the northbound freeway lanes and the adjacent frontage road. Aerial stations
are proposed at the following major cross streets: Tidwell Street, Parker Road, Little
York Road, Gulf Bank Road, West Mount Houston Road, and West Road. There may
be displacement or acquisition impacts along this section of the alignment in order to
maintain the two northbound frontage road lanes that currently exist. There could also
be some impacts to adjacent commercial properties in proximity to the proposed
stations, depending on the exact size and location of these stations.

Just north of Aldine Bender, the Blue Line returns to grade as it turns to the northeast.
New right-of-way would be required for this section since there is no existing road;
however, no existing buildings would be impacted.

The alignment continues at grade turning north onto the southern extension of
Greenspoint Drive. After crossing under Beltway 8, the Blue Line ramps up onto an
aerial structure and swings onto Greenspoint Mall property on the west side of
Greenspoint Drive. It continues on aerial guideway to a Greenspoint Mall station
located approximately 1,000 feet south of Greens Road. Leaving the Greenspoint Mall
Station the aerial alignment turns west toward IH-45 paralleling Greens Road for a short
distance while ramping higher before turning northward and flying over Greens Road
and the northbound lanes of IH-45. Right-of-way acquisition would be required from the
west side of Greenspoint Drive and the south side of Greens Road. In addition, the
existing commercial buildings at the southwest corner of Greenspoint Drive and Greens
Rd. and the northeast corner of Greens Road and [-45 might be displaced (see Exhibits
3.26 and 3.27). However, since the alignment is in an aerial structure at this point,
displacement could possibly be minimized.

Exhibit 3.26: Office Building at Greenspoint Drive & Greens Road
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Exhibit 3.27: Commercial Building at Greenspoint Drive & IH-45

N P>

The alignment comes to grade in the center of IH-45 and continues at grade in the
median of IH-45 to Rankin Road. It then ramps up onto aerial structure and turns
northwestward to clear the southbound lanes of IH-45 and reach the Kuykendahl Park
and Ride facility. A new aerial station would be located along the east side of the
current Park-and-Ride facility. There will be property acquisition required in the vicinity
of this station. In addition, approximately four existing commercial structures on the
west side of IH-45 would likely be displaced; however, since the alignment is in an aerial
structure at this point, displacement could possibly be minimized (see Exhibit 3.28).

Exhibit 3.28: Commercial Buildings at Kuykendahl Park and Ride
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The alignment continues on aerial structure, turning back toward IH-45 and, after
clearing the southbound lanes, comes to grade in the center of IH-45 near Airtex Drive.
Some property acquisition would be required in this section between the Kuykendahl
Park and Ride station and IH-45 to facilitate a new right-of-way alignment. It appears to
be primarily following some open space adjacent to a residential development in this
location. No buildings appear to be impacted.

The Blue Line continues north in the center of IH-45 almost entirely at-grade for
approximately 12.3 miles to The Woodlands Parkway. Three stations are proposed in
this segment at FM 1960, at Louetta, and at Rayford/Sawdust Road. At FM 1960 and
Rayford/Sawdust, the alignment rises onto an aerial structure in the center of IH-45. No
displacement or acquisition impacts are foreseen along this entire section of the
alignment.

At Woodlands Parkway, the Blue Line transitions to an aerial structure in order to cross
over the southbound lanes of IH-45 to the west side of the freeway and to the west side
of Lake Woodlands to an aerial station at The Woodlands Town Center. Some property
acquisition would be required for this section, in the vicinity of Lake Robbins Drive, as
well as for the station.

Beyond the station at The Woodlands Town Center, the aerial alignment turns eastward
toward IH-45 flying over Lake Woodlands Drive and over the southbound lanes of the
freeway coming down to grade in the center of IH-45 near Medical Plaza Drive. There
would be property acquisition needed throughout this section. In addition, the alignment
would cause displacement of an office building at the southwest quadrant of Lake
Woodlands Drive and IH-45, however since the alignment is in an aerial structure at this
point, displacement could possibly be minimized (see Exhibit 3.29).

Exhibit 3.29: Office Building North of The Woodlands Town Center
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The alignment continues at-grade in the center of IH-45 for 2.2 miles and then
transitions into an aerial structure as it crosses SH 242 and terminates at an aerial
station just north of SH 242. There are no property acquisition needs or displacement
issues in this section.

East-West Spur

Leaving the proposed station at Greenspoint Mall, the Blue Line has a spur that turns
east toward IAH. As the alignment turns east at Greens Road, there will be some
property acquisition needs at the southeast quadrant of Greenspoint Drive and Greens
Road. The alignment stays aerial and continues east in the center of Greens Road. An
aerial station is proposed at Imperial Valley Drive. Some property acquisition may be
required to facilitate construction of the station. Shortly before reaching West Hardy
Road, the alignment swings to the north side of Greens Road and continues in a
northeasterly direction flying over Hardy Road, the Union Pacific Railroad, and the
Hardy Toll Road until it reaches the Hardy Toll Road Airport Extension. The alignment
then follows the south side of the Hardy Toll Road extension towards IAH.

Property acquisition would be required along the north side of Greens Road in the
vicinity of Hardy Road/Hardy Toll Road, and along the south side of the Hardy Toll Road
extension as the alignment continues on a curve to the northeast towards IAH. In
addition, there may be some building displacement; however, since the alignment is in
an aerial structure at this point, displacement could possibly be minimized (see Exhibits
3.30 and 3.31).

Exhibit 3.30: Commercial Building on South Side of Hardy Toll Road
Extension to IAH
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Exhibit 3.31: Building on South Side of Hardy Toll Road Extension to IAH

N P>

The alignment stays aerial initially to fly over Central Green Blvd, Air Center Blvd, and
Aldine Westfield Road before continuing at-grade. The alignment becomes aerial again
on its approach to JFK Boulevard turning northward while flying over to the east side of
JFK Blvd. A station is proposed immediately after the northward turn as the alignment
comes to grade near the City Economy Lot. The alignment continues north on the east
side of the northbound frontage road of JFK Boulevard, veers further east toward the
new consolidated car rental facility with provisions for a future station. The alignment
then returns to JFK Boulevard flying over the northbound lanes on aerial structure
before coming to grade on the west side of the northbound JFK Blvd. lanes continuing
at grade to a proposed terminal station at the intersection of JFK Blvd. and Terminal
Road South.

Property would need to be acquired throughout this section — although these are
primarily lands owned by City of Houston Airport System. There may be an issue with
the size of the existing grade-separated crossings at the runway overpasses.

Parking & Maintenance Facilities®

Parking facilities will be needed at a variety of locations along the corridor. Surface
parking areas near stations will need to accommodate at least 500 automobile spaces.
Assuming that 1 acre is required per 100 automobiles (or 435.6 square feet per
automobile), each surface parking area will need to be about 5 acres. It is expected
that surface parking will be needed very close to 11 stations along the Blue Line, as
follows: Tidwell, Parker, Little York, Gulf Bank, West Mount Houston, West Road,
Kuykendahl, FM 1960, Louetta, Rayford/Sawdust, and SH-242.

Parking structures will also be needed at key locations along the alignment. Each
parking structure should also accommodate at least 500 automobile spaces. Assuming
5 levels of parking with 100 spaces per level, at least 1 acre would be required for each
parking structure. A transit center with about four bus bays will likely also be needed

¥ Source for parking and maintenance facility needs: STV Inc.
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near each parking structure. For the Blue Line, structured parking would be needed at
Northline Mall, Greenspoint Mall, and The Woodlands Mall.

Land would need to be acquired for each parking lot and parking structure to
accommodate needed parking. There are a number of existing parking lots that might
have shared parking opportunities, or large tracts of vacant or underutilized land close
to some station locations that might be suitable (i.e. Northline Mall, Tidwell, Parker, West
Mount Houston, West Road, Greenspoint Mall, Kuykendahl, FM1960, Louetta,
Rayford/Sawdust, The Woodlands Mall and SH 242). However, building acquisition will
likely be needed at most locations to accommodate parking needs.

LRT or BRT maintenance facilities will be required for all three alignments. The present
LRT Yard and Shop located at South Fannin will not be able to handle the additional
vehicles required to service line extensions. The present LRT maintenance facility is
sized to store up to 60 light rail vehicles, which are projected to support operations in
the year 2025 on the Downtown to Dome LRT line only. The shop is sized and
equipped to service 60 vehicles and to provide periodic heavy equipment overhaul. The
facility also provides for maintenance-of-way equipment and auxiliary support vehicles.
The shop also houses most METRO operations and maintenance administrative
personnel.

A new maintenance facility in the North-Hardy Corridor would include storage tracks for
the additional fleet of vehicles needed to support 2025 service requirements of the
North-Hardy line. The new maintenance facility would reduce vehicle deadhead time by
providing another vehicle supply point for METRO’s LRT system. A similar maintenance
and storage facility would also be needed to support a new fleet of BRT vehicles.

The exact location for a new maintenance facility will be determined once the Locally
Preferred Investment Strategy is selected. Nonetheless, there are some general
locations that are worthy of future investigation. All three alignments have a branch that
goes to the George Bush Intercontinental Airport. Approximately 2.5 miles of this
branch follows the Hardy Toll Road Airport Connector on its south side. There appears
to be plenty of suitable, undeveloped land in this general area where a maintenance
facility could be situated. Other than this general location, which is common for three
alignments, there are other locations that can be considered. For the Blue Alternative,
there are numerous potential sites where a maintenance facility can be located along
IH-45.

Roughly 15 to 25 acres would be required for a maintenance facility, depending on the
fleet size required. The Blue Line would have the highest fleet requirement and,
therefore, have a maintenance facility at the high-end of the range, whereas the Red
and Green Lines would have a much lower fleet requirements and are, consequently, at
the low end of the range.
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3.2.2: Red Line

North-South Alignment

The Red Line follows the same alignment with identical stations as the Blue Line from
its point of origin at UH Downtown, along North Main to Little White Oak Bayou, just
north of Boundary Road. In this section the alignment heads north, at-grade, following
the existing right-of-way of Main Street on the west side. About 500 feet north of IH-10,
the alignment transitions to an aerial structure, ramping up to fly over the Hardy Yard
railroad facility. It continues on an aerial structure for a distance of about 2,000 feet and
then returns back to grade in the center of North Main near Harrington Street, just north
of which an at-grade station is located at Hogan Street. Potentially, a station could be
located on the elevated section near Hardy Yard, if plans for an intermodal center at this
location are pursued. Beyond Hogan the alignment continues at-grade in the center of
North Main with an additional station at Quitman Street. All impacts on acquisitions and
displacements in this section of the Red Line would be the same as the Blue Line.

At Little White Oak Bayou, the Red Line shifts to the northeast to follow along the south
side of the Bayou to Fulton Street at-grade. This section will require property acquisition
and has some apparent displacement to commercial and residential properties, as well
as the southeast corner of Moody Park (see Exhibits 3.32 and 3.33.).
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Exhibit 3.32: Little White Oak Bayou
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Exhibit 3.33: Turn North at Moody Park

N P>

An alternate option to reach Fulton Street has been proposed, turning east on Boundary
Street and then north on Fulton. The alternate alignment options meet at Hays and
Fulton Streets. This alternate option also has some property acquisition and
displacement issues, including impacts on residential (see Exhibit 3.34).

Exhibit 3.34: Alternate Option — Commercial and Residential Structures
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Beyond this point the alignment veers to the right to follow Irvington Blvd. It continues
almost entirely at-grade in the center of Irvington for 4.5 miles to West Hardy Road.
Stations in this segment on Irvington Boulevard are proposed north of Hays Street near
Bigelow, at Patton Street, Cavalcade Street, IH-610, Crosstimbers Street, and at Tidwell
Street. The proposed stations could have some property acquisition needs, as well as
some potential displacement issues, depending on exactly how they positioned and
their size.

North of IH-610, the alignment rises onto an aerial structure for 2,400 feet to fly over the
HB&T railroad. Where Irvington terminates at West Hardy Road, the alignment veers
north entering Reliant Energy right-of-way between the Hardy Toll Road and West
Hardy Road — a wide unpaved, grassy area. As it crosses West Hardy Road, it remains
at-grade. The Red Line follows the Hardy Toll Road within the existing Reliant Energy
right-of-way to just north of Gulf Bank, a distance of 2.8 miles. In this section, it
becomes aerial just north of Parker to fly over the Hardy Toll Road exit and entrance
ramps and then returns to grade at Little York where an at-grade station is proposed.
Beyond Little York the alignment again becomes aerial to fly over the Hardy Toll Road
exit ramp for Little York. The remainder of this section is at-grade with an at-grade
station at Gulf Bank. The Reliant Energy right-of-way terminates approximately 2,000
feet north of Gulf Bank Road. In this area, there would be property acquisition needs as
well as displacement concerns near the intersection of West Hardy Road and Hill (see
Exhibit 3.35).

Exhibit 3.35: West Hardy Road at Hill

N P>

The alignment would continue north adjacent to the Hardy Toll Road in the space just to
the west of the West Hardy Road lanes. This section would have property acquisition
needs for the new transit right-of-way and displacement of existing structures; including
some residential disruption (see Exhibit 3.36).
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Exhibit 3.36: West Hardy Road — North of Aldine Mail

N P>

Approximately 1.1 miles south of Aldine Bender Road the alignment shifts to the east
side of West Hardy Road, adjacent to the UP Railroad, and would likely result in
property acquisition in that stretch. Shortly before Beltway 8 the Red Line shifts from
this position to the median of West Hardy Road. It continues at-grade in the median to
an at-grade station for Greens Road, which actually will be located approximately 2,000
feet south of Greens Road. There are no apparent acquisition needs or displacement
issues through this section.

Beyond the Greens Road Station, the alignment splits into three branches: the main
branch continuing to The Woodlands, and two spurs diverging, one to IAH and one to
Greenspoint and the Kuykendahl Park and Ride, as discussed below.

As the Red Line continues north to The Woodlands, it stays primarily at-grade adjacent
to and west of the UPRR, except for a 5.2 mile section beginning approximately 2,000
feet north of Rankin Road, where it follows along the west side of the Hardy Toll Road.
Stations in this section are proposed at Richey Road, FM 1960, Louetta, and Rayford
Road. Immediately north of Louetta station the alignment would rise onto an aerial
structure for 4,700 feet to fly-over UPRR spur tracks in the Old Town Spring area.
Property would likely need to be acquired for a significant portion of this entire section.
Just north of Rayford Road, the alignment appears to encroach on an existing trailer
park. No other existing buildings would appear to be displaced through this section.

Beyond Rayford Road, the Red Line continues north adjacent to the UPRR right-of-way
to Robinson Road, where it turns to the west toward The Woodlands. This east-west
section may require new right-of-way to be acquired, with some possible building
displacement, including single family residential, depending on the width of the right-of-
way needed (see Exhibits 3.37(a) and (b)).
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Exhibits 3.37 (a) and (b): Robinson Road

N P> N P>

As it approaches IH-45 at Woodlands Parkway, the Red Line becomes elevated to cross
to the west side of IH-45. It continues on an aerial structure to a proposed aerial station
at The Woodlands Mall identical to the station proposed for the Blue Line.

From this point north the Red Line follows the same alignment as the Blue Line. It turns
eastward toward IH-45 flying over Lake Woodlands Drive and returns to grade in the
center of IH-45 near Medical Plaza Drive. The alignment continues at-grade in the
center of IH-45 for 2.2 miles and then transitions into an aerial structure as it crosses
SH 242 and terminates at an aerial station just north of SH 242.
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East-West Spur

With the exception of the transition point at Hardy Toll Road near Greens Road and the
location of the proposed station at Greenspoint Mall, the Red Line’s east-west spur is
identical to the Blue Line. The transition point may require some property acquisition to
make the turn from north-south to east-west, but for the most part, it stays within
existing right-of-way. From the Greenspoint Mall station, the alignment follows the same
route as the Blue Line to the proposed station at Kuykendahl Park and Ride.

Parking & Maintenance Facilities*

As mentioned above for the Blue Line, parking facilities will be needed at a variety of
locations along the corridor. Surface parking areas near stations will need to
accommodate at least 500 automobile spaces. Assuming that 1 acre is required per
100 automobiles (or 435.6 square feet per automobile), each surface parking area will
need to be about 5 acres. It is expected that surface parking will be needed very close
to 8 stations along the Red Line, as follows: Little York, Gulf Bank, Kuykendahl, Richey
Road, FM 1960, Louetta, Rayford, and SH-242.

Parking structures will also be needed at key locations along the alignment. Each
parking structure will should also accommodate at least 500 automobile spaces.
Assuming 5 levels of parking with 100 spaces per level, at least 1 acre would be
required for each parking structure. A transit center with about four bus bays will likely
also be needed near each parking structure. For the Red Line, structured parking would
be needed at Greenspoint Mall and The Woodlands Mall.

Land would need to be acquired for each parking lot and parking structure to
accommodate needed parking. There are a number of existing parking lots that might
have shared parking opportunities, or large tracts of vacant or underutilized land close
to some station locations that might be suitable (i.e. Greenspoint Mall, Kuykendahl,
Richey Road, FM 1960, Louetta, The Woodlands Mall, and SH 242). However, building
acquisition will likely be needed at most locations to accommodate parking needs.

As discussed above for the Blue Line, LRT or BRT maintenance facilities will be
required for all three alignments. The exact location for a new maintenance facility will
be determined once the Locally Preferred Investment Strategy is selected. Roughly 15
to 25 acres would be required, depending on the fleet size required. The Red Line
would have a lower fleet requirement than the Blue Line and, consequently, would be at
the lower end of the range. In addition to the opportunities on the south side of the
Hardy Toll Road Airport Connector that are common to all three alignments, there are
numerous locations along the Union Pacific Railroad corridor, particularly in the stretch

* Source for parking and maintenance facility needs: STV Inc.
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between Greens Road and Robinson Road, which might be suitable for locating a
maintenance facility.

3.2.3: Green Line

North-South Alignment

The Green Line follows the same alignment with identical stations as the Red Line from
its point of origin at UH Downtown to Cavalcade. All acquisitions needs and
displacements impacts would be the same in this section.

At Cavalcade, the Green Line turns west from Irvington and continues at-grade in the
center of Cavalcade. This turn will necessitate some property acquisition from the
commercial property on the southwest corner. Some displacement of existing buildings
may also be possible (see Exhibit 3.38)

Exhibit 3.38: Turn West from Irvington to Cavalcade

N P>

At Fulton, the alignment turns north, where there will also be some property acquisition
impacts. An at-grade station is proposed immediately after the turn, which could also
have displacement impacts (see Exhibit 3.39).
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Exhibit 3.39: Turn North from Cavalcade to Fulton

N P>

The Green Line follows the existing right-of-way of Fulton to Crosstimbers and Northline
Mall, at which point it leaves existing right-of-way and enters the Northline Mall site. An
at-grade station is proposed at IH-610 Loop.

Approximately 1,600 feet north of IH-610 Loop, the Green Line rises onto an aerial
structure to fly over the HB&T Railroad. It continues on an elevated structure in the
center of Fulton until reaching Northline Mall at Crosstimbers.

The alignment continues through Northline Mall with an aerial station proposed on the
east side of the Mall. Beyond the station the alignment turns westward to reach Airline
Drive, then turns north onto Airline and continues on an aerial structure in the center of
Airline for 6.1 miles to just north of West Road. This section will require property
acquisition at Northline Mall, as well as at the turn to the north at Airline (see Exhibit
3.40).

Aerial stations in this segment are proposed at Tidwell Street, Parker Road, Little York
Road, Gulf Bank Road, and West Road. Property acquisition may be required at the
station locations, depending on the exact size and location of these stations.

Approximately 1,000 feet north of the station at West Road, the alignment comes down
to grade in the center of Airline Drive continuing in this fashion past Aldine Bender
Road, where Airline Drive terminates. North of Aldine Bender Road, the Green Line has
the same alignment and stations as the Blue Line, except that the western branch of the
Green Line terminates at the Kuykendahl Park and Ride.
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Exhibit 3.40: Northline Mall/Airline

N P>

East-West Spur

The alignment of the east-west spur for the Green Line, including the connection to the
Kuykendahl Park and Ride, is the same as the Blue Line, with the same resulting
impacts on acquisitions and displacements.

Parking & Maintenance Facilities®

As mentioned above for both the Blue Line and the Red Line, parking facilities will be
needed at a variety of locations along the corridor. Surface parking areas near stations
will need to accommodate at least 500 automobile spaces. Assuming that 1 acre is
required per 100 automobiles (or 435.6 square feet per automobile), each surface
parking area will need to be about 5 acres. It is expected that surface parking will be

> Source for parking and maintenance facility needs: STV Inc.
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needed very close to 3 stations along the Green Line, as follows: Gulf Bank, West
Road, and Kuykendahl.

Parking structures will also be needed at key locations along the alignment. Each
parking structure will should also accommodate at least 500 automobile spaces.
Assuming 5 levels of parking with 100 spaces per level, at least 1 acre would be
required for each parking structure. A transit center with about four bus bays will likely
also be needed near each parking structure. For the Green Line, structured parking
would be needed at Northline Mall and Greenspoint Mall.

Land would need to be acquired for each parking lot and parking structure to
accommodate needed parking. There are existing parking lots that might have shared
parking opportunities, or large tracts of vacant or underutilized land close to each of the
station locations where parking is planned that might be suitable. However, some
building acquisition may be needed at some of the locations to accommodate parking
needs.

As discussed above for the Blue and Red Line, LRT or BRT maintenance facilities will
be required for all three alignments. The exact location for a new maintenance facility
will be determined once the Locally Preferred Investment Strategy is selected. Roughly
15 to 25 acres would be required, depending on the fleet size required. Like the Red
Line, the Green Line would have a lower fleet requirement than the Blue Line and,
consequently, the size of the maintenance facility would be at the lower end of the
range. In addition to the opportunities on the south side of the Hardy Toll Road Airport
Connector that are common to all three alignments, there may be opportunities for the
Green Line to locate a maintenance facility along Airline Drive between Gulf Bank and
Aldine Bender Road.

3.2.4: Highway and Road Improvements

[Highway improvements elements will be considered in 2004. Therefore, this section
will be included in North-Hardy Highway Alternatives Analysis Report.]

3.2.5: Assessment of Impact

Each of the alignments would have impacts on property acquisition and result in
displacement of some existing buildings. In addition, any of the proposed stations,
parking facilities, and maintenance facilities could have some property acquisition
needs, as well as some potential displacement issues, depending on exactly how they
positioned and their size. However, since many sections of the alignments are
proposed to be on aerial structures, potential impacts could possibly be minimized.

The most significant potential impacts would be caused by the Red Line, which would

require right-of-way acquisition for a significant length of the alignment north of Irvington
Boulevard. All three alignments may require new right-of-way along North Main Street
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and impact some existing industrial buildings. Both the Red and Green Lines could
require right-of-way acquisition and results in displacement of existing commercial and
residential properties in the vicinity of Little White Oak Bayou/Moody
Park/Boundary/Fulton.

The Red Line would have property acquisition needs as well as displacement concerns
near the intersection of West Hardy Road and Hill. Along West Hardy Road, north of
Aldine Mail Route and south of Beltway 8, there would be property acquisition needs for
the new road right-of-way and displacement of existing structures, including some
residential disruption. Where the Red Line runs adjacent to the UPRR and the Hardy
Toll Road north of Greens Road, property would likely need to be acquired for a
significant portion of this entire section. Just north of Rayford Road, the alignment
appears to encroach on an existing trailer park. No other existing buildings would
appear to be displaced through this section. There may also be new right-of-way
needed, with some possible building displacement, including single family residential,
depending on the width of the right-of-way needed, where the alignment turns towards
The Woodlands at Robinson Road. Property acquisition would be required at
Greenspoint Mall and The Woodlands Town Center to accommodate the Red Line
alignment, as well as proposed stations at these locations.

The Blue Line would need additional right-of-way and impact commercial properties on
the east side of Airline between Cavalcade and IH-610 Loop. At the IH-610 Loop,
adjacent properties that could be impacted include some residential buildings. Where
the alignment swings to the east just south of Crosstimbers towards the Northline Mall
commercial buildings may also be impacted. Acquisition of property would also be
required to facilitate this turn. Property acquisition would be required at Northline Mall,
Greenspoint Mall, and The Woodlands Town Center to accommodate the Blue Line
alignment, as well as the proposed stations at these locations.

On the north side of Northline Mall, as the alignment transitions to the east side of IH-
45, there are two existing commercial buildings located within the proposed alignment.
In the Greenspoint area, right-of-way acquisition would be required from the west side
of Greenspoint Drive and the south side of Greens Road. In addition, the existing
commercial buildings at the southwest corner of Greenspoint Drive and Greens Rd. and
the northeast corner of Greens Road and I-45 could be displaced. At the Kuykendahl
Park and Ride, there would be property acquisition required in the vicinity of the
proposed station. In addition, approximately four existing commercial structures on the
west side of IH-45 would likely be displaced. Some property acquisition would be
required in the section between the proposed station and IH-45 to facilitate a new right-
of-way alignment. At The Woodlands Town Center, some property acquisition would be
required in the vicinity of Lake Robbins Drive, as well as for the station. As the
alignment turns eastward toward IH-45 property acquisition would be needed. In
addition, the alignment would cause displacement of an office building at the southwest
guadrant of Lake Woodlands Drive and IH-45.
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The Green Line would have less need for property acquisition and displacement of
existing buildings than either the Blue Line or Red Line (even south of Greens Road).
As mentioned above, both the Red and Green Lines have some property acquisitions
needs and displacement impacts on existing commercial and residential properties in
the vicinity of Little White Oak Bayou/Moody Park/Boundary/Fulton. At Cavalcade,
where the Green Line turns west from Irvington to Cavalcade, there will be some
property acquisition needed from the commercial property on the southwest corner.
Some displacement of existing buildings may also be possible. At Fulton, where the
alignment turns north, there will also be some property acquisition impacts. Property
acquisition will be needed at Northline Mall, as well as at the turn to the north at Airline
Drive.

All three alignments share the same impacts for the east-west spur. There will be some
property acquisition needs at the intersection of Greenspoint Drive and Greens Road.
Property acquisition would be required along the north side of Greens Road in the
vicinity of Hardy Road/Hardy Toll Road, and along the south side of the Hardy Toll Road
extension as the alignment continues on a northeast curve to the northeast towards
IAH. In addition, there may be some building displacement in this area. Property would
need to be acquired throughout the section in the vicinity of IAH — although these are
primarily lands owned by City of Houston Airport System. Property acquisition and
building displacement would occur on the connection to the Kuykendahl Park and Ride
for both the Green and Red Lines.

Each of the alignments will have land acquisition needs and building displacement
related to needed parking lots/structures and a maintenance facility. However, there
may be opportunities to reduce this impact through shared parking and use of vacant
and underutilized land. The Blue Line would appear to have the greatest potential
impacts, followed by the Red Line and then the Green Line.

3.3: Air Quality

3.3.1: Background

The Houston area® is currently designated by the Environmental Protection Agency
(EPA) as a “nonattainment area for one or more critical pollutants” — specifically ozone.
Ozone, formed by the combination of emitted nitrogen oxides (NOx) and hydrocarbons,
also called photochemical smog, is the only criteria pollutant for which the eight-county
Houston-Galveston area currently fails to meet the National Ambient Air Quality
Standards (NAAQS). An area that fails to meet the NAAQS for a pollutant is said to be
in nonattainment for that pollutant.

6 The eight counties that make up the Houston-Galveston 0zone nonattainment area for the one-hour standard are
Brazoria, Chambers, Fort Bend, Galveston, Harris, Liberty, Montgomery and Waller. The counties comprise the
Consolidated Metropolitan Statistical Area (CMSA) for the Houston region.
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The ozone nonattainment area is classified as “severe” and is required to attain a 1-

hour ozone standard of 0.12 parts per million (ppm) by November 15, 2007. This issue
is being addressed in a comprehensive manner on a variety of fronts, under the
coordination of the Houston-Galveston Area Council (H-GAC). Some reduction
measures are being imposed, such as the reduced speed limits along State freeways,
while other measures are incentive-based and voluntary, such as tax incentives, funding
opportunities, public relations and marketing, emission reduction methodologies,
technical and financial assistance to create emission reductions credits, education in the
use of emission reductions credits: donating, selling and trading, and assistance with
other grant and rebate programs under the State's Texas Emission Reduction Plan
(TERP). All efforts are aimed at a demonstration of attainment by the required date.

“The majority of area air quality efforts in this region are focused on (1)
obtaining a better understanding and measuring of the area's ozone levels
and its precursors, and (2) identifying and implementing effective ozone
reduction control strategies.”

Long-term reduction in ozone for Houston will generally be the result of efforts made to
reduce emissions from various sources of Volatile Organic Compounds (VOCs) and
Nitrogen Oxides (NOx). One of the sources of VOC and NOx emissions is “on-road
mobile sources”, which consist of automobiles, trucks, motorcycles and other types of
vehicles.

3.3.2: State Implementation Plan (SIP)

The EPA requires that States with areas that fail to meet the National Ambient Air
Quality Standards prepare and execute a State Implementation Plan (SIP). The
purpose of the SIP is to demonstrate attainment of the federal air quality standards in a
nonattainment area.

From its review of the November 1999 SIP prepared by the Texas Commission on
Environmental Quality (TCEQ),” the EPA determined that there was a gap of 118 tons
per day (tpd) between the reductions proposed by the plan and those needed for
attainment. As a consequence, the EPA required further control measures and
commitments to be prepared. In December 2000, the TCEQ submitted a SIP revision to
reduce the shortfall (“gap SIP”).

7 The Houston nonattainment area is classified as a Severe-17 nonattainment area, based on its highest ozone levels
during 1987-89. The Clean Air Act Amendments gave these areas 17 years to meet the one-hour ozone standard,
and, therefore, they have a one-hour ozone attainment deadline of 2007. Source: “Air Quality Reference Guide for
the Houston-Galveston Area”, prepared by the Regional Air Quality Planning Committee of the Houston-Galveston
Area Council, July 2002.

8 “Air Quality Reference Guide for the Houston-Galveston Area”, prepared by the Regional Air Quality Planning
Committee of the Houston-Galveston Area Council, July 2002.

° Formerly the Texas Natural Resource Conservation Commission (TNRCC)
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“For the first time, the agency [TCEQ] was forced to adopt strategies that
influenced behavior because no additional technologically based
strategies were available.” *°

A follow-up SIP revision (“clean-up SIP”) was submitted in September 2001 and on
October 21, 2001 the EPA approved both the December 2000 and September 2001
SIP revisions as demonstration of attainment.

Two further SIP revisions are being prepared (2002 and 2004). “These revisions will
consider the results of new research and modeling obtained from the Texas Air Quality
Study 2000, specifically the affects of highly reactive VOC emissions on ozone
formation. Additionally, new technologies and innovative ideas are being studied as
potential future control measures to further reduce VOC and NOx emissions. The
TCEQ anticipates that the new measures and scientific enhancements incorporated
into the 2002 and 2004 revisions of the SIP will fulfill its commitment to obtain the
additional emission reductions necessary to close the shortfall and demonstrate
attainment.”*

The SIP includes numerous transportation control measures identified by H-GAC such
as traffic signalization, bicycle-pedestrian projects, intersection improvements, and
park-and-ride lots.

Implementation of the measures contained in the SIP is intended to achieve attainment
of the 1-hour ozone standard in the Houston area by November 15, 2007, the date
required for attainment.

3.3.3: Transportation Conformity

“Transportation conformity is required by 8176(c) of the FCAA. The FCAA requires that
transportation plans, programs, and projects conform to SIPs in order to receive federal
transportation funding and project approvals. Conformity to a SIP means that
transportation activities will not cause or contribute to new air quality violations, increase
the frequency or severity of existing violations, or delay timely attainment of the
NAAQS."?

It is the responsibility of the H-GAC, as the Metropolitan Planning Organization (MPO),
acting through its Transportation Policy Council (TPC), to ensure that the transportation
plans for the Houston-Galveston area — including plans for freeways, surface roads,

10 «“Ajr Quality Reference Guide for the Houston-Galveston Area”, prepared by the Regional Air Quality Planning
Committee of the Houston-Galveston Area Council, July 2002.

1 «Ajr Quality Reference Guide for the Houston-Galveston Area”, prepared by the Regional Air Quality Planning
Committee of the Houston-Galveston Area Council, July 2002.

12 “Revisions To The State Implementation Plan (SIP) for the Control of Ozone Air Pollution, Post-1999 Rate-Of-
Progress and Attainment Demonstration SIP for the Houston/Galveston Ozone Nonattainment Area,
Inspection/Maintenance SIP for the Houston/Galveston Ozone Nonattainment Area”, Texas Natural Resource
Conservation Commission, December 6, 2000.
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HOV lanes and transit — are in conformity with the SIP. Both the Metropolitan
Transportation Plan (MTP), a 20-year long-range transportation plan, and the
Transportation Improvement Program (TIP), a three-year implementation plan, need to
be in conformity with the SIP.

Conformity is also necessary in order to obtain continued Federal Highway
Administration (FHWA) and Federal Transit Administration (FTA) funding of
transportation plans, programs and projects. The Transportation Equity Act (TEA-21)"
requires that projects must be in a fiscally constrained and conforming transportation
plan and transportation improvement program in order to be approved, funded,
advanced through the planning process or implemented.

To conform, there cannot be an increase in the VOC or NOx emissions generated by
on-road mobile sources from those shown in the 1990 emissions inventory, even if there
is an increase in vehicle miles traveled. Transportation emissions must continue to
decline throughout the long-range transportation planning time.**

Transportation conformity must be periodically revised based on changing requirements
of the SIP and revisions to the MTP. Transportation conformity is an analytical process
that establishes the major connection between transportation planning and emission
reductions from transportation sources. *

In May 2002, H-GAC prepared a conformity re-determination document to show that the
2022 Metropolitan Transportation Plan Update and the 2002 - 2004 Transportation
Improvement Program for the Houston-Galveston Transportation Management Area
meet the requirements of the SIP for the Houston-Galveston Ozone Nonattainment
Area.

The preferred alignment for North-Hardy, once selected and included in the MTP and
TIP, will require a similar conformity re-determination by H-GAC. On-road mobile
emissions must meet the motor vehicle emission budget (MVEB) requirements in the
SIP by the 2007 attainment date and cannot increase the number or severity of ozone
exceedances in the Houston region. Since the transportation modes being considered
for North-Hardy involve LRT/BRT and HOV lanes, any of the alternatives are projected
to reduce motor vehicle emissions and thereby contribute in a positive way to the overall
regional conformity determinations. Public transit and HOV projects are specifically
geared towards reducing reliance on the automobile, traffic congestion and vehicle
emissions. In addition, the proposed LRT/BRT can contribute to transit oriented
development, increased population density and mixed-land use initiatives, which can

3 Transportation Equity Act (TEA-21) authorizes the Federal surface transportation programs for highways,
highway safety, and transit for the 6-year period 1998-2003.

Y «Ajr Quality Reference Guide for the Houston-Galveston Area”, prepared by the Regional Air Quality Planning
Committee of the Houston-Galveston Area Council, July 2002.

15 “Transportation Conformity: A Basic Guide for State & Local Officials,” U.S. Department of Transportation,
Publication No. FHWA-PD-97-035.
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further reduce the number, frequency and length of trips, thereby reducing Vehicle Miles
Traveled (VMT) and total emission of air contaminants.*®

3.3.4: Emission Rates

Local Emissions Analysis

Air quality local analysis focuses on conditions in the immediate proximity of the
alignment of the LPIS. The EPA recommends analyzing intersections that currently
operate or are expected to operate in the future at a Level of Service (LOS) of D or
worse. Once the LPIS has been identified as part of the Alternatives Analysis, the major
intersections along the preferred alignment should be analyzed in terms of their LOS for
current conditions, no-build future conditions, and LPIS future conditions. The results of
the LOS analysis will serve as the basis for determining if additional analysis or
modeling of carbon monoxide (CO) is necessary. If the LPIS future conditions does not
degrade any intersections from LOS C or better to LOS D or worse, then further “hot
spot” analysis should not be necessary. Once the LPIS is identified and a formal
National Environmental Policy Act (NEPA) assessment (Environmental Assessment -
EA/Environmental Impact Statement - EIS) is undertaken, a hot spot analysis should be
conducted.

Regional Emissions Analysis

Regional emissions analysis is derived from the output of the regional travel demand
model maintained by H-GAC. Regional air quality analysis for the North-Hardy Corridor
will involve comparing the regional vehicle miles traveled (VMT) for the “No Build”
network to the VMT for the System Plan network that contains the North-Hardy LPIS.
Overall reductions in VMT will have a positive impact on the regional air quality. Once
the LPIS for North-Hardy is selected, this analysis should be conducted. If the System
Plan with the North-Hardy LPIS reduces region-wide emissions, we will conclude that
the LPIS has a positive impact on regional air quality.

3.3.5: Assessment of Impact

Because each of the alternatives resulted in a decrease in drive alone trips over the No
Build alternative, the transit alternatives would have a positive impact on air quality. The
Green Line showed the greatest decrease in drive alone, linked trips — a decrease of
17,773 trips per day. The Red Line produced the next highest decrease of 2,400 trips
per day, followed by the Blue Line at 1,632 trips per day.

16 «Ajjr Quality Reference Guide for the Houston-Galveston Area”, prepared by the Regional Air Quality Planning
Committee of the Houston-Galveston Area Council, July 2002.
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3.4: Noise & Vibration

3.4.1: Introduction & Methodology

In conducting the analysis for the North Hardy Planning Study, the methods of the FTA's
Transit Noise and Vibration Impact Assessment guidance manual screening procedures
were applied to both LRT and BRT. The noise screening procedure utilized the general
screening distance found in the manual and it was then refined to include light rail and
bus source reference levels, vehicle headways, and speeds. The LRT source level
came from the specifications of the vehicle expected to be used in Houston. The bus
noise source level was assumed to be that of a diesel articulated bus, as the data for a
hybrid bus was not available. This assumption is representative of the existing
technology and represents a worst-case scenario.

Adjustments were made to the source levels to account for operations on the aerial and
at-grade sections. The existing noise levels were estimated using the table of typical
levels given in the FTA guidance manual (Table 5.7) and with a 5 dBA factor of safety.
FTA criteria for impact were used to develop a noise impact contour for each alternative.
The noise contours were then superimposed onto a base map.

The vibration contours were developed using the distances given in the FTA guidance
manual’s screening procedure. No detailed data of the soil conditions or the road and
guideway surfaces was available and therefore the distances were not refined to reflect
that information. The vibration contours were then superimposed onto a base map.

Exhibits 3.41, 3.42, and 3.43 give the distances used for the noise and vibration
screening. These are the distances at which the contours have been drawn.

Exhibit 3.41: Noise Screening Distances for Red Line (in feet)

At-Grade Aerial

Near Highway No Highway Near Highway No Highway

Impact Severe Impact Severe Impact Severe Impact Severe

LRT 0 0 55 0 55 0 110 0
Before Greens Rd BRT 80 0 150 55 150 55 255 110

LRT 0 0 0 0 0 0 70 0
After Greens Rd BRT 50 0 73 0 73 0 175 70
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Exhibit 3.42: Noise Screening Distances for Blue Line and Green Line (in feet)

At-Grade Aerial
Near Highway No Highway Near Highway No Highway

Impact Severe Impact Severe Impact Severe Impact Severe
LRT O 0 55 0 55 0 110 0

Before Greens Rd BRT 80 150 55 150 55 255 110

0
LRT O 0 0 0 0 0 75 0
After Greens Rd BRT 50 0 73 0 73 0 175 70

Exhibit 3.43: Vibration Screening Distances for All Alternatives (in feet)

LRT 150
BRT 50

Land use Category 2 (residential) buildings that fell within the contours were counted
and the resulting numbers of potential impacts are shown in Exhibits 3.44 and 3.45. The
corridor has been split into six segments for each of the three alternatives to make the
comparison of impacts associated with the LRT (Exhibit 3.44) and BRT (Exhibit 3.45)
options and the type of structure (aerial, at-grade) more straightforward.

The impacted buildings include single and multi-family residences in addition to park
areas. If potential impact was shown at a park, it was counted as one receiver and is
shown in both tables below.

3.4.2: Assessment of Impact

Exhibits 3.44 and 3.45 below show the potential noise and vibration impacts.
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Exhibit 3.44. Potential Noise and Vibration Impacts for Category 2 Receivers - LRT

Segment Red Alternative Blue Alternative Green Alternative
Noise Vibration Noise Vibration Noise Vibration
Impact Severe Impact Severe Impact Severe

Existing to Boundary 7 0 36 7 0 36 7 0 36
Boundary to Cavalcade 12, park 0 44 12, park 0 44
Boundary to Northline 87 0 209
Cavalcade to Greens 95 0 283
Cavalcade to Northline 73 0 147
Northline to Greens 19 0 55 124 0 257
Greens to I1AH 6 0 8 36 0 248 36 0 248
Greens to Kuykendahl 0 0 240 0 0 0 0 0 0
Greens to North End 10 0 81
Kuykendahl North 0 0 20
Total 130 0 692 149 0 568 252 0 732

Exhibit 3.45: Potential Noise and Vibration Impacts for Category 2 Receivers - BRT

Segment Red Alternative Blue Alternative Green Alternative
Noise Vibration Noise Vibration Noise Vibration
Impact Severe Impact Severe Impact Severe

Existing to Boundary 36 7 6 36 7 6 36 7 6
Boundary to Cavalcade 32 12, park 12 32 12, park 12
Boundary to Northline 112 92 92 89 63 63
Cavalcade to Greens 167 95 110 146 124 113
Cavalcade to Northline
Northline to Greens 36 19 19
Greens to I1AH 0 6 6 210 36 72 210 36 72
Greens to Kuykendahl 120 0 120 0 0 0 0 0 0
Greens to North End 15 10 25
Kuykendahl North 0 0 0
Total 370 130 279 394 154 189 513 242 266
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3.5: Energy

3.5.1: Introduction

The total energy consumption of the proposed improvements for the North-Hardy
Corridor can be measured as the sum of two elements: construction energy and
operating energy. Construction energy usage includes the energy used in operating
equipment at the construction site, in producing and transporting construction materials,
energy consumed by vehicles that are delayed by the construction of facilities, and in
manufacturing vehicles and equipment. Operating energy usage includes energy
consumed by the operation and maintenance of the facilities. The net energy
consumed by the LRT/BRT would be the total construction energy plus the total
operating energy minus the energy savings resulting from trip diversion from other less-
efficient transportation modes.

Mass transit in general, as opposed to individual transit, provides an inherent energy
savings if a greater proportion of people using the corridor for transportation switch to a
less energy consumptive mode of travel. For example, the conversion of petroleum-
based automobile trips to electrically propelled light rail trips should provide a net gain
for less energy consumption. However, the overall energy savings from an operational
aspect would be dependent upon how many current and future automobile drivers make
the switch from auto-use to use of the LRT/BRT. Transit use is dependent upon the
selection of an alignment that would the highest potential for generating transit ridership
and promoting economic development opportunities in order to generate the highest
concentrations of demand.

3.5.2: Operating Energy

It would be expected that any of the LRT/BRT alignments would cause a net reduction
in petroleum-based energy consumption due to the diversion of auto trips, with fewer
potential passengers per auto to the LRT/BRT vehicles, either of which would carry
more passengers per mile traveled. It is empirically possible to estimate the equivalent
British Thermal Units (BTU) saved per year due to the reduced gasoline consumption by
automobiles from the BTU’s expended per year for either LRT/BRT.

Additional petroleum-based energy savings can be determined for bus operations
associated with possible modifications of the feeder bus system, as the system could
run more efficiently in the way that it serves the North-Hardy Corridor. By adding the
mode reduction and the associated bus reduction, the total reduction in energy
consumption can be determined. It is anticipated that the net reduction in petroleum-
based fuel energy consumption under any of the alignment and/or either mode, which
although beneficial, will not materially affect the overall regional energy consumption.

LRT would increase electrically generated energy consumption. It is anticipated that the
electrical energy considered in an analysis of the amount of consumption would be
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generated at a power plant using a variety of energy sources including coal, nuclear,
hydroelectric, diesel, or natural gas, and transmitted to the user. In the Houston area,
the typical source of generated power is diesel or natural gas fuels. When taken from a
regional perspective, it is anticipated that the change in electrical energy BTU
generation for LRT would not materially affect the overall regional energy consumption.

3.5.3: Construction Energy

The construction of any LRT/BRT facility will use energy to operate equipment at the
site, producing and transporting construction materials, and manufacturing vehicles and
equipment. Some consideration should also be given to energy expended to
compensate for slower travel speeds near construction sites, and longer travel times
due to construction delays. While construction energy is difficult to estimate and cannot
be directly compared with operating energy, it may be a factor in considering the overall
energy analysis of transportation improvements.

3.5.4: Assessment of Impact

The initial and long-term energy consumption should be a factor in the decision-making
process. An empirical process is available to measure and estimate the energy
expended for the construction and operation of transit facilities. While the energy
consumption for a transit improvement is significant when taken on a project basis, in
the overall scheme of things, the percentage of impact from energy consumption alone
is not significant enough to warrant decision-making based exclusively on energy
consumption. The inherent difference between individual versus mass transit will have
greater overall impact than the differences in energy consumption between the different
alignments and modal alternatives.

In the final Alternatives Analysis report (EA/EIS), the impacts should be revisited to
determine whether any of the alignments, or modal alternatives, would have a greater or
lesser impact on fuel consumption or energy efficiency.

3.6: Safety & Security

3.6.1: Introduction

This section examines safety and security considerations for the proposed
improvements, including the introduction of LRT/BRT stations, facilities and services
along the various transit alignments. More specifically, this section is concerned with
the degree to which the alternatives reduce or create the potential for injury or accident
from initial design, to construction, to maintenance. The assessment of safety and
security examines potential impacts of safety during construction and operations, and
design features to reduce hazards and increase public safety in the long term.
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3.6.2: Existing Conditions

Each of the proposed transit alignments largely follows existing highway, road and ralil
rights-of-way. As a result, they are located along routes that currently carry high
volumes of auto, bus and truck traffic. Many of the intersections are signal controlled
with turning restrictions, including “walk-don’'t walk” signals as a part of the traffic light
cycle. There is a large number of existing bus operations along major roads and there
are a large number of curbside bus stops in operation, some requiring pedestrian street
crossings to gain access.

3.6.3: Design

Crime Prevention Through Environmental Design

The METRO program for Crime Prevention Through Environmental Design (CPTED)
should be thoroughly incorporated into the design of all stations, Park and Ride facilities
and Yard and Shop locations. METRO also requires that one person on each design
team has undergone CPTED training. Final design sign-off includes a review by
METRO Police officers who have been designated as CPTED specialists.

The main premise of CPTED is that proper design and effective use of the built
environment can lead to a reduction in the incidence and fear of crime — and to an
increase in the quality of life. CPTED design strategies seek to prevent crime within a
defined environment by manipulating variables that are closely related to the
environment itself. @CPTED strategies include access control, surveillance, and
influencing territorial behavior.

The primary thrust of access control is to deny access to a crime target and to create
the perception of risk in the perpetrators of a crime. Surveillance is a design concept
directed at keeping intruders under observation. Surveillance strategies can include
police/security patrols, ensuring areas are well-lit, careful structural design including the
placement of windows (the concept of “eyes-on-the-street”), and landscaping. The
concept of territoriality suggests that physical design can contribute to a sense of
territory. Physical design can create or extend a sense of “ownership” and the potential
for offenders to perceive that sense of territorial influence.

There are many examples of CPTED techniques in practice. Some examples of
CPTED techniques are:

e Clear definition of the boundaries of the controlled space.

e Natural surveillance and access control in public gathering areas, especially
when activities are located in unsafe locations.

e Natural barriers to conflicting activities through better designation of space.
e Effective use of “critical intensity” through improved space design.
¢ Increased perception of natural surveillance by redesigning or revamping space.
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e Improved communications to overcome distance and isolation.

Lighting and communication design is an important consideration in the design of
LRT/BRT stations or facilities for the North-Hardy Corridor. Both are significant in
producing a sense of security in the public that would use the system. Additionally,
consideration should be given to increasing police patrols in order to provide security for
stations and facilities, as well as vehicles. Emergency communications and closed
circuit television should be made available at stations and facilities. Facility design
should be open to enable activities to be easily observed. Driver, pedestrian, and transit
user information and educational safety campaigns should be run prior to the start of
operations. Long-term public relations both written and electronic will provide a needed
sense of comfort for continued transit use.

Graffiti and Vandalism

Graffiti and vandalism are problems that will have to be dealt with both during
construction and after completion of the transit stations and facilities. The solutions to
the problem begin with the initial design phase. Washington D.C.’s transit system is
often cited as a leading example of a safe, clean, and relatively crime-free rail system.
D.C. transit officials attribute this success to architectural design that incorporated crime
prevention techniqgues — such as open station designs, clear visibility, and abundant
surveillance cameras — along with policies of active maintenance with regard to
vandalism and graffiti, and strict enforcement of rules and laws.'” There are few
opportunities to apply graffiti in the stations because many platforms are situated in the
center of the station, with the tracks separating the traveler from the station’s walls.

As the example of Washington’s Metro suggests, preventing or minimizing graffiti and
vandalism involves a host of measures to create a “package” of elements. No one
element will solve all of the potential problems. The program should include not only
design features, maintenance, surveillance, and law enforcement as discussed above,
but also continuing education campaigns, and programs and activities that prove
attractive to young people. International evidence suggests that reducing graffiti and
vandalism is accomplished not just by the measures outlined above, but also by
diverting motivation by involving young people and the community as a whole in
creative schemes to improve the transit environment, and by giving transportation
systems a personable feature to reduce the “us versus them” attitude. One possible
response that has also been successful is to provide graffitists with a legal outlet for
their art.

7 For more information see http://www.lawlink.nsw.gov.au/cpd.nsf/pages/violrep_chapter2 and
http://www.ncjrs.org/pdffiles/166372.pdf .
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Accessibility and Barrier-Free Design

The design of all stations and facilities will need to conform to the Americans with
Disabilities Act (ADA) code requirements and the Texas Accessibility Standards (TAS) of
the Architectural Barriers Act, Article 9102, Texas Civil Statutes (which is more stringent
than ADA), along with particular municipal requirements where required. The initial
design for stations and facilities should be submitted to the Architectural Barriers
Department (or an approved review contractor), revised per their comments, and, upon
completion, be inspected for plan compliance.

Creating Pedestrian- and Bicycle-Friendly Environments

The design of LRT/BRT stations should include ways to ensure a good pedestrian and
bicycle environment through the use of such techniques as widening sidewalks,
shortening the length of crosswalks, reducing the number of traffic lanes at
intersections, marked access lanes for bikes, designated areas for bike parking (bike
racks).

Additionally, improvements to the stops along connecting bus routes should also be
considered in order to enhance the comfort and security of transit patrons. Design
should include typical urban auto/pedestrian traffic controls since these are familiar to
both drivers and pedestrians. Current METRO plans include provide improved
accessibility for bicycles, such as bike racks on busses and at Park and Ride locations.
This type of consideration for bike access and safety should also be included for the
LRT/BRT system.

A variety of specific operational conditions for LRT/BRT should be addressed to relate to
site-specific needs, such as signal-protected crosswalks, protected left-turn signals for
vehicles to eliminate conflicts between different types of vehicles, bikes and
pedestrians, special signal phasing, and overhead pedestrian bridges to connect to
stations at key locations.

3.6.4: Construction

It is anticipated that the methods and processes to be used in the construction of
proposed improvements would be similar to typical street/highway construction
techniques currently in use. Adaptation should be made for special materials or mode-
specific needs such as rail-bed preparation or overhead power supply. Displacement of
existing traffic along proposed transit routes is an important safety issue. A through-
traffic plan should be reviewed and in place prior to construction to address these
issues.

3-65



It is not anticipated that construction of any of the proposed improvements will involve
unusual or particularly dangerous construction types, procedures, or locations that will
pose any significant safety or security impacts. Standard construction safety practices,
as established by government regulations, including the Occupational Safety and Health
Administration (OSHA), as well as METRO specifications, will minimize the potential for
accidents and other safety problems. Extended efforts should be made for public
awareness during construction to minimize public inconvenience.

A Safety Plan will need to be developed and implemented to ensure pedestrian safety
during construction, and to monitor and respond to any safety issues as they arise, in
keeping with federal guidelines.

3.6.5: Post-Construction & System Operation

Continued vigilance of safety and security issues should be maintained once the
improvements have been initiated and as the system becomes operational.

Since all transit alignments primarily following existing right-of-way, there will not be
significant negative impacts on existing safety issues from a traffic perspective. And,
since many portions of each of the proposed alignments would be grade-separated,
traffic safety may actually improve with fewer opportunities for conflicts with pedestrian,
bicycle, automobile or other modes of transit.

Passenger safety and security is an important consideration for broad public acceptance
and use of the system. Public education programs should be in place prior to system
implementation to facilitate communication. Quick resolution to issues will also be very
important.

A post-construction evaluation should be conducted of the entire process, phase by
phase, in order to elevate issues to a point of resolution prior to the next phase of
construction. Keeping the process as clean as possible and learning from past issues is
important to keeping the positive support that is necessary to maintaining a long-term
viable transit system.

3.6.6: Assessment of Impact

All applicable safety and security guidelines and policies should be followed during the
construction and operation of the LRT/BRT, regardless of which alignment is selected.
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3.7: Visual & Aesthetics

3.7.1: Introduction

As mentioned in Section 3.1 (Land Use), the North-Hardy Corridor traverses six
identifiable community areas. Each of these six community areas has distinctive
features that are established by a wide range of factors. For the purposes of the
evaluation of visual and aesthetic impacts of the three transit alignments, the factors
that are being considered are as follows:

e Neighborhood structure and identity (prevailing street grid/block lengths,
access routes/obstructions such as railroad crossings, bayous, and general
homogeneity of the built environment).

e Street character (local street/major thoroughfare status, number of lanes, right-
of-way/setbacks, presence/absence of boulevards, and observed traffic
volumes/speed).

e Streetscape quality (vegetation, landscaping and streets trees, absence or the
presence of visual clutter such as power and light poles and lines,
signs/billboards, elevated structures including cell towers, freeway overpasses
and ramps).

e Views and major focal points (vegetation breaks, bayous, drainage canals,
landmark buildings and skylines).

The following sections discuss these factors, and the potential impact of each of the
three LRT/BRT alignments, for each of the six community areas.

3.7.2: Near Northside

General Description (Buffalo Bayou to the Houston, Belt and Terminal Rail Line North of
IH-610)

The Near Northside area takes in the most southerly section of the corridor, from Buffalo
Bayou to the rail line just north of IH-610. The Near Northside is part of Houston’s old
Fifth Ward and was first settled in the 1880s. It is the oldest and most urban of the six
community areas. Historically, railroads have had a major impact on this area.
Beginning in the 1850s, the Near Northside was the site of Southern Pacific Company’s
railroad car shop and yards and grew to become an employment center with subsidiary
industries and blue-collar population. “As a traditional workshop of the city, a certain
gritty texture has survived”. *® Like the older subdivision patterns of downtown and
adjacent areas, the Near Northside area is organized on a regular, urban street grid.

Street widths are relatively narrow, reflecting a pre-automobile functionality, and land

'8 Houston Architectural Guide, American Institute of Architects/Houston Chapter, 1990.
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uses are mixed, including a combination of residential, commercial and institutional
activities.

In recent years, the Near Northside area has begun to attract interest for its
development and redevelopment potential, and a number of initiatives, both public and
private, are underway. This includes the “Northside Village Economic Revitalization
Plan” prepared by the City of Houston’s Planning and Development Department in June
2002. The focus of the Plan is to encourage and attract new development/investment,
while maintaining the feel of a small village. The Plan identifies three target areas for
investment and redevelopment and recommends implementation strategies.

One target area is called Economic Development Node 1 (EDN 1) — which runs along
North Main Street, from IH-10 to Boundary Street. According to the Plan, this area holds
much potential for redevelopment, especially for professional and medical offices,
because of existing development activity in the area and the construction of a new
elementary school.’ All three of the proposed LRT/BRT alignments pass through EDN
1 and each have proposed stations at Hogan and Quitman. Therefore, each alignment
would be equally supportive of the redevelopment opportunities contemplated by the
Plan for this area.

Economic Development Node IA (EDN 1A) lies to the south of EDN 1 and includes
lands on either side of North Main Street, as well as the Hardy Rail Yard lands. This
area is seen as having significant potential for mixed-use redevelopment with densities
that approach those of Downtown and the Midtown area.’® The redevelopment
opportunities for the Hardy Rail Yard are currently being actively considered. As above
for EDN 1, all three alignments would be equally supportive of the plans for this area,
and each would include a station in this area, at Hogan.

Economic Development Node 2 (EDN 2) includes lands on either side of Irvington
Boulevard between Hays and Cavalcade. This Node focuses on a large tract of land
that offers redevelopment potential — the American Freightways facility on the east side
of Irvington at Patton. Both the Red Line and Green Line are proposed to traverse this
Node, and so would support development and redevelopment within EDN 2. Each of
the two alignments has three proposed stations — at Hays, Patton and Cavalcade.

The key goal for these nodes is to create signature transit and pedestrian-oriented
areas. The objectives are to encourage more pedestrian activity by orienting buildings
at the sidewalk/street edge, eliminate large setbacks/front yards devoted to surface
parking lots, and “green” the corridors through a network of sidewalks and bike paths
using natural landscaping to buffer incompatible uses. A key strategy is to improve the
visual appearance of the commercial corridors (North Main St. — between IH-10 and
Boundary Street; Fulton and Irvington — between Quitman Street and Cavalcade; and
Quitman Street — between North Main and Chapman.)

19 Northside Village Economic Revitalization Plan, City of Houston, July 2002, page 4-3.
2 |bid, page 4-5.
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The Plan includes three main strategies for implementation — partnership development,
marketing outreach and financing options. Joint development opportunities could be
explored for this area with any of the proposed LRT/BRT alignments.

Blue, Red and Green Lines (Buffalo Bayou to White Oak Bayou)

This section discusses the visual and aesthetic features for the Blue, Red and Green
Lines where they have a common alignment at the southern end of the corridor.

The physical connection between Downtown and the Near Northside area is provided
by a number of road and freeway crossings of Buffalo Bayou. This section of Buffalo
Bayou has considerable historical significance and is the object of a major development
plan by the Buffalo Bayou Partnership. Of major visual prominence is UH Downtown,
which is also the northern terminus of the Downtown to Reliant Park LRT currently
under construction. All three proposed LRT/BRT alignments for the North-Hardy
Corridor begin at the U of H Station, which is located on the Main Street Bridge over
Buffalo Bayou. Proceeding north from this point would provide panoramic views of the
Buffalo Bayou floodplain and portions of the Hardy Rail Yard.

The Hardy Rail Yard is presently being considered for redevelopment for a mix of
residential and commercial uses. Today, this area has a variety of older, deteriorated
low-rise commercial/retail structures. Each of the three alignments would support
redevelopment of this area and, thereby, make it more visually and aesthetically
appealing.

Through this area, North Main Street is a six lane, divided street with frequent
intersecting local streets, curb cuts and driveways. There is an absence of landscaping
and overhead power lines are noticeable. There could be an opportunity to improve the
street character with the development of LRT/BRT through this section through careful
design and plantings.

It should be noted that Lamar/Lee Elementary School is located at the northeast corner
of North Main and Quitman Street. This school (completed in 2002) was developed
using a site assembly process that required the removal of single-family properties
through condemnation.

At North Main Street and Boundary, the undulating topography is influenced by the Little
White Oak Bayou; the surrounding character is less urban and more natural. There is a
significant amount of vegetation framing views of the Bayou to the north, and low-rise
commercial buildings to the south. The view to the south at this point also includes the
skyline of Downtown Houston. To the west, along Little White Oak Bayou, there are
views towards IH-45, and the Bayou to the east. All three alignments have an
opportunity to take advantage of these views, as the Blue Line continues along North
Main Street, and the Red and Green Lines turn to the east.

3-69



Blue Line (White Oak Bayou to the Houston,
Belt and Terminal Rail Line North of IH-610)

The Blue Line continues north along North Main Street, where the existing road right-of-
way is a four-lane, undivided roadway with sidewalks on the west side and minimal
building setbacks. Hollywood Cemetery is located on the east side, producing a soft
edge, in contrast to the prevalence of paving, noise and vehicular traffic. No right-of-
way widening is proposed for this section of North Main in the City of Houston’s Major
Thoroughfare and Freeway Plan.

On the east side of 1-45 up to Airline, North Main Street has pockets of older homes and
commercial structures that are located close to the street, creating a contained, small
town feeling. Moderate traffic speeds and the occasional pedestrian contribute to the
guaint neighborhood character in this area.

Houston’s Farmers Market, located on Airline just south of IH-610, represents a major
focus of activity and regional point of interest. The Market occupies a series of sheds
and industrial-type buildings. The segment of Airline Drive from North Main to IH-610 is
planned to be widened to a 70-foot right-of-way in the City of Houston’s Major
Thoroughfare Plan.

Red & Green Lines (Little White Oak Bayou to Irvington/Cavalcade)

Two alternatives are proposed for both the Red and Green Lines in the vicinity of Little
White Oak Bayou/Boundary Road/Fulton Street. One alternative proceeds eastward
along the south side of Little White Oak Bayou, Moody Park and Hollywood Cemetery.
This alignment passes immediately north of Irvington Village, a public housing project
undergoing a major renovation program. Clemente Martinez Elementary School is
located on the east side as the alignment turns north at Irvington, with commercial retail
to the southeast. The Boundary Road/Fulton alternative is a mixed residential and
commercial environment.

This area has a predominantly mixed-use, urban character, with low-rise commercial
and institutional buildings and associated parking lots interspersed with residential
structures. Of significance is the heavy shading provided by the eight signature Live
Oaks at Irvington Village and other major street trees associated with Moody Park on
the west side of the street. Together with the openness of the park, these qualities
combine to soften views and contribute to a tranquil, small town feel.

Irvington is presently a four-lane, divided thoroughfare with a 25-30 foot esplanade. The
street is heavily planted with trees, including Live Oaks as large as 18" in diameter.
Power, light and signal poles and lines are noticeable.

A brief transition occurs along the eastside of Irvington at the American Freightways

facility at Patton, where street trees are absent. At Cavalcade, the Red Line stays on
Irvington northward, while the Green Line turns westward on Cavalcade.
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Red Line (Irvington/Cavalcade to the Houston,
Belt and Terminal Rail Line North of IH-610)

The intersection of Cavalcade and Irvington has predominantly commercial retail uses
with neighborhood-oriented commercial on all corners, except the northwest corner,
where Jefferson Elementary is situated. Between Cavalcade and IH-610, Irvington
passes through the residential community of Lindale Park. Great views of Downtown
occur here.

This segment of Irvington is primarily residential and has a boulevard planted with a mix
of trees — some mature — including Oak and Pecan. Structures are situated close to the
street, except at the major intersections where there are commercial/retail activities with
larger building setbacks to accommodate parking lots in front.

A contrasting focal point on the north end of Irvington in Lindale Park is the 1H-610
overpass. In the vicinity of IH-610, the Lindale Baptist Church, Harris County
Department of Education/Adult Learning Center and Administrative Building, and City of
Houston Fire Station provide some street life. This immediate environment is relatively
pedestrian-oriented and there are unobstructed views of Downtown looking south.

Green Line (Irvington/Cavalcade to the Houston,
Belt and Terminal Rail Line North of IH-610)

Between Irvington and Fulton, Cavalcade is a 100-foot, four-lane divided right-of-way,
with bike lanes and sidewalks on both sides. A 30-foot boulevard is planted with large
Live Oaks (10-12 inches in diameter). The character is this area is consistent with the
pedestrian ambiance of Near Northside area in general. Residential properties line both
sides of the street.

The Fulton/Cavalcade intersection has an irregular geometry with Fulton contained
within an undivided four-lane, 100-foot right-of-way, with continuous center turning lane
and bike lanes between Cavalcade and the northern extent of this section.

Highway and Road Improvements (IH-10 to IH-610)

[Highway improvements elements will be considered in 2004. Therefore, this section
will be included in North-Hardy Highway Alternatives Analysis Report.]

Assessment of Impact (Buffalo Bayou to Houston,
Belt and Terminal Rail Line North of IH-610)

Strong community interest in light rail as a catalyst for redevelopment in this area is
apparent from recent and on-going local initiatives. This has included consideration of
the desired character of new development/redevelopment, particularly with respect to
the public realm of the street. METRO has a good record of locating transit
improvements in urban areas like the Near Northside. The 20™ Street transit stop in the
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Houston Heights from the early 1990s is an example of how such facilities can be
accommodated in a neighborhood that is older and has relatively complex character
and function. The proposed stations within the Near Northside area will require
sensitivity in siting, circulation, scale, materials, lighting and landscaping, to insure that
each location contributes positively to the immediate surroundings.

Three specific areas of the alignments through Near Northside area warrant special
sensitivity. The first is Little White Oak Bayou, which is traversed by one of the
alternatives for both the Red and Green Lines. The second is the west side of Irvington
at Hays in proximity to the Live Oaks mentioned above, again for the Red and Green
Lines. Thirdly, Cavalcade, between Irvington and Fulton, which also has large Live
Oaks planted in the median, for the Green Line. Generally, proposals to locate
improvements in the center of the affected streets will have varying impacts on existing
vegetation, and consequently, on the character of the streetscape.

The potential visual and aesthetic impacts of the elevated portions of any of the
alignments may be most significant where the alignments follow major thoroughfares
and/or travel through urbanized areas. In the Near Northside area, the areas of
potential impact would be north of Buffalo Bayou, where the alignment is elevated to
clear portions of the Hardy Rail Yard. The recent proliferation of elevated transportation
structures in the downtown area has raised public concern that unencumbered views of
Houston’s downtown skyline are disappearing.

All three LRT/BRT alignments have the potential to support development and
redevelopment opportunities within the Near Northside area and contribute in a positive
way to the visual and aesthetic quality of the streetscape. The Red and Green lines
also benefit from the fact that they could contribute to the plans for Economic
Development Nodes 1 and 2, as described in the Near Northside Village Economic
Revitalization Plan. Since all three alignments are primarily at-grade throughout this
area (with the exception of the Hardy Yard crossing at the south end), each could be
integrated well into the community structure and support a pedestrian-oriented
environment.

3.7.3: Northside/Northline

General Description (Houston, Belt and Terminal Railroad Line
North of IH-610 to Little York)

Abutting the Near Northside area to the north, stretching from the Houston, Belt and
Terminal Railroad line north of IH-610 to Little York Road, is Northside/Northline. This
area gets its name from the Northline Mall, which is located at IH-45 and East
Crosstimbers. Northline Mall, which opened in the mid-1960s, was one of Houston’s
first suburban, indoor shopping malls. Like other malls developed in Houston around
this time, the Northline Mall began to decline in the 1970s as the population continued
to move to new suburban locations and the second ring of shopping malls were
developed farther out at the perimeter of the city.
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The Northside/Northline area is characterized by a suburban street pattern, with major
thoroughfares spaced at one-half to one-mile apart. In this area, only Berry (between
Hardy and Fulton) and Parker (between Hardy and Airline) are identified for widening in
the City’s Major Thoroughfare and Freeway Plan.

In contrast to Near Northside, the Northside/Northline area is the product of an
automobile-oriented development pattern, with generally wide street rights-of-way. The
uniform pattern of land uses is dominated by a proliferation of small commercial
businesses along the major thoroughfares, with residential areas developed behind
them.

There is little to promote pedestrian activity, safety or comfort along the streets in this
area. Vehicular traffic moves at a relatively constant volume, at the posted speed of 35
miles per hour. Pockets of vacant land are widely evident and are a testimony to
Houston’s suburbanization and the resultant leapfrog pattern of development.

Blue Line (Houston, Belt and Terminal Rail Line North of IH-610 to Little York)

In this section, the Blue Line traverses an area with transitional/declining residential and
a mix of industrial and commercial buildings, including abandoned properties. Airline
and Crosstimbers are four-lane divided roadways in this section with ten-foot grass
medians and the occasional small tree.

The visual/aesthetic experience is principally a vehicular one. Views are generally
chaotic, with attendant ramps, poles, signage and vehicular traffic. There are distant
views to the south of Downtown. The Northline Mall area and IH-45 portions of this
alignment provide hard-edged, freeway-oriented commercial environments.

Red Line (Houston, Belt and Terminal Rail Line North of IH-610 to Little York)

The Red Line continues north along Irvington, which is a four-lane roadway for the
length of this section. To about Berry, the right-of-way is a commercial thoroughfare,
with high traffic speeds and large building setbacks that are occupied by surface
parking. This section has a center, unplanted esplanade. Between Berry Street and IH-
45 there is a thirty-foot treed median on Irvington. Local views along the corridor are of
low rise, one-story structures. There are distant views to IH-610 to the south.

Green Line (Houston, Belt and Terminal Rail Line North of IH-610 to Little York)
The Green Line continues along Fulton and then transitions to Airline through the area
of the Northline Mall. This is a freeway-oriented commercial environment. Airline in this

vicinity is a four-lane divided roadway with a modestly planted ten-foot median.

As the alignment approaches Tidwell, the freeway's commercial environment transitions
to an old commercial strip. The Adath Yeshurun Cemetery is located in this section.
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Industrial, vacant, and transitional residential predominate in generally single-story
structures. Significant vegetation is typically associated with residential lots.

There are longer, broad views over the commercial strip to the outer edges of older
residential neighborhoods. North of Tidwell, Airline is a four-lane section with a
continuous center turn lane. The built-up commercial strip with high-levels of vehicular
traffic creates an auto-oriented, non-pedestrian environment that is lacking in visual
appeal.

Highway and Road Improvements (Houston, Belt and Terminal Rail Line
North of IH-610 to Little York)

[At the request of the community, highway improvements will be considered only after
advanced high-capacity transit options are thoroughly explored. Therefore, this section
will be completed at a later date.]

Assessment of Impact (Houston, Belt and Terminal Rail Line
North of IH-610 to Little York)

Due to the more suburban, automobile oriented character of the Northside/Northline
area as compared to the Near Northside area, any of the three proposed LRT/BRT
alignments would have less potential for impact on the immediate area. Locating the
proposed alignments within center medians of Airline, Crosstimbers, Fulton or Irvington
would have varying, but not significant, impacts on existing vegetation and on the
character of the streetscape.

The portions of the alignments that are proposed to be aerial will represent the greatest
visual impact. These sections will provide a positive experience for transit patrons
through unobstructed views on the elevated line. On the ground, however, the aerial
structures will introduce a number of potential issues, including the following: a non-
contributing structure that is out of scale with the surroundings; light pollution from the
overhead, lighted deck; sites for illegal dumping of refuse under the aerial structures;
and, a refuge for homeless people.

3.7.4: Aldine

General Description (Little York to Beltway 8)

The area between Little York and Beltway 8 has significant portions of land that are
located outside the corporate limits of the City of Houston. This area is more sparsely
developed, with a more rural street system (two-lane roadways, discontinuous street
grid) considering its close-in location.
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Gulf Bank (from Hardy to IH-45), Aldine Mail Route (from Hardy to Airline), and West
Road (no current roadway from Hardy to Luthe) are identified in the City’'s Major
Thoroughfare and Freeway Plan as being in need of widening and/or acquisition.

The Aldine area shares many of Northside/Northline qualities from the standpoint of the
visual environment, particularly at major intersections where vehicular oriented,
commercial strips dominate. In the vicinity of Beltway 8 there is a significant amount of
existing visual congestion. Many of the support columns for Beltway 8 and freeway
signs are finished in decorative, rusticated concrete patterns.

Blue Line (Little York to Beltway 8)

The Blue Line through this section follows IH-45 exclusively until just south of Beltway 8,
where the alignment swings northeast towards Greenspoint Mall. At Little York, where
there is a pronounced bend in the alignment of IH-45, some taller structures (medical
facilities) are visible, surrounded by vacant tracts. Major thoroughfare overpasses of I-
45 break the freeway’s linear monotony. Occasional vegetation can be seen between
the main lanes and frontage roads.

At West Mount Houston, the high-rise buildings at Greenspoint come into view, along
with a line of communication towers. Closer to the IH-45/Beltway 8 interchange, uses
along the freeway are in newer, low rise developments and are generally more uniform
in character. This interchange is visually complex at both the freeway deck level and on
the service roads located below.

Red Line (Little York to Beltway 8)

The Red Line follows the Hardy Toll Road throughout this section. The Toll Road is a
long ribbon of concrete along either side of the UPRR right-of-way, with a power
transmission lines and towers along the west side. The corridor is broken only at the
points where it is crossed by major thoroughfares.

A wide range of uses front either side of the Toll Road from residential to industrial and
modest, neighborhood-oriented commercial/retail. Almost all of the structures are single
story. With the exception of the industrial buildings, these structures pre-date the
construction of the Hardy Toll Road.

Vegetation along the corridor is almost entirely associated with vacant tracts and
residential properties. The principal point of interest is the occasional appearance of a
UPRR train at the center of the corridor, and the approach to Beltway 8. Here an
opportunity is presented for distant, westerly views to office buildings at Greenspoint
and occasional airplane flying over-head from IAH.
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Green Line (Little York to Beltway 8)

As the Green Line continues to follow Airline Drive, there are small neighborhood-level
commercial buildings, single-family subdivisions, scattered industrial/warehouse
properties, semi-rural residential, and the occasional small to mid-size vacant and
underutilized parcel.

North of Little York, just inside the city limits, Airline Drive is heavily planted and St.
Joseph cemetery interrupts the commercial strip. Airline Drive transitions to a semi-rural
character defined by open fields, softened by vegetation and large lot residential.
Interspersed are small commercial establishments including flea markets and car lots.
North of Gulf Bank, Airline Drive has an 80-foot right-of-way with a four-lane continuous
center turn lane and sidewalks on the outside, with noticeable power poles and
overhead lines.

As Airline Drive crosses Halls Bayou, there are open views along this engineered
channel. In the vicinity of West Road, north of which Airline Drive is once again inside
the City limits, the environment is predominantly strip commercial. To the north, high-
rise buildings at Greenspoint become visible, along with glimpses of IH-45. North of
West Road, a 30-foot esplanade is planted with small crepe myrtles. As Airline Drive
approaches the Greenspoint area, there is a school, highway-oriented commercial
development, large apartment complexes and some single-family homes.

Highway and Road Improvements (Little York to Beltway 8)

[Highway improvements elements will be considered in 2004. Therefore, this section
will be included in North-Hardy Highway Alternatives Analysis Report.]

Assessment of Impact (Little York to Beltway 8)

Visual and aesthetic impacts in the Aldine area generally follow those cited above in
Section 7.3 for the Northside/Northline area, in that they would be minimal. The specific
exception would be the crossing of Beltway 8. This area is already visually chaotic, so
any additional elevated crossings would only add to that character and also have the
potential to block views around the Greenspoint environment. None of the proposed
LRT/BRT alignments would have significant or differentiating visual or aesthetic impacts
through the Aldine area.

3.7.5: Greenspoint/IAH
General Description (Beltway 8 to FM1960)

The Greenspoint area has long attracted new development due to the accessibility to
IAH and Greenspoint Mall. Recently growing residential communities to the north, east,
and west have also added to the attraction for the mall and related development activity.
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Development in this area began in 1969 in conjunction with the opening of IAH, which
was connected to IH-45 and U.S. 59 via Beltway 8 service lanes in 1970. This corridor
eventually evolved as the focal point of development activities through that decade and
into the early 1980s. Federated Realty Corporation, as part of a 500-acre master
planned development, opened Greenspoint Mall in 1976, which was eventually
expanded in 1980 to 1.5 million square feet. The Mall became a major catalyst for new
development in this area.

By the early 1980s, Greenspoint was acknowledged as one of Houston prime activity
centers with in excess of 10 million square feet of office space and employment of
20,000 workers. The economic downturn during the 1980s had a significant,
deteriorating impact on the area. By the mid-1990s various redevelopment initiatives
were put in place to stabilize the economy and development of the area.

Today, activities of the Greenspoint TIRZ and Management District are widely evident in
the refurbishment of thousands of multi-family units and the improvements to the
surrounding streetscape. Abundant landscaping, banners, and other decorative
features are found along the major thoroughfares in the area.

Blue, Red and Green Lines (Beltway 8 to Kuykendahl Park and Ride)

The Greenspoint activity center dominates this area with the shopping mall in the
foreground and the high-rise buildings further east. All three alignments traverse
portions of Greens Bayou, which provides views along this highly engineered channel.
Looking south from the Kuykendahl Park and Ride, distant views are to the Greenspoint
activity center. The Kuykendahl Park and Ride is connected to the HOV lane via an
elevated ramp over IH-45. The surroundings are suburban, with an open and vegetated
environment, with scattered development and many vacant tracts of land.

Blue Line (Kuykendahl Park and Ride to FM 1960)

The Blue Line continues north through this section along IH-45 in a fairly uniform
environment that can be characterized as suburban, with a predominant freeway
character and alternating older and newer commercial developments clustered at the
interchanges. The interchanges break the horizontal freeway monotony and offer
higher vantage points to surrounding areas. The Greenspoint activity center provides a
distant focal point.

Red Line (Hardy Toll Road from Beltway 8 to FM1960)

North of Beltway 8, the Hardy Toll Road is fairly uniform in character providing short,
contained views. The experience consists of periodic residential development,
noticeable water, telecommunication, lighting and electrical towers, industrial activities
located closer to IAH, and intermittent rural/vacant areas with pockets of large
residential acreage. There are two rail yards (Spring Rail Yard/Lloyd Yard near
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Cypresswood and General Motors Acceptance Corporation (GMAC) Yard between
Turkey Creek and FM 1960).

Elevated ramps along the Hardy Toll Road offer vantage points to a rich tree canopy on
the north end of the corridor. The Greenspoint and Downtown Houston skylines are
visible from Rankin Road. Periodically along the corridor there are noticeable power
transmission lines both following along, as well as crossing the corridor.

Blue, Red and Green Lines (East-West Greenspoint/IAH Spur)

Between IH-45 and Central Greens Boulevard, Greens Road is a 100-foot right-of-way,
four-lane boulevard section, with a 15-foot wide median planted with pine trees. The
general character of the area is suburban, despite the density of some of the high-rise
buildings as viewed across the large grass field to the south.

In the vicinity of Northchase Drive and Greens Bayou, the environment becomes
predominantly multi-family residential, with abutting, large apartment projects and open
space (Tom Wussow Park). Planting in the widened 30-foot esplanade is more
reflective of the transition, with accent planting and street trees.

Views to the east are to the overpass at the Hardy Toll Road and to the west to the
offices at Greenspoint. At the Hardy Toll Road overpass, views to the east are to airside
facilities at IAH with Downtown Houston visible to the south. As the alignments turn
onto JFK Boulevard they pass commercial uses and aviation related facilities as they
enter IAH property. Views are to the forested edge, with glimpses through this natural
but vanishing screen to various facilities including surface parking lots, low-rise
administrative buildings, large hangar space, the terminal complex and the car rental
facility that is under construction. Occasionally, there are areas of mass accent
planting. Closer to the terminals, the roadway is depressed to allow runway ramps to
cross overhead. Construction is currently on going virtually everywhere along JFK
Boulevard and in the area of IAH in general.

Highway and Road Improvements

[Highway improvements elements will be considered in 2004. Therefore, this section
will be included in North-Hardy Highway Alternatives Analysis Report.]

Assessment of Impact

There are no significant visual or aesthetic features through this area that would be
impacted by any of the three proposed LRT/BRT alignments. This is especially true
since each of the alignments primarily follow existing rights-of-way. The alignments
share a virtually common alignment for the east-west spur between Greenspoint and
IAH. As a result, there is nothing to distinguish one alignment from another in this
section.
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In general, the out-lying areas of the North-Hardy Corridor are less developed and,
therefore, would be less problematic than the more urbanized areas when considering
the integration of transit improvements. Nevertheless, the addition of aerial structures
may have long-term consequences as the corridor continues to develop and urbanize.
Over time, aerial sections of an LRT/BRT may intrude on and be in conflict with new
development.

3.7.6: Spring
General Description (FM1960 to Harris/Montgomery County Line)

The northern part of Harris County has long been known for its idyllic, rural setting,
consisting of large lot residential, small farms, and undeveloped, forested tracts of land.
Located between The Woodlands and expanding residential development in southern
Montgomery County, and the movement of new development northwards from the City
of Houston, the Spring area is undergoing a relatively rapid transformation.

Blue Line (FM1960 to Harris/Montgomery County Line)

The proposed alignment of the Blue Line is limited to the IH-45 right-of-way throughout
this area. Cypress Creek provides lateral vistas. North of the Creek, the surroundings
are relatively open, with some residential development located behind noise barriers.
Cypresswood presents a transitional point with elevated, unobstructed views from IH-45
to a denser pattern of development. Telecommunication towers and power transmission
lines are noticeable, as are the high freeway lighting masts.

Red Line (FM1960 to Harris/Montgomery County Line)

The Red Line follows along the Hardy Toll Road and UPRR rights-of-way through the
length of this area. The visual and aesthetic character is uniform, with short, contained
views, alternating between pockets of multi-family and water towers, to intermittent
rural/vacant areas with pockets of large residential acreage.

The Red Line passes along the east side of Old Town Spring. This activity center and
tourist attraction provides a unique destination in the North-Hardy Corridor that is
influenced by its small town character.

The open, undeveloped character of this part of the corridor is best experienced at its
numerous, elevated intersections. These offer vantage points to the rich tree canopy on
the north end of the corridor to the landmark buildings at Greenspoint and Downtown
Houston visible at Rankin Road. There are periodically noticeable power transmission
lines both following along, as well as crossing, this section of the proposed alignment.
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Highway and Road Improvements

[Highway improvements elements will be considered in 2004. Therefore, this section
will be included in North-Hardy Highway Alternatives Analysis Report.]

Assessment of Impact (FM1960 to Harris/Montgomery County Line)

The Red and Blue Lines go through this area. The one feature that is particularly
worthy of note is Old Town Spring. The Red Line is proposed to pass along the east
side of Old Town Spring. The addition of aerial structures may have long-term
consequences as this portion of the corridor continues to develop and urbanize. Over
time, aerial sections of an LRT/BRT may intrude on and be in conflict with new
development.

3.7.7: The Woodlands/South Montgomery County

General Description (Harris/Montgomery County Line to SH 242)

In 1961, Mitchell Energy & Development Corporation began an eleven-year acquisition
program in The Woodlands area. In 1972, the U.S. Department of Housing and Urban
Development (HUD) pledged the support of its Title 7 program, guaranteeing $50 million
in debt, the largest guarantee ever given. Development commenced in 1973 and today,
The Woodlands has become a signature new town development. A significant amount
of additional development is planned to take place in this area.

The general character of South Montgomery County has been shaped largely by The
Woodlands in terms of the proliferation of residential subdivisions and supporting
commercial/retail developments. The proposed alignment for a transit system would
feed directly into the Town Center, which is currently undergoing development.

Blue Line (Harris/Montgomery County Line to SH242)

The Blue Line continues its route north along IH-45, with a connection into the
Woodlands Town Center. The character of this section is predominantly a hard-edged
and contained freeway experience, as the elevated freeway crosses the expanse of the
Spring Creek floodplain. Meanderings in the freeway alignment break the monotony, as
the density of development increases towards The Woodlands.

As it enters The Woodlands, the Blue Line would provide a dramatic view into this
activity center. The Anadarko Tower, a high-rise office building on a waterway at The
Woodlands, provides a strong visual encounter and a main focal point for the area. As
this commercial center continues to develop, further interesting visual experiences of
commercial/urban development can be anticipated. Elevated ramps feeding large
volumes of traffic westward behind the forest edge creates a futuristic impression.
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Northward toward SH 242, the foreground is uniformly developed with a mix of primarily
low rise freeway commercial, sited within a retreating forest edge.

Red Line (Harris/Montgomery County Line to SH242)

The Red Line continues north along the UPRR right-of-way and then turns west on an
aerial section to enter The Woodlands Town Center. The character of the area along
the UPRR right-of-way is open and primarily undeveloped, with an abundance of rich
tree canopy. There are some short, contained views, along with pockets of single-
family subdivisions and large acreage residential. As it turns west towards The
Woodlands, the alignment crosses through a large area of residential development
along Robinson Road. The alignment is proposed to be at grade through this section.
The character within The Woodlands Town Center and heading north to SH 242 is the
same as that described for the Blue Line above in Section 7.7.2.

Highway and Road Improvements

[Highway improvements elements will be considered in 2004. Therefore, this section
will be included in North-Hardy Highway Alternatives Analysis Report.]

Assessment of Impact (Harris/Montgomery County Line to SH242)

Connections of both the Blue and Red Lines to The Woodlands Town Center/Mall would
require careful coordination with The Woodlands Operating Company and municipal
utility districts in the area to ensure that they are compatible with the character of
existing and planned development within that area. Advantage could be taken of the
gateway opportunity provided by The Woodlands as the proposed LRT/BRT makes its
entry into this area. The proposed elevated approach of both the Blue and Red Lines to
the Town Center have the potential to provide enhanced visual experiences for both
LRT/BRT passengers and for the area itself.

Care would be required with the Red Line’s crossing from east to west from the UPRR
right-of-way to The Woodlands to be as non-obtrusive as possible in the residential
neighborhood. For this reason, the Red Line may have more potential for having a
negative impact on the visual and aesthetic character of the area.

Comments made above for Greenspoint/IAH and Spring regarding elevated structures
should be taken into regard for this area as well.
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3.8: Communities

3.8.1: Introduction

As discussed earlier in the Land Use and Visual and Aesthetics sections, and as shown
in Exhibit 3.6, the study area for North-Hardy Corridor environmental analysis has six
identifiable community areas (from south to north) as follows:

Near Northside

Northside/Northline

Aldine

Greenspoint/IAH

Spring

The Woodlands/South Montgomery County

This section discusses the characteristics of these communities in terms of their
population and demographics, as well as the potential for neighborhood disruption as a
result of the development of the proposed LRT/BRT alignments.

3.8.2: Population & Households

The total population and households within the communities within the study area,
based on U.S. Census 2000 data, is 435,137 people and 147,275 households, as
shown in Exhibit 3.46. The household size within the North-Hardy Corridor study area
is generally larger than it is for the City of Houston or the Houston-Galveston-Brazoria
Consolidated Metropolitan Statistical Area (CMSA) as a whole; 2.95 persons per
household for the corridor, vs. 2.72 for the City of Houston and 2.85 for the CMSA.
Exhibit 3.47 illustrates the population distribution within the communities in the corridor.
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Exhibit 3.46: Population/Households

Population Households Average Household
(2000) (2000) Size (pph)

Near Northside 74,366 24,239 3.07
Northside/Northline 73,822 22,239 3.32
Aldine 62,970 18,706 3.37
Greenspoint/Bush Intercontinental Airport 79,953 29,769 2.69
Spring 69,708 25,622 2.72
The Woodlands/South Montgomery 74.318 26.700 278
County

Total Corridor 435,137 147,275 2.95
City of Houston 1,954,848 718,897 2.72
Houston-Galveston-Brazoria CMSA 4,669,571 1,640,843 2.85
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Exhibit 3.47: Population Distribution
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3.8.3: Ethnicity

For the purposes of this analysis, ethnicity in the corridor has been divided into four
main categories: Hispanic, White, Black and Other.”* Based on U.S. Census 2000
data, the ethnicity of people living in the corridor is predominantly both White and
Hispanic — with the White (Non-Hispanic) population being the principal ethnicity in the
northern portions of the corridor (Spring and the Woodlands/South Montgomery County)
and the Hispanic population (all races) being the predominant group in the southern
communities (Near Northside, Northside/Northline, and Aldine). The Greenspoint/IAH
area is fairly evenly split, with Hispanic, Black, and White populations, in descending
order.

The ethnic distribution within the North-Hardy Corridor contrasts with that of both the
City of Houston and the CMSA. The City has a fairly even distribution of each ethnic
group, whereas at the CMSA level, the population is mostly White. Exhibits 3.48 and
3.49 both illustrate the ethnicity within the corridor.

Exhibit 3.48: Ethnicity

Population Households Household Ethnicity
(2000) (2000) Hispanic Black White Other

Near Northside 74,366 24239 45672 61% 11,133 15% 16,911 23% 650 1%
Northside/Northline 73,822 22,239 47,827 65% 14,790 20% 10,629 14% 576 1%
Aldine 62,970 18,706 33,079 53% 13,871 22% 14,008 22% 2,012 3%
IGree”Sp?'”t/B“Sh 79,953 29,769 30,946 39% 25,730 32% 20,082 25% 3,195 4%
ntercontinental Airport

Spring 69,708 25,622 10,136 15% 5485 8% 51,465 74% 2,622 4%
Iﬂhe Woodlands/South 74,318 26,700 6,381 9% 1,982 3% 63,721 86% 2,234 3%

ontgomery County

Total Corridor 435137 147,275 174,041 40% 72,991 17% 176,816 41% 11,289 3%
City of Houston 1,954,848 718,897 731,680 37%487,094 25% 601,105 31% 134,969 7%

Houston-Galveston-

. 4,669,571 1,640,843 1,349,506 29% 776,907 17% 2,236,569 48% 306,589 7%
Brazoria CMSA

%! The U.S. Census collects information regarding two ethnic groups — Hispanic and Non-Hispanic. Within these
two ethnic groups, seven groups are identified with respect to race. For the purposes of this analysis, Hispanic
includes data regarding all seven races identified by the U.S. Census (including White, Black and Other), whereas
the specific information that is presented above regarding White, Black and Other, only includes U.S. Census data
for the Non-Hispanic population.
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Exhibit 3.49: Map of Corridor Ethnicity
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3.8.4: Household Income

Based on the U.S. Census 2000 data, the median household income in the corridor is
$39,231. This median income is somewhat higher than that for the City as a whole, but
lower than median income for the CMSA; $36,616 and $44,761, respectively. There is a
wide range in median household income of the community areas within the corridor —
with The Woodlands/South Montgomery County area being at the high end with
$71,885, and the Northside/Northline area being at low end with $26,329.

Several areas within the corridor demonstrate median income levels lower than those of
both the City and the CMSA (Near Northside, Northside/Northline, Aldine and
Greenspoint/lAH). Spring and The Woodlands/South Montgomery County are areas
with median incomes higher than either the City or CMSA. Exhibits 3.50 and 3.51
illustrate the median household income within the communities in the corridor.

Exhibit 3.50: Median Household Income

Median
Population Households Household
(2000) (2000) Income
(Estimate)
Near Northside 74,366 24,239 $32,172
Northside/Northline 73,822 22,239 $26,329
Aldine 62,970 18,706 $31,247
G_reenspomt/Bush Intercontinental 79.953 29.769 $33,285
Airport
Spring 69,708 25,622 $58,211
The Woodlands/ South Montgomery 74.318 26.700 $71,885
County
Total Corridor 435,137 147,275 $39,231
City of Houston 1,954,848 718,897 $36,616
Houston-Galveston-Brazoria CMSA 4,669,571 1,640,843 $44,761

Note: Median household income calculation assumes that population counts are uniformly
distributed in the median income class.
Source: 2000 US Census
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Exhibit 3.51: Household Income
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3.8.5: Poverty Levels

U.S. Census 2000 data shows that the overall poverty levels (as defined by the
U.S. Census) within the North-Hardy Corridor are generally in keeping with the
rest of the City and the CMSA. However, the southern portions of the corridor
(Near Northside, Northside/Northline and Aldine areas) have poverty levels that
are higher than both the City and the CMSA. Certain areas exhibit significantly
lower levels of poverty, specifically Spring and The Woodlands/South
Montgomery County. Exhibits 3.52 and 3.53 illustrate the poverty levels within
the communities in the corridor.

Exhibit 3.52: Poverty Levels

People Below

Population
(pZOOO) Poverty Level
# %
Near Northside 74,366 16,974 23%
Northside/Northline 73,822 19,578 27%
Aldine 62,970 13,928 22%
G.reenspomt/Bush Intercontinental 79953 13.885  17%
Airport
Spring 69,708 4,013 6%
The Woodlands/South Montgomery 74.318 4118 6%
County
Total Corridor 435,137 72,496 17%
City of Houston 1,954,848 369,045 19%
Houston-Galveston-Brazoria CMSA 4,669,571 628,385 14%

Note: The U.S. Census Bureau excludes the following from the numerator and
denominator when calculating poverty rates: institutionalized people, people in military
group quarters, people in college dormitories, and unrelated individuals under 15 years
old.

Source: 2000 US Census
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Exhibit 3.53: Map of Corridor Poverty Levels
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3.8.6 Potential for Neighborhood Disruption

There is potential for each of the proposed LRT/BRT alignments to disrupt the existing
traffic flow within neighborhoods and to alter neighborhood character, especially where
the alignments follow local streets and major thoroughfares.

Current traffic flow/patterns may be altered by the elimination of some left turn
opportunities along at-grade alignments; for example, turns from cross-streets could be
hampered, as could left turn access to existing uses. This potential impact is
anticipated because it is likely that the LRT/BRT would have some type of barrier
separation, even when it is running at-grade within the median of a road. These
impacts would be felt most at intersections that are not signalized, but are customarily
used to provide access into the neighborhood areas.

There are both negative and positive aspects to this potential impact. On the negative
side: businesses may suffer if part of their customer access is inconvenienced or cut-
off; residents may find it more difficult to access their homes and needed services;
streets where signals are provided and left turns are permitted may become more
congested; and emergency vehicle accessibility may be affected if left turn opportunities
are reduced or eliminated. The positive aspects include: having better organized, more
predictable traffic flow; and reducing the cut-through traffic currently using residential
streets.

The character of existing neighborhoods may be altered, since LRT/BRT is expected to
attract opportunities for economic development. Changes may include the development
of new multi-family, commercial office and retail uses, additional traffic/parking concerns,
and changes in property value, such as for those properties that are in close proximity
to stations. (For more discussion on economic development issues and impacts, see
Section 5.0: Economic Development.)

As determined to-date through meetings with stakeholders and the public in the corridor,
some of the neighborhoods within the North-Hardy Corridor have strong positions one
way or another on some of these potential impacts. The Near Northside neighborhoods
are generally supportive of improved transit services and opportunities to enhance
economic development, and so the potential impacts in this area may be more desirable
and welcomed than in some others. Conversely, the Woodland Heights area has
expressed strong interest in minimizing any potential for change or disruption in that
neighborhood.

3-91



The following are some specific instances where there could be potential impacts on
neighborhoods.

e There is high potential for neighborhood disruption with both the Red and Green
Lines as they turn north onto Fulton from the Little White Oak Bayou. There are
currently some interrelated activities at this intersection, including Moody Park,
Irvington Village (public housing), Clemente Martinez Elementary School, and
commercial retail. The alternative alignment along Boundary between North
Main and Fulton may help to mitigated this issue to some degree.

e As the Red line travels in a north-south direction on Irvington between Cavalcade
and IH-610 it is surrounded by primarily low density residential, which could be
sensitive to disruption, especially for access to residential units fronting on
Irvington. However, most of the residential units front on the cross-streets, so
this might help to minimize the potential for disruption.

e As the Red Line turns east/west at Robinson Road near The Woodlands it
crosses at-grade through a residential neighborhood. There could be potential
for neighborhood disruption.

e Cavalcade is primarily a residential street, and similar to the comment above
regarding the Red Line on Irvington or Robinson Road, the Green Line could
pose potential for neighborhood disruption, especially regarding the homes
fronting on Cavalcade.

3.8.7: Assessment of Impact

There are no significant differences between the three alignments in terms of their
potential impact on the communities within the corridor. Nevertheless, there are some
characteristics worth noting.

The southern portion of the North-Hardy Corridor is primarily Hispanic, with lower
median household incomes and higher poverty levels than the northern portions of the
corridor, and the City and CMSA. All three LRT/BRT alignments would serve the
southern portion.

The Red Line appears to have the greatest potential for neighborhood disruption,
followed by the Green and then the Blue Line. However, each of the specific areas of
potential impact is relatively contained and can likely be mitigated through careful
planning and design.
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3.9: Environmental Justice

3.9.1: Introduction

In February 1994, President Clinton issued Executive Order 12898, "Federal Actions to
Address Environmental Justice in Minority Populations and Low-Income Populations.”
This Executive Order requires that federal agencies identify and address any
disproportionately high and adverse human health or environmental effects of programs,
policies, and activities on minority populations and low-income populations.

“Environmental justice is the goal to be achieved for all communities and
persons across this Nation. Environmental justice is achieved when
everyone, regardless of race, culture, or income, enjoys the same degree
of protection from environmental and health hazards and equal access to
the decision-making process to have a healthy environment in which to
live, learn, and work “ 22

An Environmental Justice Community is defined as “any aggregated or dispersed
population that (a) is a low-income population based on the Bureau of the Census
(BOC) Current Population reports, (b) is over 50-percent minority, or (c) contains a
minority population percentage meaningfully greater than the minority population
percentage in the general population or other appropriate unit of geographic analysis.”?®

For the purposes of Environmental Justice, “minority” is defined as “individuals who are
members of the following population groups: American Indian or Alaskan Native; Asian
or Pacific Islander; Black, not of Hispanic origin; or Hispanic.”**

One of the most effective ways to ensure that no Environmental Justice community is
disproportionately impacted is to have an effective and meaningful public involvement
program. During the Alternatives Analysis study for the North-Hardy Corridor all
reasonable efforts were made to encourage broad public participation from all
communities within the study area, and to take into account other current and past local
planning efforts and studies (such as the Northside Village Economic Revitalization
Plan). The results of these planning efforts are reflected in the short list of alternatives
that were analyzed. Further opportunities for public involvement are planned as the
study progresses.

22 http://www.epa.gov/compliance/environmentaljustice/index.html

2 http://hydra.gsa.gov/pbs/pt/call-in/factshet/0298b/02_98_1.htm

2 Guidance for Federal Agencies on Key Terms in Executive Order 12898, Federal Working Group on
Environmental Justice.
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In order to assess the potential impacts of the proposed LRT/BRT and highway/road
improvements in the North-Hardy Corridor on environmental justice issues, the following
components have been evaluated:

Acquisitions and Displacements
Air Quality

Noise & Vibration

Safety & Security

Visual & Aesthetics
Communities/neighborhoods
Economic Development
Cultural Resources

The following provides a summary of the results of the analysis of each of these topics
and discusses potential impacts in the context of Environmental Justice. For additional
information, consult the sections of this report referenced above. Once the LPIS is
selected, further consideration will be given to potential Environmental Justice issues.

3.9.2: BluelLine

Acquisition and Displacements

There are no disproportionately high or adverse effects anticipated from the Blue Line
on minority and low-income populations with respect to acquisition or displacements.
Based on the preliminary engineering drawings, and as discussed in the Acquisition and
Displacements section of this report, there is some potential right-of-way acquisition
required and displacement of some existing buildings; however, the Blue Line primarily
follows existing rights-of-way, so potential acquisitions and displacements are
minimized. The following is a summary of the potential displacements/acquisitions for
the Blue Line:

e Near Northside

The following potential acquisitions/displacements occur in the Near Northside
community (as shown in Exhibit 3.6). The ethnicity in this community is primarily
Hispanic (61 percent of households), with about 23 percent of the population
living below the poverty level.

e North Main Street (aerial section), IH-10 to Harrington
Some acquisition of additional right-of-way and displacement of existing
buildings may be necessary to accommodate this aerial section of the
LRT/BRT. However, the majority of this section runs through the Hardy Yard,
an area for which redevelopment plans are currently being considered.
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Northside/Northline

The following  potential  acquisitions/displacements  occur in  the
Northside/Northline community (as shown in Exhibit 3.6). The ethnicity in this
community is primarily Hispanic (65 percent of households), with about 27
percent of the population living below the poverty level in this community.

e Airline
Right-of-way acquisition needs could impact the commercial properties
located on the east side of Airline between Cavalcade and IH-610 Loop.

e Crosstimbers/Northline Mall
Right-of-way acquisition would be required in order to accommodate the Blue
Line as it turns east from Airline near Crosstimbers toward Northline Mall, as
well as through the area of the Northline Mall. Some disruption of existing
buildings could result in this area as well.

e Buildings North of Northline Mall
There are two existing buildings located within the proposed right-of-way as in
turns north toward IH-45. Since the structure is aerial in this location, it may
be possible to minimize the need for displacement.

Aldine

The following potential acquisitions/displacements occur in the Aldine community
(as shown in Exhibit 3.6). The ethnicity in this community is primarily Hispanic
(53 percent of households), with about 22 percent of the population living below
the poverty level in this community.

e New Right-of-Way for Greenspoint Connection
New right-of-way would need to be acquired for the Blue Line as it veers to
the northeast from IH-45 to connect to the Greenspoint Mall area.

Greenspoint/IAH

The following potential acquisitions/displacements occur in the Greenspoint/IAH
community (as shown in Exhibit 3.6). The ethnicity in this community is primarily
Hispanic (39 percent of households), although the population is more evenly
dispersed among ethnic groups than in the other communities within the study
area. About 17 percent of the population is living below the poverty level in this
community.

e |H-45/Kuykendahl Park and Ride
There would be some acquisition of right-of-way needed in the vicinity of the
proposed Kuykendahl Park and Ride station and for the connection north
back to the freeway. Based on the 2000 Census, this particular Census Tract
has an ethnicity that is primarily White.
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e East-West Spur Connection to IAH
There may be property acquisition/building displacement impacts in this area,
including at the intersection of Greens Road and Greenspoint Drive, along the
north side of Greens Road near Hardy Road/Hardy Toll Road, along the south
side of Hardy Toll Road connection to IAH, at the station proposed near
Imperial Valley Drive, and as the proposed alignment travels through City of
Houston Airport System lands.

e Spring
The Blue Line is within the IH-45 right-of-way for the full length of this section.
There are no potential acquisitions/displacements identified for this area.

e The Woodlands/South Montgomery County

The following potential  acquisitions/displacements occur in  The
Woodlands/South Montgomery County community (as shown in Exhibit 3.6).
The ethnicity in this community is primarily White (86 percent of households),
with about 6 percent of the population living below the poverty level in this
community.

e Connection to The Woodlands Town Center Station
Some property acquisition would be needed in order for the LRT/BRT to
reach The Woodlands Town Center, as well for the proposed station.

e North of The Woodlands Town Center
There appears to be right-of-way required north of The Woodlands Town
Center as the alignment heads back towards IH-45. In addition, an office
building could be displaced at the southwest quadrant of Lake Woodlands
Drive and IH-45.

Air Quality

There are no disproportionately high or adverse effects anticipated from the Blue Line
on minority and low-income populations with respect to air quality. The results of the H-
GAC regional travel demand model will provide further information concerning impacts
on air quality.

Safety & Security

There are no disproportionately high or adverse effects anticipated from the Blue Line
on minority and low-income populations anticipated with respect to safety and security.
The Blue Line primarily follows existing highway and road rights-of-way that currently
carry high volumes of traffic. Any potential issues with respect to safety vis-a-vis
conflicts with other modes of traffic, including pedestrians, can be mitigated through
careful design and proper signalization. Further, METRO'’s existing CPTED program
should be incorporated into the design of all stations, Park and Ride facilities and Yard
and Shop locations. A Safety Plan should be developed and implemented to ensure
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pedestrian safety during construction, and to monitor and respond to any safety issues
as they arise.

Visual & Aesthetics

There are no disproportionately high or adverse effects anticipated from the Blue Line
on minority and low-income populations with respect to visual and aesthetic issues.
The following summarizes the sensitive areas that should be given special
consideration.

e Near Northside

There is a high degree of community interest in this area for LRT/BRT to act as a
catalyst for redevelopment, as is apparent from recent and on-going local
planning initiatives. There are also opportunities to take advantage of the
panoramic views of both natural and urban features in the vicinity of Buffalo
Bayou and White Oak Bayou. The design of the LRT/BRT can be integrated with
the redevelopment proposals for the Hardy Yard. There are no specific areas
identified as requiring special consideration.

e Northside/Northline

The Blue Line is within the IH-45 right-of-way for the majority of this section.
There are no specific areas identified as requiring special consideration.

e Aldine

The Blue Line is within the IH-45 right-of-way for the majority of this section.
There are no areas identified as requiring special consideration.

e Greenspoint/IAH

Special care will need to be given to portions of the Blue Line that are elevated to
ensure that they are well designed and integrated within the structure of the
surrounding development and take into account the future evolution of the area
to more urban uses. The Blue Line should take advantage of the views of the
Greenspoint and Downtown skylines from this area. There are no specific areas
identified as requiring special consideration.

e Spring
The Blue Line is within the IH-45 right-of-way for the full length of this section.
There are no areas identified as requiring special consideration.

e The Woodlands/South Montgomery County

The Blue Line is within the IH-45 right-of-way for the majority of this section. The
connection of the Blue Line into The Woodlands Town Center would require
special consideration to ensure compatibility with the character of existing and
planned development in this area. The elevated approach could to take
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advantage of enhanced visual experiences into the Town Center. Otherwise,
there are no specific areas identified as requiring special consideration.

Communities

There are no disproportionately high or adverse effects anticipated from the Blue Line
on minority and low-income populations with respect to communities. The southern
portions of the North-Hardy Corridor, including the Near Northside, Northside/Northline
and Aldine communities, as shown in Exhibit 3.6, are primarily Hispanic, with lower
median household incomes and higher poverty levels than the northern portions of the
corridor, and the City and CMSA. All three LRT/BRT alignments would serve the
population in this part of the corridor.

Since it largely follows the right-of-way of IH-45, the Blue Line has a low potential for
changing current traffic patterns within neighborhoods, such as might result from
eliminating some of the existing left turn opportunities on major roads. Each of the
specific areas of potential impact in which this situation may arise is relatively contained
and can likely be mitigated through careful planning and design.

Economic Development

There are no disproportionately high or adverse effects anticipated from the Blue Line
on minority and low-income populations with respect to economic development.

These findings considered the ability of each alignment to:
e Connect and support the major activity centers in the corridor.
e Encourage large-scale TOD.
e Serve and support existing neighborhoods with revitalization potential, existing
improvements plans and smaller infill or redevelopment plans.

In comparison with the other two alignments, the Blue Line would provide slightly more
opportunities to link major activity centers. The TOD opportunities are similar for all
alignments south of the east-west spur, and somewhat better for the Blue Line north of
the spur. Neighborhood-level economic development opportunities are somewhat lower
for the Blue Line than the other two alignments. Redevelopment opportunities can
provide alternative housing and business options within the same area for any
displacement resulting from changing land use patterns or increased property values,
and that may occur with transit oriented development.
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Cultural Resources

There are no disproportionately high or adverse effects anticipated from the Blue Line
on minority and low-income populations with respect to cultural resources. The
potential historic resources that have been identified, as discussed in Section 17
(Historic Resources), are located along North Main Street in the Near Northside area
and along Airline in the Northside/Northline area. Every effort should be made to
minimize disruption of and preserve existing historic resources.

3.9.3; Red Line

Acquisition & Displacements

There are no disproportionately high or adverse effects anticipated from the Red Line on
minority and low-income populations with respect to acquisition or displacements.
Based on the preliminary engineering drawings, and as discussed in Section 2
(Acquisition and Displacements) of this report, there may be some potential right-of-way
acquisition required and some displacement of existing buildings; however, the Red
Line primarily follows existing rights-of-way, so potential acquisitions and displacements
are minimized. The following is a summary of the potential displacements/acquisitions
for the Red Line:

e Near Northside

The following potential acquisitions/displacements occur in the Near Northside
community (as shown in Exhibit 3.6). The ethnicity in this community is primarily
Hispanic (61 percent of households), with about 23 percent of the population
living below the poverty level.

e North Main Street (aerial section), IH-10 to Harrington
Like the impacts for the Blue Line in this section, some acquisition of
additional right-of-way and displacement of existing buildings may be
necessary to accommodate this aerial section of the LRT/BRT. However, the
majority of this section runs through the Hardy Yard, an area for which
redevelopment plans are currently being considered.

e Little White Oak Bayou, North Main to Fulton
This section would require property acquisition and has some apparent
displacement to commercial and residential properties as well as the
southwest corner of Moody Park.

e Boundary Road, North Main to Fulton
The alternative option also would have some property acquisition and
displacement issues, including impacts on residential.
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Northside/Northline
The Red Line is within Reliant Energy/Hardy Toll Road corridor through this area.

Aldine

The following potential acquisitions/displacements occur in the Aldine community
(as shown in Exhibit 3.6). The ethnicity in this community is primarily Hispanic
(53 percent of households), with about 22 percent of the population living below
the poverty level in this community.

e West Hardy Road/Hill-Aldine Mail Route
There would be some property acquisition needs in this area, as well as the
possible displacement of existing structures. In addition, the section of the
alignment along West Hardy Road, north of Aldine Mail Route, would require
some property acquisition and result in displacement of existing residential
and industrial structures.

Greenspoint/IAH

The following potential acquisitions/displacements occur in the Greenspoint/IAH
community (as shown in Exhibit 3.6). The ethnicity in this community is primarily
Hispanic (39 percent of households), although the population is more evenly
dispersed amongst ethnic groups than in the other communities within the study
area. About 17 percent of the population is living below the poverty level in this
community.

e East-West Spur Connection to IAH
Like the Blue Line, there may be property acquisition/building displacement
impacts in this area, including at the intersection of Greens Road and
Greenspoint Drive, along the north side of Greens Road near Hardy
Road/Hardy Toll Road, along the south side of Hardy Toll Road connection to
IAH, at the station proposed near Imperial Valley Drive, and as the proposed
alignment travels through City of Houston Airport System lands.

e UPRR North of Greens Road
Where the Red Line runs adjacent to the UPRR and the Hardy Toll Road
north of Greens Road, property would need to be acquired for a significant
portion of this entire section. Just north of Rayford Road, the alignment
appears to encroach on an existing trailer park. No other existing buildings
would appear to be displaced through this section

Spring

The following potential acquisitions/displacements occur in the Spring community
(as shown in Exhibit 3.6). The ethnicity in this community is primarily White (74
percent of households), with about 6 percent of the population living below the
poverty level in this community.
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e North of Old Town Spring
There may be some property acquisition required adjacent to the existing
UPRR right-or-way as it travels through the primarily undeveloped, vacant
land north of Old Town Spring, depending on the width of that right-of-way and
the ability of the Red Line to remain with that right-of-way.

e The Woodlands/South Montgomery County

The following potential acquisitions/displacements occur in  The
Woodlands/South Montgomery County community (as shown in Exhibit 3.6).
The ethnicity in this community is primarily White (86 percent of households),
with about 6 percent of the population living below the poverty level in this
community.

e Robinson Road
This section may require new right-of-way to be acquired, with some possible
building displacement, including single family residential, depending on the
width of the right-of-way.

e Connection to The Woodlands Town Center Station
Like the Blue Line, some property acquisition would be needed in order for
the LRT/BRT to reach The Woodlands Town Center.

e North of The Woodlands Town Center
As is the case with the Blue Line, there appears to be right-of-way required
north of The Woodlands Town Center as the alignment heads back towards
IH-45. In addition, an existing office building at the southwest quadrant of
Lake Woodlands Drive and IH-45 could be impacted.

Air Quality

The Red Line would not have disproportionately high or adverse effects on minority and
low-income populations with respect to air quality. The results of the H-GAC regional
travel demand model will provide further information concerning impacts on air quality.

Safety and Security

The Red Line primarily follows existing highway and road rights-of-way that currently
carry high volumes of traffic. Any potential issues with respect to safety vis-a-vis
conflicts with other modes of traffic (including pedestrians) can be mitigated through
careful design and proper signalization. In addition, METROQO'’s existing CPTED program
should be incorporated into the design of all stations, Park and Ride facilities and Yard
and Shop locations. A Safety Plan should be developed and implemented to ensure
pedestrian safety during construction, and to monitor and respond to any safety issues
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as they arise. There are no disproportionately high or adverse effects on minority and
low-income populations anticipated with respect to safety and security.

Visual & Aesthetics

There are no disproportionately high or adverse effects on minority and low-income
populations anticipated with respect to visual and aesthetic issues from the Red Line.
The following summarizes the sensitive areas that should be given special
consideration.

e Near Northside

There is a high degree of community interest in this area for LRT/BRT to act as a
catalyst for redevelopment, as is apparent from recent and on-going local
planning initiatives. There are two specific areas of Near Northside area that
need to be given special consideration in terms of potential visual and aesthetic
impacts for the Red Line: 1) Little White Oak Bayou; and 2) the west side of
Irvington at Hays where there are street trees planted in the median, including a
number of large Live Oaks. There is also an opportunity to take advantage of the
panoramic views of both natural and urban features in the vicinity of Buffalo
Bayou, Little White Oak Bayou and along Irvington between Cavalcade and IH-
610. In addition, the design of the LRT/BRT can be integrated with the
redevelopment proposals for the Hardy Yard.

e Northside/Northline
There are no specific areas identified as requiring special consideration.

e Aldine

The Red Line is within the Hardy Toll Road/West Hardy Road rights-of-way for
nearly the full length of this section. Special consideration should be given as the
Red Line crosses Beltway 8, in order to minimize additional visual chaos, and to
take advantage of views of the skyline at Greenspoint. There are no additional
areas identified as requiring special consideration.

e Greenspoint/IAH

Special care will need to be given to portions of the Red Line that are elevated to
ensure they are well designed and integrated within the structure of the
surrounding development and take into account the future evolution of the area
to more urban uses. The Red Line should take advantage of the views of
Greenspoint and Downtown skylines. Otherwise, there are no specific areas
identified as requiring special consideration.

e Spring
The Red Line follows the Hardy Toll Road and existing UPRR rights-of-way for

the length of this section. Old Town Spring provides opportunities for the Red
Line to be integrated into the development and character of this special
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destination activity center. Otherwise, there are no specific areas identified as
requiring special consideration.

e The Woodlands/South Montgomery County

Connections of the Red Line into The Woodlands Town Center will require
special consideration to ensure compatibility with the character of existing and
planned development in this area. The elevated approach could take advantage
of enhanced visual experiences into the Town Center. Care would be required
with the Red Line as this at-grade portion runs through the residential
neighborhood in the vicinity of Robinson Road. Otherwise, there were no
specific areas identified as requiring special consideration.

Communities

There are no disproportionately high or adverse effects anticipated from the Red Line on
minority and low-income populations with respect to communities. The southern
portions of the North-Hardy Corridor, including the Near Northside, Northside/Northline
and Aldine communities, as shown in Exhibit 3.6, are primarily Hispanic, with lower
median household incomes and higher poverty levels than the northern portions of the
corridor, and the City and CMSA. All three LRT/BRT alignments would serve the
population in the southern portion of the corridor.

The Red Line has some potential for changing current traffic patterns within
neighborhoods, such as what might result from eliminating some of the existing left turn
opportunities on major roads. However, each of the specific areas of potential impact
in which this situation may arise is relatively contained and can likely be mitigated
through careful planning and design. Key locations where additional care should be
taken to minimize potential disruption include, at Little White Oak Bayou and Fulton, on
Irvington between Cavalcade and IH-610, and at Robinson Road in The Woodlands.

Economic Development

There are no disproportionately high or adverse effects anticipated from the Red Line on
minority and low-income populations with respect to economic development.

These findings considered the ability of each alignment to:

e Connect and support the major activity centers in the corridor.

e Encourage large-scale TOD.

e Serve and support existing neighborhoods with revitalization potential, existing
improvements plans and smaller infill or redevelopment plans.

In comparison with the other two alignments, the Red Line would link fewer major
activity centers than the Blue Line (but more than the Green Line) and provide fewer
TOD opportunities than the Blue Line north of the east-west spur (but more than the
Green Line), but provide more neighborhood-level economic development opportunities
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than the Blue Line (but less than the Red Line). Redevelopment opportunities can
provide alternative housing and business options within the same area for any
displacement resulting from changing land use patterns or increased property values
that may occur with TOD.

Cultural Resources

There are no disproportionately high or adverse effects anticipated from the Red Line on
minority and low-income populations with respect to cultural resources. The potential
historic resources that have been identified, as discussed in Section 17 (Historic
Resources), are primarily in the vicinity of the Hardy Toll Road/IH-610 and West Hardy
Road in the Northside/Northline area. Every effort should be made to minimize
disruption of and preserve existing historic resources.

3.9.4: Green Line
Acquisition & Displacements

There are no disproportionately high or adverse effects anticipated from the Green Line
on minority and low-income populations with respect to acquisition or displacements.
Based on the preliminary engineering drawings, and as discussed in Section 2
(Acquisition and Displacements) of this report, there may be some potential right-of-way
acquisition required and some displacement of existing buildings; however, the Green
Line primarily follows existing rights-of-way, so potential acquisitions and displacements
are minimized. The following is a summary of the potential displacements/acquisitions
for the Green Line:

e Near Northside

The following potential acquisitions/displacements occur in the Near Northside
community (as shown in Exhibit 3.6). The ethnicity in this community is primarily
Hispanic (61 percent of households), with about 23 percent of the population
living below the poverty level.

e North Main Street (aerial section), IH-610 to Harrington
Like the impacts for both the Blue Line and the Red line in this section, some
acquisition of additional right-of-way and displacement of existing buildings
may be necessary to accommodate this aerial section of the LRT/BRT.
However, the majority of this section runs through the Hardy Yard, an area for
which redevelopment plans are currently being considered.
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e Little White Oak Bayou, North Main to Fulton
This section of the Green Line, like the Red Line, will require property
acquisition and has some apparent displacement to commercial and
residential properties as well as the southwest corner of Moody Park.

e Boundary Road, North Main to Fulton
Like the Red Line, the alternative option for the Green Line would have some
property acquisition and displacement issues, including impacts on
residential.

e Turn at Irvington & Cavalcade
The turn onto Cavalcade will necessitate some property acquisition from the
commercial property at the southwest corner. Some displacement of existing
buildings may also occur.

e Turn at Fulton & Cavalcade
This turn will also have some property acquisition needs and displacement
impacts.

Northside/Northline

The following  potential  acquisitions/displacements  occur in  the
Northside/Northline community (as shown in Exhibit 3.6). The ethnicity in this
community is primarily Hispanic (65 percent of households), with about 27
percent of the population living below the poverty level in this community.

e Northline Mall
Like the Blue Line, some acquisition would be required in order to
accommodate the Green Line through the area of the Northline Mall.

Aldine

The following potential acquisitions/displacements occur in the Aldine community
(as shown in Exhibit 3.6). The ethnicity in this community is primarily Hispanic
(53 percent of households), with about 22 percent of the population living below
the poverty level in this community.

e New Right-of-way for Greenspoint Connection
New right-of-way would need to be acquired for the Green Line as it veers to
the northeast to connect to the Greenspoint Mall.

Greenspoint/IAH

The following potential acquisitions/displacements occur in the Greenspoint/IAH
community (as shown in Exhibit 3.6). The ethnicity in this community is primarily
Hispanic (39 percent of households), although the population is more evenly
dispersed among ethnic groups than in the other communities within the study
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area. About 17 percent of the population is living below the poverty level in this
community.

e East-West Spur Connection to IAH

Like the Blue Line and the Red Line, there may be property
acquisition/building displacement impacts in this area, including at the
intersection of Greens Road and Greenspoint Drive, along the north side of
Greens Road near Hardy Road/Hardy Toll Road, along the south side of
Hardy Toll Road connection to IAH, at the station proposed near Imperial
Valley Drive, and as the proposed alignment travels through City of Houston
Airport System lands.

e Spring
The Green Line does not run through this area.

e The Woodlands/South Montgomery County
The Green Line does not run through this area.

Air Quality

The Green Line would not have disproportionately high or adverse effects on minority
and low-income populations with respect to air quality. The results of the H-GAC
regional travel demand model will provide further information concerning impacts on air
quality.

Safety & Security

The Green Line primarily follows existing highway and road rights-of-way that currently
carry high volumes of traffic. Any potential issues with respect to safety vis-a-vis
conflicts with other modes of traffic can be mitigated through careful design and proper
signalization. Further, METRO’s existing CPTED program should be incorporated into
the design of all stations, Park and Ride facilities and Yard and Shop locations. A Safety
Plan should be developed and implemented to ensure pedestrian safety during
construction, and to monitor and respond to any safety issues as they arise. There are
no disproportionately high or adverse effects on minority and low-income populations
anticipated with respect to safety and security.

Visual & Aesthetics

There are no disproportionately high or adverse effects on minority and low-income
populations anticipated with respect to visual and aesthetic issues from the Green Line.
The following summarizes the sensitive areas that should be given special
consideration.
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e Near Northside

There is a high degree of community interest in this area for LRT/BRT to act as a
catalyst for redevelopment, as is apparent from recent and on-going local
planning initiatives. There are three specific areas of Near Northside area that
need to be given special consideration in terms of potential visual and aesthetic
impacts for the Green Line: 1) Little White Oak Bayou; 2) the west side of
Irvington at Hays where there are street trees planted in the median, including a
number of large Live Oaks; and 3) Cavalcade, between Irvington and Fulton,
which also has large Live Oaks planted in the median. There is also an
opportunity to take advantage of the panoramic views of both natural and urban
features in the vicinity of Buffalo Bayou and Little White Oak Bayou. Further the
design of the LRT/BRT can be integrated with the redevelopment proposals for
the Hardy Yard.

e Northside/Northline

Special care will need to be given to portions of the Green Line (i.e. along Airline
Drive) that are elevated to ensure they are well designed and integrated within
the structure of the surrounding development. Otherwise there are no specific
areas identified as requiring special consideration.

e Aldine

As with the comments above for the Northside/Northline community, special care
will need to be given to portions of the Green Line (i.e. along Airline Drive) that
are elevated within the Aldine community to ensure they are well designed and
integrated within the structure of the surrounding development. There are no
other areas identified as requiring special consideration.

e Greenspoint/IAH

Special care will need to be given to portions of the Green Line that are elevated
to ensure they are well designed and integrated within the structure of the
surrounding development and take into account the future evolution of the area
to more urban uses. The Green Line should take advantage of the views of
Greenspoint and Downtown skylines. Otherwise, there are no specific areas
identified as requiring special consideration.

e Spring
The Green Line does not go through this area.

e The Woodlands/South Montgomery County
The Green Line does not go through this area.

Communities

There are no disproportionately high or adverse effects anticipated from the Green Line
on minority and low-income populations with respect to communities. The southern
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portions of the North-Hardy Corridor, including the Near Northside, Northside/Northline
and Aldine communities, as shown in Exhibit 3.6, are primarily Hispanic, with lower
median household incomes and higher poverty levels than the northern portions of the
corridor, and the City and CMSA. All three LRT/BRT alignments would serve the
population in the southern portion of the corridor.

The Green Line has minimal potential for changing current traffic patterns within
neighborhoods, such as what might result from eliminating some of the existing left turn
opportunities on roads. However, each of the specific areas of potential impact in
which this situation may arise is relatively contained and can likely be mitigated through
careful planning and design. One location where additional care should be taken to
minimize potential disruption is Cavalcade, between Irvington and Fulton.

Economic Development

There are no disproportionately high or adverse effects anticipated from the Green Line
on minority and low-income populations with respect to economic development.

These findings considered the ability of each alignment to:

e Connect and support the major activity centers in the corridor.

e Encourage large-scale TOD.

e Serve and support existing neighborhoods with revitalization potential, existing
improvements plans and smaller infill or redevelopment plans.

In comparison with the other two alignments, the Green Line would link the least
number of major activity centers and provide the least TOD opportunities (north of the
east-west spur), but provide the most neighborhood-level economic development
opportunities. Redevelopment opportunities provide can provide alternative housing
and business options within the same area for any displacement resulting from
changing land use patterns or increased property values and that may occur with transit
oriented development.

Cultural Resources

There are no disproportionately high or adverse effects anticipated from the Green Line
on minority and low-income populations with respect to cultural resources. The
potential historic resources that have been identified, as discussed in the Historic
Resources section, are the Irvington Village housing project at Fulton and Halpern, the
Silverdale District, and some structures along Fulton in the Near Northside area, and
some structures along Fulton in the Northside/Northline area. Every effort should be
made to minimize disruption of and preserve existing historic resources.
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3.9.5: Highway and Road Improvements

[Highway improvements elements will be considered in 2004. Therefore, this section
will be included in North-Hardy Highway Alternatives Analysis Report.]

3.9.6: Assessment of Impact

Based on an assessment of a variety of factors that are considerations for
environmental justice, there are no disproportionately high or adverse effects anticipated
from any of the proposed alignments on minority and low-income populations.

3.10: Wetlands

3.10.1: Analysis

The North-Hardy Corridor contains some large pockets of potential for wetlands — most
notably in the vicinity of Greenspoint/IAH, and The Woodlands/SH 242 area. There are
some additional small pockets of potential for wetlands scattered throughout the corridor
(see Exhibit 3.54).

There has been a significant loss of wetlands in Harris County over the past 50 years
(data is not readily available for Montgomery County). Wetland loss can be attributed to
a number of causes, including development, agriculture, conversion to ponds, and
subsidence. In Harris County, wetland loss can be mainly attributable to urban and rural
development.®

Wetlands play a number of valuable roles in our quality of life and the environment,
including®:

Environmental Quality Functions

Water Quality Maintenance
Hydrologic Functions
Ecosystem Stabilization
Biological Diversity

Fish & Wildlife Habitat

% Texas Coastal Wetlands, Status and Trends, Mid-1950s To Early 1990s, Texas Parks and Wildlife, U.S.
Department of the Interior, U.S. Fish and Wildlife Service, March 1997.
http://ifw2es.fws.gov/Documents/R2ES/TexasWetlands.pdf

% Texas Coastal Wetlands, Status and Trends, Mid-1950s To Early 1990s, Texas Parks and Wildlife, U.S.
Department of the Interior, U.S. Fish and Wildlife Service, March 1997.
http://ifw2es.fws.gov/Documents/R2ES/TexasWetlands.pdf
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Exhibit 3.54: Wetlands
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Socioeconomic Values

e Products (such as fish, timber, fur)
Recreation & Nature Tourism
Water Supply
Wastewater Treatment
Flood Control
Erosion Control
Education & Scientific Research
Cultural/Archaeological

The EPA and U.S. Army Corps of Engineers regulate wetlands with the goal of “no net
loss,” under the Clean Water Act (CWA). The lead agency at the state level for
protection of wetlands is the Texas Commission on Environmental Quality (TCEQ)
(formerly the Texas Natural Resources Conservation Commission). The TCEQ
maintains a policy to achieve no overall net loss of existing wetlands, with respect to
wetlands functions and values.?’

Section 401 of the CWA requires that states certify that a proposed CWA Section 404
permit will not violate water quality standards. The TCEQ makes these certifications for
all projects except those related to the exploration, development and production of oil,
gas, or geothermal resources, which the Texas Railroad Commission certifies. Section
404 permit applications are for the discharge of dredged or fill material into waters of the
U.S., including wetlands.?®

In Texas, the emphasis for protection of wetlands is on non-regulatory, voluntary
approaches, particularly through developing new incentives to encourage conservation
of wetlands on private lands (Texas State Wetlands Conservation Plan).?*

3.10.2: Assessment of Impact

None of the proposed transit alignments would have a significant impact on wetlands
within the study area, nor are there significant differentiating features between the three
alignments to indicate that one would have greater or lesser potential impact than
another. The only potential impact worth noting is the new right-of-way that would
needed south of Beltway 8, east of IH-45 for both the Blue Line and the Green Line, as
these alignments head towards Greenspoint. There are pockets of potential for
wetlands located on the vacant lands in this vicinity which should be taken into account
during the design phase, should one of these alignments be selected as the LPIS.

2T http://www.wetlands.com/tex/tnrccwqc.htm
%8 http://www.wetlands.com/tex/tnrcc298.htm
2 http://www.tpwd.state.tx.us/wetlands/programs/conservation/
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3.11: Floodplains & Watercourses

3.11.1: Terrain

Like the rest of the Houston area, the North-Hardy Corridor is located within the natural,
physiographic region called the Gulf Coastal Plain. The primary features of this region
are that the terrain is nearly level, low-lying, and slow draining; the North-Hardy Corridor
is no exception in this regard.*

The elevation of the lands within the corridor rises gently from south to north, as
illustrated in Exhibit 3.55.

Exhibit 3.55: Elevation of Land in the Corridor

General Area Approximate
within the Corridor Elevation®
Buffalo Bayou/IH-10 32-45 feet
IH-_610 Loop/The 50-65 feet
Heights

Beltway 8/Greenspoint ~ 80-100 feet
The Woodlands 125-160 feet

3.11.2: Watercourses

The corridor is bisected by a number of bayous and streams that flow toward Galveston
Bay and the Gulf of Mexico, as shown on the Exhibit 3.56. These are as follows (from
the south to north):

Buffalo Bayou

White Oak Bayou

Little White Oak Bayou

Hunting Bayou

Halls Bayou

Greens Bayou

Turkey Creek

Cypress Creek (including Seals Gully, Senger Gully, Lemm Gully)
Spring Creek (which also forms the County Line between Harris and
Montgomery)

e Sam Bell Gulley

% http://www.tpwd.state.tx.us/expltx/gulf/gulfchart.htm
31 USGS 1:24,000 topographic data, 1979 and 1982.
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Exhibit 3.56: Floodplains & Watercourses
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e Panther Branch
e Carters Slough

There are no major water bodies located within the corridor, but there are some small
ponds and reservoirs, primarily to the northwest of the corridor in the Spring area and in
The Woodlands.

3.11.3: Floodplains

Certain lands adjacent to the bayous and streams within the corridor have been
desig3gated as being within the 100-year and 500-year floodplains, as shown in Exhibit
3.57.

The Harris County Flood Control District (HCFCD) advises that the updated floodplain
mapping to reflect the severe flooding that occurred due to Tropical Storm Allison in
June 2001 will be available later this year. Currently, data is available from HCFCD to
show the extent of the flooding that occurred during Allison, as shown in Exhibit 3.60,
however this information has not yet been incorporated into the official Federal
Emergency Management Agency (FEMA) flood plain mapping.*

3.11.4: Assessment of Impact

Since each of the three transit alignments principally follows existing highway, road and
UPRR rights-of-way, the potential for impacts on the natural environmental, including
floodplains and watercourses, is minimized, as long as new structures for crossings are
not required. Care would be needed in the design of any facility which is located close
to or crosses flood prone areas and watercourses, such as Buffalo Bayou (all three
Lines), Little White Oak Bayou (all three Lines), Halls Bayou (all three Lines), Greens
Bayou (all three Lines), Cypress Creek and Spring Creek (Blue and Red Lines). In
addition, the station that is proposed to be located just north of SH 242 appears to be
within the 100-year flood plain at Carter’s Slough.

3.12: Water Quantity & Subsidence

3.12.1: Analysis

Historically, much of the development in the area of the North-Hardy Corridor has been
serviced by underground water sources. Hundreds of Municipal Utility Districts (MUDS)
have been created in and around Houston over the years to facilitate growth and

¥ FEMA 1996, updated by COHGIS, 2001
¥ Harris County Flood Control District, October 2002.
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Exhibit 3.57: Flooding from Tropical Storm Allison
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development where there has been no access to a municipally treated surface water
source (see Exhibit 3.58).

As a result of the amount of growth and development that has taken place and the
resulting withdrawal of water from underground aquifers, Harris County is experiencing
significant issues related to subsidence. The Harris-Galveston Coastal Subsidence
District was created by the Texas Legislature in 1975 to regulate the withdrawal of
groundwater “for the purpose of ending subsidence, which contributes to or precipitates
flooding, inundation, or overflow of the district, including without limitation rising waters
resulting from storms or hurricanes.”*

The impacts of fluid withdrawal on subsidence have been the subject of investigation in
this area for nearly 100 years.

“Documented land-subsidence elevations were initially established in
1906. Benchmark relevelings performed in the early 1940's verified that
subsidence was occurring; the Baytown area had lowered 3.2 feet, and
the Texas City area had subsided 1.6 feet. Measurements in the 1950's
continued to document substantial additional subsidence. Subsidence in
this region of the gulf coast is most notable in the critical areas along
Galveston Bay, where the land surface has sunk as much as 19 feet since
1906, causing serious flooding and inundation. "

The underground aquifers within the area of the North-Hardy Corridor (and the Houston
region in general) are the Chicot and Evangeline (see Exhibit 3.59 below).®*® Data
concerning the hydrological characteristics of these aquifers has been collected by the
City of Houston and the U.S. Geological Survey (USGS) since 1930. Since 1976, the
Subsidence District has been compiling hydrologic information on the characteristics of
the Chicot and Evangeline aquifers, information on water usage and water supply in
Harris and Galveston Counties, and implementing regulatory procedures associated
with groundwater regulatory plans. The Subsidence District continues to work on
minimizing the potential impacts of subsidence within the region.?’

* http://www.hgsubsidence.org/
* http://www.hgsubsidence.org/
% http://wwwrgaatl.er.usgs.gov/~elkunian/gwmconcept/sld033.htm
¥ http://www.hgsubsidence.org/
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Exhibit 3.58: Municipal Utility Districts

3-117



Exhibit 3.59: Underground Aquifers

The Subsidence District regulations set out specific mandates for a phased conversion
to surface water. In preparing its 1999 District Regulatory Plan, the Subsidence District
updated population and water demand forecasts and analyzed their effect on the Chicot
and Evangeline aquifers. “The results of these analyses support the need for significant
further reductions in groundwater withdrawal.”® The District's Regulatory Plan is
concerned with reducing the reliance on the use of ground water resources and to foster
a greater reliance on surface water sources. In order to accomplish this, the Plan
prescribes ratios of groundwater withdrawal to total water demand.

The lands under the jurisdiction of the Subsidence District have been divided into three
regulatory areas. The majority of the North-Hardy Corridor is located within Regulatory
Area 3, with the southerly portion of the corridor (south of approximately Berry Road)
being located within Area 2, as shown in Exhibit 3.60.

% HGCSD 1999 Regulatory Plan, Adopted April 14, 1999, page 4.
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Exhibit 3.60: Subsidence District Regulatory Areas

The Subsidence District Regulations for these two areas are as follows:
Area 2

1. Groundwater withdrawal for each permittee must comprise no more than 20
percent of the permittee’s total water demand.

2. If a permittee has already established an initial groundwater reduction to 20
percent of their total water demand, then increases in groundwater withdrawal
may be permitted so long as the quantity of surface water used is not decreased.
Beginning in January, 2001, and continuing thereafter, annual groundwater
withdrawals for each permittee must again be not more than 20 percent of the
permittee’s total water demand.

3. Beginning January, 2001, a disincentive fee will be applied to any groundwater

withdrawn that constitute greater than 20 percent of a permittee’s total water
demand.
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The disincentive fee will be waived if a permittee has a certified Groundwater
Reduction Plan (GRP) and is on schedule with required implementation actions
contained within the GRP.

Area 3

1. Following adoption of the District's Regulatory Plan, the District will require that
unconverted permittees begin a planning process to define acceptable methods
necessary to meet the groundwater compliance requirements established within
this Regulatory Plan.

2. Beginning in January, 2003, a permittee (or a group of permittees operating
under a single permit, within the same regulatory area) will be required to submit
a Groundwater Reduction Plan (GRP) to the District for certification. (Minimum
requirements for an acceptable GRP are presented in more detail further in this
Regulatory Plan).

3. Beginning in January, 2005, a permittee will be required to provide the District
with evidence that construction of the infrastructure defined within the permittee’s
certified GRP has started.

4. Beginning in January, 2010, a permittee (or a group of permittees operating
under a single permit, within the same regulatory area) shall be required to
reduce and maintain their groundwater withdrawals to comprise no more than 70
percent of the permittee’s total water demand.

5. Beginning in January, 2020, a permittee (or a group of permittees operating
under a single permit, within the same regulatory area) shall be required to
reduce and maintain their groundwater withdrawals to comprise no more than 30
percent of the permittee’s total water demand.

6. Beginning in January, 2030, and continuing thereatfter, a permittee (or a group of
permittees operating under a single permit, within the same regulatory area) shall
be required to reduce and maintain their groundwater withdrawals to comprise no
more than 20 percent of the permittee’s total water demand.

7. Adisincentive fee shall be applied to any groundwater withdrawals that constitute
greater than 20 percent of a permittee’s (or a group of permittee’s operating
under a single permit, within the same regulatory area) total water demand if a
permittee has not developed and received certification of a GRP by January,
2003 (Item 2 of this section) or if a permittee is not able to provide evidence of
construction of the infrastructure defined within the permittee’s certified GRP by
January, 2005 (Item 3 of this section).

8. Adisincentive fee shall be applied to any groundwater withdrawals that constitute
greater than 20 percent of a permittee’s (or a group of permittee’s operating
under a single permit, within the same regulatory area) total water demand if a
permittee is not in compliance with the reduction schedule found in Items 4, 5, an
6, of this section.”®

The southern portion of the North-Hardy Corridor, which is located within Regulatory
Area 2, is generally within the City of Houston boundaries. The City’s Ground Water

¥ HGCSD 1999 Regulatory Plan, Adopted April 14, 1999, pages 9-10.
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Reduction Plan has recently been certified by the Subsidence District as being in
compliance with the Regulations. In addition, the City is actively pursuing expansion of
its municipal water infrastructure to service areas further north of its existing service
area to meet current and projected future water demands within this area.

The northern portion of the North-Hardy Corridor is located with Regulatory Area 3. A
large portion of this area is within the jurisdiction of the North Harris County Regional
Water Authority, which was created in 1999 by the Texas legislature to deal with the
critical water supply issues facing the area. The Authority’s boundaries take the
northern portion of the corridor lying between Beltway 8 and the Harris-Montgomery
County boundary at Spring Creek (see Exhibit 3.61 below*°).

The mandate of the North Harris County Regional Water Authority is to

e To find and assure a long-term supply of quality drinking water at the lowest
responsible cost, and in so doing, to:

Promote water conservation.

Identify/provide cost-effective alternative water sources.

Maintain regulatory compliance, and,

Encourage intergovernmental cooperation.**

Exhibit 3.61: North Harris County Regional Water Authority

“® http://www.nhcrwa.com
“ http://www.nhcrwa.com
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As a single entity with responsibility over an area covered by hundreds of Municipal
Utility Districts and individual groundwater permittees, the Authority is required to
prepare and submit a GRP to the Subsidence District which sets out an overall strategy
for reducing reliance on groundwater. The Authority has submitted a draft GRP for the
review and approval of the Subsidence District. The Authority has determined that
negotiating a contract with the City of Houston for the provision of surface water is the
most logical long-term solution. These negotiations are currently underway.

The lands generally located between Berry Road and Beltway 8, which are not located
within either the City of Houston boundaries or within the North Harris County Regional
Water Authority, do not currently have an overall water service provider for conversion to
surface water. However, the City of Houston is expected to submit a revision to its GRP
within the next few months that may bring much of these areas to be within its future
service area, along with the lands within the jurisdiction of the North Harris County
Regional Water Authority.

3.12.2: Assessment of Impact

There are no significant impacts or apparent long-term obstacles with respect to water
guantity for any of the proposed improvements or the future development potential
within the corridor, as long as surface water sources can continue to be found to meet
the general long-term demands within the Houston area in general.

3.13: Water Quality

3.13.1: Analysis

Development in the North-Hardy Corridor has traditionally been serviced via
groundwater sources. This has not only lead to water quantity problems and
subsidence, but also to water quality problems. In the extensive area that lies within
several miles of, and generally following the arc of Beltway 8 from IAH west and south
to about U.S. 59, many of the MUDs have reported water quality problems with respect
to groundwater (i.e. gas intrusion, arsenic, radon). In addition, there are some water
quality problems that relate to surface water. The water quality issues for the bayous
and streams within the North-Hardy Corridor relate largely to high level of bacteria.
Since there have been quite a few known septic system failures in this area, this is a
likely contributing factor.

The lands located within the North-Hardy Corridor, and in fact almost all of Harris and
Montgomery Counties, are located within the San Jacinto River Basin.** The Houston-
Galveston Area Council (HGAC) study entitled “2001 Basin Summary Report”, prepared

*2 http://www.hgac.cog.tx.us/resources/wa/crp/bhr2002.pdf
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under the Texas Clean Rivers Program, reports the following findings and
recommendations with respect to water quality for the San Jacinto River Basin:

“Findings:

e Elevated bacteria levels continue to be the dominant problem in the basin. Non-
point sources (i.e. failing septic systems and animal and pet waste) appear to be
the biggest contributor to the problem. Point sources can never be ruled out,
illicit discharges and sanitary sewer leaks are ongoing problems that need to be
monitored.

e Elevated nutrient loadings are a concern in the upper reaches of the basin. Eight
segments exceed state screening criteria for one or more nutrients.

e Toxicity continues to be a problem in the lower portions of the basin (Houston
Ship Channel area and upper portions of Galveston Bay). Parameters of
concern are mainly dioxin and copper. Sediment toxicity in Patrick and Vince
Bayous is also of concern.

e Dissolved oxygen does not pose a major problem in the basin. Spring Creek is
the only segment listed for depressed dissolved oxygen levels. In areas that low
dissolved oxygen levels have been found, the cause is most likely due to low flow
levels caused by drought.

Recommendations:

e Make basin wide change from fecal coliform monitoring to E. coli and
enterococcus. Continue to improve bacteria monitoring throughout the basin.

e Finalize dioxin total maximum daily load (TMDL) in next biennium.

e Conduct systematic watershed monitoring in Peach, Lake and Caney Creeks.

e Conduct special studies in Cypress Creek, Spring Creek and San Jacinto River
Tidal to address bacteria, dissolved oxygen, and total dissolved solids (TDS)
issues.

e Conduct Houston Ship Channel waste load evaluation.

e Continue to address nutrient concerns through ambient monitoring program.

e Assess habitat and riparian areas at local monitoring sites.” *3

In Cypress Creek, there are specific water quality concerns regarding bacteria and TDS.
The report recommends that a study be conducted to address water quality issues.
With respect to Greens Bayou, there are concerns regarding bacteria and possible
concerns regarding nutrients. The report recommends that the existing ambient
monitoring be continued for Greens Bayou. The report states that for Spring Creek
there are concerns regarding dissolved oxygen and bacteria. For White Oak Bayou,
there are concerns for bacteria and possible concerns for nutrients.

*% 2001 Basin Summary Report, HGAC, 2001, page 3.
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3.13.2: Assessment of Impact

There are no significant impacts or obstacles with respect to water quality for any of the
proposed alignments or the future development potential within the corridor.

3.14. Threatened & Endangered Species

3.14.1: Analysis

The U.S. Endangered Species Act (ESA) requires that the critical habitats for threatened
and endangered species be protected.** This relates to both plants and animals. The
1973 Texas Threatened and Endangered Species Regulations provide a list of
endangered animals in the state and in 1988 the Texas Parks and Wildlife Department
published a list of threatened and endangered plant species for Harris and Montgomery
Counties.

The U.S. Fish and Wildlife Service has advised that there is a Bald Eagle Nest on the
east shore of Lake Woodlands. In addition, the Red-Cockaded Woodpecker can be
foung in the W. Goodrich Jones State Forest (to the north of SH 242 and west of IH-
45).

Other than that, there are no federally listed or proposed threatened or endangered
species currently known to occur with the area of the North-Hardy Corridor.

“The [Fish and Wildlife] Service strongly supports the ... objective of
diverting trips from automobiles to transit. Increasing the use of mass
transit will improve air quality, reduce non-point sources water pollution,
and reduce run-off and thus flooding problems. The indirect benefit of
mass transit is a better quality habituate for fish and wildlife resources,
especially aquatic dependent species.

The use of mass transit also reduced the need for new roads. New roads
destroy habitat and facilitate human disturbance and destruction of the
habitat that remains. Although the actual areas converted by highways,
railways, and power line right-of-ways may cover only a small proportion
of a region, the fragmentation of habitats caused by these projects is often
severe, especially in forested and riparian environments. These
disturbances can cause (1) dramatic physical disruption to the continuous
vegetative community; (2) disruption of the structure and function of
habitat; and (3) impacts to residential wildlife, which must negotiate,
tolerate, and cope with the habitat barriers.

* http://www.tpwd.state.tx.us/nature/endang/usendang.htm
** Source: Edith Erfling, U.S. Department of the Interior, Fish and Wildlife Service, November 2002.
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The NEPA process is intended to assist identify and assess the potential
environmental consequences of a proposed action before a decision on
the proposed action is made. One of the stated purposes of NEPA is to
promote efforts which will prevent or eliminate damage to the environment.
One way to reduce environmental impacts is to use existing facilities. If
new facilities are to be built, they should be located in previously disturbed
areas or follow existing right-of-way.”*°

3.14.2: Assessment of Impact

Each of the proposed LRT/BRT alignments avoids impacts on threatened and
endangered species since they primarily follow existing rights-of-way. In addition, the
habitat areas mentioned above are well removed from each of the proposed alignments.
No impacts on threatened or endangered species are anticipated for any of the
alignments.

3.15: Environmental Site Assessment

Exhibit 3.62 shows the location of hazardous waste sites and federal/state Superfund
Sites. None of the proposed alignments would be directly impacted by the location of
these sites. However, both the Red and Green Lines are proposed to be located within
a one-mile radius of the Superfund Sites that area located in the vicinity of U.S.
59/Cavalcade/Hardy Street/Collingsworth. In addition, the Red Line would be within a
one-mile radius of a Superfund Site off Aldine Westfield, between Little York and Aldine
Mail Route.

There are a variety of oil fields located within the study area, including the following:

e Rayford Oil Field, in the vicinity of Rayford Road/Spring Creek, either side of
IH-45
e Bammel Oil and Gas Field, northwest of IH-45/Kuykendahl/Rankin Road

e QOil and Gas field north and west of Veteran’s Memorial Boulevard /West Mount
Houston

There are several large-scale industrial sites in the vicinity of the North-Hardy Corridor,
including the Hardy Rail Yard area that is currently being planned for redevelopment,
and the industrial area near U.S. 59 and Collingsworth (also mentioned above as being
a Superfund Site.) There are also numerous pipelines (about 12) and rail crossings of
the corridor.

% |etter dated March 8, 2002, from Carlos H. Mendoza, Project Leader, Clear Lake ES Field Office, U.S.
Department of the Interior, Fish and Wildlife Service.
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Exhibit 3.62: Hazardous Waste and Superfund Sites
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The majority of the length of each alignment would be constructed within existing road
and highway rights-of-way; therefore, impacts from hazardous waste sites or other
potential environmental issues are not anticipated. As Yard and Shop and Park and
Ride locations are determined once the LPIS is identified, a more detailed
environmental site assessment should be conducted for these locations.

3.16: Historic Resources®

3.16.1: Introduction

With respect to cultural resources, the most significant portion of the North-Hardy
Corridor centers almost entirely on the neighborhoods south of the IH-610 North Loop.
While there are scattered groupings of older (i.e., 50 years old or older) houses north of
IH-610, they are not architecturally noteworthy, and unless there are strong
countervailing historical associations that link these buildings as part of a grouping (viz.,
Old Spring village), or which invest certain of the buildings individually with special
historical associations, they do not appear to be significant. This is also true of the
commercial development along the Hardy Toll Road and North Freeway rights-of-way,
where all but a handful of the buildings appear to be products of the recent past (in most
instances, 30 years old or less). Only seven-eight buildings north of the IH-610 North
Loop were thought significant or notable.

In the area south of the IH-610 North Loop, however, we note a number of potential
historic districts, and roughly a dozen or so individual stand-alone resources potentially
eligible for local, state landmark consideration. These exist chiefly along the North Main
Street-Airline Drive corridor, and to a lesser degree, along the Fulton-Airline corridor.
Some of the districts may qualify for the National Register of Historic Places. Based
upon the historic resource information contained in several current community plans
(e.g., Northside Village Economic Revitalization Plan, June 2002), as well as input from
Randy Pace of the Houston Planning & Development Department, the proposed
alignments appear to traverse five potential historic districts:

e Warehouse District (below the Union Pacific RR tracks/Harriman-Liberty Road)

e Northside Village

e Glen Park (just east of Woodland Heights, south of Holy Cross-Hollywood
Cemetery)

e Noble-Cascara-Little/Dickinson Tracts (Maury to North Main south of Quitman)

e East Germantown (west from North Main to White Oak Bayou)

" Assessment of Cultural Resources provided by Myra L. Frank & Associates.
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e Silverdale (adjoining Fulton at Calhoun)
e Union Pacific Rail Yard (at Burnett and Chestnut)
e Woodland Heights

There is a high potential of causing an “adverse effect” on historic resources where rail
alignments traverse these potential historic districts. “Adverse effect” can be defined as
demolition, destruction, relocation, or alteration of the resource or its immediate
surroundings such that the physical characteristics that justify the classification as an
historic resource are materially impaired. Note that the introduction of new permanent
visual elements that further diminish the ability of the setting to convey the time period
to which the resource belongs, or its physical association to that setting, is considered a
significant effect.

3.16.2: Blue Line

Warehouse District

The grouping of buildings between White Oak Bayou and Buffalo Bayou below
Harriman-Liberty Road are part of a possible historic district already documented by the
City of Houston. The North Main Street corridor contains three buildings that are
probably contributors to that district, including:

e 300 North Main. Utility Warehouse Building (circa late nineteenth century)
e 407 North Main. Jacobs Warehouse
e 417 North Main. Houston Handbag Company

Northside Village

There are several potential individual landmarks and a number of potential historic
districts within the Northside Village Economic Revitalization Plan area. Due to the +50
year-old average age of a majority of the buildings there, the potential exists that other
districts may be delineated in the future, and that buildings on alignments could be
considered contributing resources.

e Noble-Cascara-Little/Dickinson Tract

This is a large grouping of commercial, residential and institutional buildings
bounded by North Main, Quitman, Burnett and Maury Streets. It is a fairly
cohesive neighborhood consisting of numerous Queen Anne, Transitional
Victorian and Craftsman style-influenced bungalows, and several buildings that
are individually eligible for landmark status (e.g., Jefferson Davis Senior High
School, 1200 Quitman Street; Briscoe & Dixon et al, architects). A majority of the
buildings along the North Main Street corridor are contributing resources within
this district (viz., the larger commercial buildings, fraternal societies, a theater,
etc.).
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e Glen Park District

Along the westside of North Main Street are buildings consisting of modest
Transitional Victorian cottages and Craftsman bungalows from the early twentieth
century and last several years of the nineteenth century (Exhibits 3.63 and 3.64).
While not individually distinguished in architectural terms, they appear to be part
of a district referenced as such in the Northside Village Economic Revitalization
Plan. Therefore, design of the North Main Street-Airline Drive alignment should
avoid adversely affecting the district. In those instances where buildings are
determined to be contributing resources, relocation (e.g., moving buildings back
a few feet further from the roadway where this is physically possible) would be a
preferable strategy to demolition.

Exhibit 3.63: Houses Along the West Exhibit 3.64: House Along the West
Side of North Main St. — Between Side of North Main St. — Near Oleander
Cosmos and Oleander Streets contributing resource to potential
(contributing resources to potential district)

district)
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East Germantown District

The district includes the subdivisions between North Main and White Oak Bayou
below Quitman. The neighborhood contains a large grouping of Queen Anne
style cottages and Craftsman style bungalows. Though not located adjoining the
alignments under study, the Lee Elementary School (2101 South Street; Alfred C.
Finn, architect) and the Southern Pacific Hospital (2015 Thomas Street) are part
of the grouping. The two buildings appear to be individually eligible for landmark
status. Some of the specific resources of concern along the Main Street corridor
include:

e 1923 North Main (Probably an old fraternal organization building
originally.)

e 2023 North Main. “Label Warehouse”.

e 2109 North Main. “Ay Chiwawa Tacos.” Folk design; remodeled early
twentieth-century gas station.

Although not actually traversing it, the alignment for the North Main-Airline Road
alignment also adjoins a portion of the Norhill North-Stude neighborhood historic
district (at De George Street). Other resources bordering this district include:

e 4410 North Main (at Moss?), Christ the King Catholic Church — an
architecturally and historically significant resource.

e 4307 North Main (at Airline Drive), Admiral Motel — a fanciful roadside
architectural design.

Street improvements, demolition and rail alignments between Moss Street and
Airline Drive should be predicated upon minimizing adverse effects to this district.

e North of the IH-610 North Loop:
4400 Block of Airline Drive (eastside of street, north of Neyland Street):

Adjoining residences set far back from roadway on large lots that back up to Little
White Oak Bayou. These fairly high style residences — possibly architect-
designed, potentially landmark eligible locally — are noteworthy in their
neighborhood setting of modest homes:

e One-story, brick Mediterranean Revival residence, circa 1930

¢ One-and-one-half story American Colonial Revival residence, circa 1940
(Exhibit 3.65)

e Adath Israel Cemetery (just south of Berry Road). Possibly eligible for
local landmark status.

e Memorial Baptist Church (at northwest corner of Gulf Bank and Airline
Road). Classic southern American Colonial Revival church design — red
brick; pedimented portico with columns across front facade; steeple.
Circa 1950. The building is probably eligible for local landmark status.
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Exhibit 3.65: Colonial Revival Style House — 4400 Block of Airline Drive

3.16.3: Red Line

Little was noted of concern, excepting the five following resources/resource groupings:

Old Spring Village contains a documented historic district as well as individually
listed properties (e.g., Wunsche Saloon). This district consists of nineteenth and
early twentieth century buildings forming a fairly cohesive grouping that would be
highly sensitive to, and potentially adversely affected by the visual impacts
associated with the proposed new construction along the railroad right-of-way.

Two-story building of castellated design at W. Hardy Road and King is of unusual
architectural design (in close proximity to the roadway). It appears eligible for
local landmark listing.

Requiring further research as to their significance:

Sam Houston Senior High School between W. Hardy and Tidwell Roads, at
Irvington Boulevard (see Exhibit 3.66). This is a fine example of local school
design (circa 1955) — possibly the work of architect Stayton Nunn. Research will
be done to determine the designer, and whether it is meets the criteria for local
landmark listing.

12500 Block of West Hardy Road — One-story store with arcade across front.
Date of construction and history of building are to be determined.

10321West Hardy Road (N. of Irvington Boulevard intersection) — This gas

station (altered) is a remarkable surviving example of circa 1940 roadside
architecture.
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Exhibit 3.66: Sam Houston High School (view southeast, on Irvington Boulevard)

3.16.4: Green Line

Boundary Street/Germantown Neighborhood

Boundary Street cuts through what is sometimes referred to as the Germantown
neighborhood (bounded by Quitman on the south, Holy Cross-Hollywood Cemetery and
the pending Glen Park historic district on the north). It is being documented by the City
of Houston for consideration as a potential historic district.

2901 Fulton Street — Irvington Village housing project (at Halpern Street):

This appears to be an early example of public housing design (circa 1940) by a
talented architect (possibly the work of Stayton Nunn and Milton McGinty,
architects of the Cuney Homes — 1940, in the Third Ward). Irvington Village is
potentially eligible for local landmark status.

Silverdale District

Bounded by Fulton (on northeast), Maverick and Searle Streets, this single
residential subdivision consists of Craftsman style bungalows and Transitional
Victorian cottages. The grouping appears eligible for local landmark designation
as an historic district and is referenced as such in the Northside Village Economic
Revitalization Plan.

Reid Memorial Methodist Church, 5203 Fulton Street. The church is an
architecturally significant example of local church architecture from the late
1930s-early 1940s-era, and potentially eligible for local landmark status.
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4115 Fulton Street, circa 1905 Colonial Revival hipped, metal-roofed bungalow
with a portico supported by fluted columns across the front. Building sits back
approximately 40 feet from the road, and appears to be a remnant of an old turn-
of-the-century farmstead. Further research will be done to determine the history
of the property, and an assessment of its historical significance will be made.

North of the IH-610 North Loop:

Fulton Cabins (at Basswood). This intact, circa 1920 grouping of perhaps 20
modest one-story Craftsman-style cottages could possibly have been a migrant
worker camp (Exhibit 3.67). Further research will be done to determine the
history of the Fulton Cabins grouping, and an assessment of their historical
significance will be made.

Theodore Roosevelt Elementary School (6700 Fulton Street). This is a
noteworthy example (circa 1920) of the Mission Revival Style. It is potentially
eligible for local landmark status.

Exhibit 3.67: Fulton Cabins — at Fulton and Basswood Streets
(possible migrant camp from circa 1920)

3.16.5: Highway and Road Improvements

[Highway improvements elements will be considered in 2004. Therefore, this section
will be included in North-Hardy Highway Alternatives Analysis Report.]
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3.16.6: Assessment of Impact

No formal determination of effects per the Criteria of Effect (the measures specified for
assessing impacts for federally-assisted projects) has been made at this point in project
planning, nor should a property being included in this section be considered as a
determination. It is important, however, to identify situations that which could cause an
“adverse effect” on historic resources, so that planning and design considerations to
avoid such situations can take place as alternatives and alignments are developed over
time. An “adverse effect” could arise from alteration of the resource or its immediate
surroundings such that the physical characteristics that justify the classification as an
historic resource might be materially impaired. Periodic review during the design phase
will be undertaken to determine whether such situations are developing and ways that
adjustments can be made to avoid or lessen potential adverse effects.

3.17: Archeology

Proposed alignments pass through areas where there is the likelihood of encountering
archeological resources. The likelihood is based on both the known settlement and
development in the area beginning in the 19™ century, as well as the probability of
Native American occupation of areas near major streams. NEPA documentation will
require a thorough records search, and perhaps some field investigations will be
necessary to determine whether such resources would qualify for listing in the National
Register of Historic Places (NRHP). This investigative report is subject to consultation
with the State Historic Preservation Officer under Section 106, with regard to the
eligibility of resources for the NRHP and anticipated effects to those resources by the
proposed project. In addition, a Section 4(f) impact analysis must report whether the
proposed project would make "use" of archeological resources determined eligible for
the NRHP.

3.18: Park Resources

Potential alignments pass near city and county parks. NEPA documentation will require
an assessment of impacts to parks arising from the proposed transportation
improvement. A limiting distance from proposed alignments in which impacts would be
likely to accrue to parks, typically 500 feet, should be established in consultation among
the park agencies, METRO, and FTA. In addition to reporting impacts in an
environmental assessment or environmental impact statement, a separate Section 4(f)
impact report would need to be prepared. The Section (4) report must document
whether there are direct uses (i.e., acquisition of park property), substantial
construction-period impacts, or constructive use of park property (indirect impacts of
such magnitude as to diminish the intended functions of a park). If these types of use
are shown, then the report must also document avoidance alternatives and all
reasonable planning efforts to reduce harm.
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3.19: Construction Impact

3.19.1: Introduction

Each of the three proposed alignments primarily follows existing rights-of-way, therefore
the potential impacts from construction on the surrounding communities and land uses
would be minimized. In addition, there would not be a significant difference between the
potential construction impacts of the three alignments.

Construction of the proposed LRT/BRT has the potential to cause intermittent, short-
term impacts on the surrounding communities, businesses and the natural environment.
These impacts may include noise, vibration, air quality, water quality, disruption to
existing businesses and residential areas. If properly planned and scheduled, these
types of impacts can be mitigated to minimize their effects.

This section provides an overview of the potential construction impacts and the potential
impacts that should be considered in greater detail once the LPIS is selected and the
likely construction time horizon can be better determined.

3.19.2: Capital Improvements by Others

Once the LPIS is selected, the most up-to-date information concerning other capital
improvements should be reviewed to determine whether there are any potential conflicts
with the construction schedule and phasing. Sources that should be consulted include
the following:

City of Houston’s Capital Improvement Program

TxDOT's proposed letting schedule

Harris County Flood Control District’'s proposed improvements
Harris County Toll Road Authority proposed improvements

Every effort should be made by the above agencies and METRO to ensure that capital
improvements are well coordinated to maximize opportunities and eliminate duplication.
One of the ways to help achieve this goal is to coordinate all related improvements in a
particular right-of-way within a phased construction schedule.

3.19.3: Noise & Vibration

Noise and vibration impacts during construction could potentially be generated by heavy
equipment. Anticipated levels of noise and vibration, and the techniques for mitigation,
would be similar to those used for the METRO Transit Streets Program and the METRO
Downtown to Reliant Park Light Rail.
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Once the LPIS is selected, the potential impacts from noise and vibration should be
more closely evaluated. One of the main ways to minimize the impacts of noise and
vibration would be to limit the highest noise producing activities (such as hauling, jack
hammering, and the use of other demolition equipment) near residential areas during
evening hours and on weekends and holidays. Furthermore, engine-powered
equipment can be required to have mufflers installed according to the manufacturer’s
specification and all equipment can be required to comply with pertinent equipment
noise standards of the EPA.

3.19.4: Cultural Resources

The potential short-term impacts from construction on cultural resources could include
dust, noise and vibration. This would be temporary and would likely not harm any of the
existing resources; however, any potential impacts on cultural resources from
construction activities should be more closely evaluated once the LPIS is selected.

The construction project specifications should include provisions such as site watering
to minimize dust. Short-term noise and vibration impacts could be mitigated by limiting
construction times and by ensuring that all equipment has proper mufflers and shrouds.
Restricting and monitoring vibration producing activities could keep vibration impacts
from construction at a minimum. METRO’s Worker Education Program should be
implemented to ensure construction and planning personnel are educated about the
location of cultural resources.

3.19.5: Air Quality

Construction related impacts, although being short-term and intermittent, could include
increased dust and emissions from construction equipment and activities, as well as
increased emissions from idling vehicles caused by traffic disruption and delays.

The potential impacts on air quality should be more closely examined once the LPIS is
selected. Some of the techniques to help reduce potentially adverse effects of dust
include minimizing land disturbance, using watering trucks to minimize dust, covering
trucks when hauling dirt and transferring material, and using windbreaks. In order to
minimize the amount of emissions generated, every effort should be made during
construction to limit disruption to traffic, especially during peak travel times.

3.19.6: Water Quality & Runoff Control

Once the LPIS is selected, a stormwater pollution prevention plan must be prepared as
required by the Texas Pollution Discharge System (TXPDES). These regulations
protect the receiving stream from pollution from runoff. Techniques to prevent erosion
and sediment runoff include the use of fencing or hay bales.
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3.19.7: Surrounding Neighborhoods and Businesses

Potential impacts on the adjoining community, in addition to those issues mentioned
above, can include the following:

e Increased on-street parking in residential areas due to displacement or disruption
of access.

e Increased cut-through traffic in residential areas due to traffic diversion.

e Decreased points of access and reduced on-street parking for customers of local
businesses.

Every effort should be made to minimize impacts of construction on surrounding areas.

Techniques such as phasing of construction activities and properly maintaining
construction schedules should be employed.
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4.0: Transportation Impacts

This Section addresses the potential transportation impacts of alternative actions under
consideration for the North-Hardy Corridor including both transit and roadway impacts.

4.1. Transit Impacts

The transit network for the No Build Transit Alternative consists of transit service and
facilities planned for 2007 as developed in previous transit studies. Transit facilities and
services that are additions over current conditions include extensions of routes beyond
Beltway 8, new routes outside of and along FM 1960, and a park-and-ride facility at
Louetta at SH 249. Significant highway improvements include the Hardy Toll Road
Extension from IH-610 to Downtown, widening of the Hardy Toll Road north of Beltway
8, addition of the Grand Parkway, and numerous additions and extensions of
discontinuous arterials.

The North-Hardy Corridor “build” transit alternatives consist of three alignments and two
transit modes. These alternatives are described in detail in Section 2.0.

4.1.1: Transit Demand Potential Methodology

The METRO Service Estimator is a sketch-planning tool employed in the initial (Phase
1/Phase 2) evaluation to determine the demand potential for new or modified transit
service. While detailed modeling is not required at this level of screening, the Service
Estimator provides an order-of-magnitude comparison or index of demand potential of
any given alignment relative to other potential alignments within the same corridor. The
index is calculated by determining the following characteristics for each alignment:

e Total employment within any travel zone that touches a one-tenth mile buffer
around the proposed Advance High Capacity (AHCT) Transit alignment;

e The AM peak service frequency;

e Span of service;

e The number of low-income households within any travel zone that touches a one-
tenth mile buffer around the proposed AHCT alignment; and

e The number of mid- and high-income households within a five-mile buffer of
stations with park and ride facilities.

In addition, population is extracted for a one-tenth mile buffer, population and
employment for a one-quarter mile buffer (the threshold distance for accessing AHCT),
and population and employment for a one-half mile buffer (for high density areas with
pedestrian friendly environments). Population is also extracted for a five-mile buffer
surrounding AHCT stations with park and ride facilities. The five-mile buffer represents
a catchment area for transit riders who drive to facilities that provide parking. Each
characteristic contributes to the demand potential calculation based on a unique
coefficient derived during the model calibration process. The contribution of each
characteristic is totaled and the resulting number is divided by 1000 to produce the
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demand potential index for a given corridor alignment. Subsequently, the demand
potential indices for all alignments for a given corridor are scaled in comparison to the
alignment with the highest calculated potential, which is scaled at 100.

In Phase 3 of the evaluation process, when the System Plan scenarios are tested,
METRO'’s Long-Range Patronage Forecasting Model will be employed. This EMME/2-
based model allows for analysis of linked trips in a network of AHCT alternatives,
providing forecasted demand potential for various combinations of AHCT alignments
and technologies operating within the regional network. The model provides data for:

Systemwide linked trips;

Systemwide boardings;

Systemwide capital costs;

Systemwide operating costs; and

BRT, LRT, and total AHCT boardings (descriptions of these modes can be found
in Section 2.0)

More detailed information regarding travel demand methodology is presented in the
METRO Mobility Travel Demand Estimation Methods Working Paper (dated December
2002).

4.1.2: Transit Demand Potential Results

The METRO Service Estimator was run for each of the North-Hardy Corridor
alignments. Exhibit 4.1 outlines the results from those runs. Not all of the alignments
have all of the segments shown below. For instance, the Blue Line does not serve the
Irvington/Cavalcade station. Likewise the Red Line does not serve Northline Mall. In all
cases the Service Estimator ranks the Green Line with the highest Demand Potential
Index (DPI). It should be noted that the Green Line segment that reaches to SH 242
includes the demand potential for express bus service on the proposed two-way HOV
facility. If the HOV demand potential were removed from the segment from U of H to SH
242, the Blue and Green Lines would perform about the same with a DPI of 85. As
such the Blue Line is considered a close second with respect to demand potential. The
Red Line performed poorly when compared to the other two alignments. This is in large
part due to the lack of concentrations of population and employment in proximity to the
Hardy alignment.

Exhibit 4.1: Demand Potential Index by Alignment

Segment Blue Line Red Line Green Line
U of H to Irvington/Cavalcade | -- 60 100
U of H to Northline Mall 70 - 100
U of H to Greenspoint 76 38 100
U of H to IAH 78 25 100
U of H to SH 242 85 49 100
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4.2: Roadway Impacts

The highway network for the No Build Alternative consists of all roadway facilities
included in the approved 2022 Metropolitan Transportation Plan (MTP) with the
exception of improvements to IH-45 beyond those projects that are planned to be in
place by 2007.

4.2.1: Highway Travel Demand Results

[Highway improvements elements will be considered in 2004. Therefore, this section
will be included in North-Hardy Highway Alternatives Analysis Report.]

4.2.2: Arterial Level of Service

As described in previous sections, the short list of transit alternatives consists of two
technologies and three alignments. These alignments traverse arterials such as North
Main, Airline, Fulton, Irvington, Greens, and Kuykendahl. Projected LRT/BRT
operations on these arterials are as follows:

North Main from Hogan to Airline — mostly at grade, in the middle of the street
Airline from North Main to West Road — elevated on structure

Airline from West Road to Greenspoint Drive — at grade, in the median

Irvington from Fulton to W. Hardy — mostly at grade, in the median

Fulton from Hays Street to Irvington — at grade, in the median

Fulton from Cavalcade to Crosstimbers — mostly at grade, in the median

Greens Road from Greenspoint Drive to Hardy Toll Road Connector — elevated,
in the median

Greens Road from Greenspoint Drive to Kuykendahl Park and Ride — — partly
elevated on structure and partly at grade in the median of IH-45

All available existing traffic data was collected from agencies such as the City of
Houston, Harris County and TXDOT. There was no turning movement data available
and the only data available along the impacted arterials were 24-hour counts from the
1990s. The Planning Team established 6,300 vehicles per lane per day as the
threshold for determining critical intersections along the alignments. Based on this data
and criteria, the Planning Team identified the following as critical intersections:

North Main at Quitman

Airline at West Road

Airline at Aldine-Bender

Irvington at IH 610

Fulton at Crosstimbers

Greens Road at Greenspoint Drive

The North-Hardy Corridor Team assumed that existing lane configurations and
capacities at the critical intersections would be maintained in all the transit alternatives.



Turning Movement Count (TMC) data was collected at the critical intersections during
AM and PM peak periods. Existing peak hour TMCs during AM and PM peak periods
are shown in Exhibit 4.2. Detailed TMCs are included in Appendix G. The Metropolitan
Transportation Plan (MTP) 2025 traffic assignments from the regional travel demand
model results were assembled for the critical intersections and are also included in
Appendix G. Year 2025 turning movements were calculated by utilizing existing turning
movement ratios and 2025 traffic assignments, and are shown in Exhibit 4.3. Existing
traffic signal timing for the critical intersections was obtained from City of Houston
records.

Traffic software, SYNCHRO, was used to analyze the level of service (LOS) of the
critical intersections during AM and PM peak hours for Existing, 2025 No-Build and
2025 LRT/BRT conditions. Average delays per vehicle and LOS at the critical
intersections during peak hours for all three conditions are shown in Exhibit 4.4.

As can be seen in Exhibit 4.4, because there is no change in the capacity of
intersections, there is no impact on the level of service for 2025 LRT/BRT operation
versus the 2025 No-Build conditions.

The analysis of individual intersections may not reflect exact arterial conditions; but, it
does identify any potential capacity problems. Due to the decision to maintain existing
lane configuration and operational capacity at the critical intersections, the impact of
2025 LRT/BRT operation at the critical intersections is considered to be minimal.

As the planning study progresses further, it is recommended that detailed corridor
analysis be conducted before selecting a final alternative. It is also recommended that
the traffic signals along the corridor that would be impacted by the AHCT option be
upgraded with new hardware, communication and optimized timings. The capital cost of
such upgrades would be included in the selected AHCT option.



Exhibit 4.2: Existing Conditions — Turning Movement Counts

Turning N. Main @ Airline @ Airline @ Irvington @ | Irvington @ Fulton @ Greens @

Movement Quitman West Road Aldine-Bender | IH-610 SSR IH-610 NSR | Crosstimbers | Greenspoint
AM PM AM PM AM PM AM PM AM PM AM PM AM PM

EB Left 18 27 253 348 n/a n/a 186 266 n/a n/a 106 154 55 76

EB Thru 136 190 120 344 1188 783 160 331 n/a n/a 393 699 | 1401 | 742

EB Right 89 108 301 398 36 71 155 158 n/a n/a 116 113 597 217

WB Left 78 66 181 183 238 463 n/a n/a 210 172 58 38 86 111

WB Thru 216 102 293 277 807 1393 n/a n/a 357 196 719 574 640 | 1320

WB Right 46 57 36 39 n/a n/a n/a n/a 184 286 122 139 37 115

NB Left 79 70 281 399 183 317 n/a n/a 140 150 162 237 206 522

NB Thru 208 313 301 572 n/a n/a 308 568 354 684 223 517 14 98

NB Right 76 63 54 103 303 388 108 212 n/a n/a 31 54 123 125

SB Left 56 58 46 47 n/a n/a 143 142 n/a n/a 100 139 64 41

SB Thru 461 332 329 332 n/a n/a 758 600 691 570 291 265 19 34

SB Right 47 15 249 282 n/a n/a n/a n/a 220 207 198 158 22 46

Exhibit 4.3: Year 2025 Projections — Peak Hour Turning Movement Counts

Turning N. Main @ Airline @ Airline @ Irvington @ | Irvington @ Fulton @ Greens @

Movement Quitman West Road Aldine-Bender | IH-610 SSR IH-610 NSR | Crosstimbers | Greenspoint

EB Left 31 806 n/a 589 n/a 372 132

EB Thru 222 797 1429 733 n/a 1691 1285

EB Right 126 922 130 350 n/a 273 376

WB Left 77 424 890 n/a n/a 49 192

WB Thru 119 642 2678 n/a 1574 574 2286

WB Right 66 90 n/a n/a n/a 139 199

NB Left n/a 754 609 n/a 361 271 1509

NB Thru 447 1081 n/a 926 1647 591 283

NB Right 143 195 746 558 n/a 62 361

SB Left n/a 89 n/a 314 n/a 207 132

SB Thru 444 628 n/a 1329 1528 291 1285

SB Right 99 533 n/a n/a n/a 198 376
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Exhibit 4.4: Signalized Intersection Average Delay/Level of Service Comparison

EXISTING CONDITIONS YEAR 2025 PROJECTIONS

AM Peak Hour PM Peak Hour No-Build Option Build Option

INTERSECTION Average | Intersection | Average | Intersection | Average | Intersection | Average | Intersection

Delay LOS Delay LOS Delay LOS Delay LOS
(sec/veh) (sec/veh) (sec/veh) (sec/veh)
N Main/Quitman 9.2 A 8.8 A 8.1 A 8.1 A
Airline/West Rd 215 C 53.0 D 201.8 F 201.8 F
Airline/Aldine- 9.9 A 11.5 B 54.0 D 54.0 D
Bender
Irvington/IH-610 156 B 17.4 B 132.6 F 132.6 F
SSR

Irvmgtlfl)g/FI{H-GlO 67.3 E 16.8 B 137.3 F 137.3 F
Fulton/Crosstimbers 27.4 C 43.8 D 111.9 F 111.9 F
Greens/Greenspoint 822 = 42 2 D 243.3 D 243.3 D
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5.0: Economic Development Analysis

5.1: Introduction

Section 5.0 seeks to evaluate the comparative economic development potential of the
three proposed alignments (Blue Line, Red Line and Green Line) for advanced high
capacity transit — light rail transit (LRT) and bus rapid transit (BRT) — in the North-Hardy
Corridor. For the purpose of this analysis, economic development potential is defined
as the opportunities for land use change within a half a mile radius of each of the
proposed alignments.*

5.2: Approach

The analysis of economic development potential for the North-Hardy Corridor consists
of the following main components:

e Research — including academic research of the potential for economic
development associated with transit systems, experience with transit related
development activity in other cities, and interviews with transit experts in other
locations.

e Quantitative analysis of identifiable and measurable variables related to
development trends and opportunities in the North-Hardy Corridor.

e Qualitative analysis of each of the three proposed transit alignments, based on
interviews with local economic development and real estate experts, air photo
interpretation, and site visits.

All three proposed LRT/BRT alignments are located within a relatively narrow regional
corridor. They often overlap and serve many of the same neighborhoods and activity
centers. However, they contain significant differences with respect to their economic
development potential. The key variables that were analyzed include: historic and
projected growth and development trends, land available for development and
redevelopment, and the existence of special districts to facilitate the provision of
infrastructure and services. Analysis of these variables was conducted using
Geographic Information System (GIS), based on a one-mile area (half a mile on either
side) for each of the proposed alignments.? The alignments were analyzed for both

! Typically a quarter mile radius is used for the purposes of discussing the potential for transit-oriented development,
especially around stations. However, since the location of the proposed alignments is somewhat conceptual at this
time, a larger area was identified for analysis.

% The HOV service that is part of the Green Line was not included are part of the quantitative analysis since there is
no evidence to suggest that HOV service induces development activity beyond its downtown destination.
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historical and projected development trends and for the land use variables that are
indicators of economic development opportunities and constraints.®

To provide a basis for comparative analysis, considering that the Green Line does not
extend the full length of the corridor, the alignments were divided into south and north
sections (see Exhibits 5.1, 5.2, & 5.3). This allowed a comparative analysis of all three
alignments in the south section, with an analysis of only the Blue and Red Lines in the
north section.

The effort to analyze quantitative variables was supplemented with a general analysis of
development trends and opportunities in the corridor, assisted through interviews with
local real estate professionals and community representatives.

The findings from the academic research and experience from other cities are
summarized in Section 5.3 and discussed in detail in Appendix H, attached to this
report. The analysis of the quantitative variables is discussed in Section 5.4, and the
gualitative analysis is provided in Section 5.5. The evaluation of findings is contained in
Section 5.6.

5.3: Experience in Other Cities
5.3.1: Economic Development Related to Transit

To frame the analysis of economic development potential for the North-Hardy Corridor,
experience in other cities was considered. This included a review of academic research
of the potential for economic development associated with transit systems, articles and
papers describing the experience with transit related development activity in other cities,
and interviews with transit experts in other locations. A detailed discussion of the
experience in other cities is provided in Appendix H attached to this report.

® There was a general lack of data available for the portion of the corridor located in Montgomery County, so the
quantitative analysis for this portion of each of the Red and Blue Lines is limited.
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Exhibit 5.1: Analysis Area — Blue Line
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Exhibit 5.2: Analysis Area — Red Line
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Exhibit 5.3: Analysis Area — Green Line
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Most academic research focuses on the impacts on property values and rents near LRT
facilities. Research generally shows that there tends to be a positive impact on real
estate prices for locations within a one-quarter mile walk of an LRT station. For
example, a study of Dallas shows an increase in commercial property values for
properties within a one quarter-mile radius of LRT stations that was 25 percent greater
than for non-station-area properties. Beyond this standard one-quarter-mile walking
distance, studies from several cities show that impacts appear to be minimal.®

The experience of other cities, such as Portland, Atlanta, Washington D.C. and Dallas,
is that there has been at least some development activity around stations.® However,
most development that occurred prior to the mid-1990s involved either
public/institutional projects or projects initiated or facilitated by government programs
and policies.

In Portland for example, which implemented LRT in 1986, policies at the metropolitan
level generally direct new development toward station areas. Even so, significant non-
public or institutional development has occurred only in the last several years. In San
Diego, station-area projects have for the most part been initiated by private
redevelopment groups. Denver’s Five Points neighborhood, just outside of downtown,
is an example of smaller private residential projects around LRT that take advantage of
special public partnership opportunities, such as affordable housing programs.

Dallas, due to its nearby location and similarities of its urban form to Houston, was
considered to provide the most relevant comparison. Several development projects
adjacent to LRT stations have occurred since the system opened in 1996. Most of
these projects have been privately initiated, though supported by City administrative
actions and public-area improvement financing from various levels of government.

BRT systems have been less widely implemented in the United States than LRT,
therefore there are fewer cases to study in order to understand potential economic
development impacts. Some transit experts indicate that, assuming service levels being
equal to LRT, with similar investment in permanent infrastructure (separate right-of-way)
and appropriate levels of public and government policy support, the development
impacts should not be significantly different.” However, BRT’s potential economic
development impacts are still uncertain, because it has not been implemented in very
many communities in North America and since it has experienced widely varying
impacts in the places where it does exist.

The BRT system in Ottawa, Ontario is one of the most heavily used high-capacity transit
systems of any that were considered, and much of the city’s intensive commercial

* Weinstein, Bernard L., Ph.D. and Terry L. Clower, Ph.D. The Initial Economic Impacts of the DART LRT
System. Denton, TX: University of North Texas, July 1999.

® Cervero, Robert and Michael Duncan. Transit’s Value-Added: Effects of Light and Commuter Rail Services on
Commercial Land Values. Berkeley, CA: University of California, Berkeley, November 2001.

® Research of experience in other cities focused on areas that are similar in nature to the North-Hardy Corridor. For
example, experiences in highly urbanized downtown locations were not considered to be comparable.

" From interviews with John Bonsall and Sam Zimmerman

5-6



development has occurred around its busway stations. Contributing to this trend are
that City’s public policies that provide development incentives for station-area
development. As well, Ottawa’s infrastructure policy has essentially placed a
moratorium on extensions of public services beyond the existing urban fringe.

In Pittsburgh, which has three busways, only one has been studied for development
impacts. Over $300 million in development has occurred along its East Busway, though
not all of that development was within walking distance of stations, or specifically
oriented to transit. Of the $300 million in development that has occurred in this area,
$176 million or 58% is associated with development around BRT station locations.
Miami’s busway, which opened in 1997, appears to have had little or no development
impacts so far; this is at least partially due to its placement next to a major regional
highway with difficult pedestrian access.

5.3.2: Summary of Findings from Experience in Other Cities

Experience in other cities suggests that the potential economic development impacts
resulting from LRT/BRT investment vary from one city to another in terms of land value
and development/redevelopment. Several observations are relevant to the economic
development potential for the North-Hardy Corridor, as follows:

e Regional economic conditions strongly affect economic development impacts
resulting from an advanced high-capacity transit investment. Portland provides
an example where a weak regional economy was a major factor in limiting new
development during the initial years of its light rail service (late-1980s).

e Impacts on land value and development potential are generally concentrated
within a quarter mile radius of a station (a quarter of a mile is generally
considered to be the distance that people will walk to a transit station). A new
study of property value impacts in Dallas showed that residential properties within
a quarter mile radius of stations appreciated 39 percent more and office
propert8ies 53 percent more than properties even a few hundred feet beyond this
radius.

e Residential development, especially higher density, is a likely type of land use
that can be anticipated in the area of suburban stations. Three of the four major
development projects near DART stations in the Dallas area include multifamily
residential as a key component.

e The level of development impact is strongly related to the amount of perceived
accessibility benefits the transit service brings to the area,” as well as existing

& Weinstein, Bernard L., Ph.D. and Terry L. Clower, Ph.D. DART Light Rail’s Effect on Taxable Property
Valuations and Transit-Oriented Development. Denton, TX: University of North Texas, January 2003.

° Cervero, Robert and Michael Duncan. Transit’s Value-Added: Effects of Light and Commuter Rail Services on
Commercial Land Values. Berkeley, CA: University of California, Berkeley, November 2001.
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development momentum in the corridor. Dallas’ Red Line travels along the North
Central Expressway corridor, a major focus of recent development activity in
Dallas, and is perceived to provide a means of travel during peak times that is
equal or superior to the highway.

e Land that has frontage on a freeway or major thoroughfare, in addition to LRT
station access, can have increased prospects for development or redevelopment.
However, these situations can also provide additional access, design and safety
challenges to ensure that development is pedestrian oriented, not just auto-
oriented.™®

e Public redevelopment efforts, public land use policies (that require or use
incentives to encourage transit-oriented projects), and public-private partnerships
(including financial partnerships with non-profits or the public sector) are an
important factor to help drive station-area development. Examples from other
cities include: San Diego, where redevelopment agencies have been driving
development around rail stations; Portland, where metropolitan public policy
dictates concentration of new development around the LRT, and Denver, where
non-profit housing corporations and federal programs have helped build new
residential projects in a formerly declining area near downtown.

e LRT has proven potential to generate positive economic development impacts,
with favorable economic conditions and well-located stations. BRT'’s potential
economic development impacts are still uncertain, because it has not been
implemented widely in North America and has experienced widely varying
impacts in the places where it does exist.

5.4: Quantitative Analysis

5.4.1: Historic Trends and Future Projections

Three factors were analyzed to obtain an indicator of general development activity and
growth along each alignment, as follows:

e Projected population
e Projected employment
e Historical development activity

For population and employment, projections prepared by the Houston-Galveston Area
Council (H-GAC) by Transportation Analysis Zones (TAZs) were used. Entire TAZs
were included for the population and employment analyses, regardless of the extent of
their coverage within a half-mile radius for each alignment. In some areas, particularly

19 Dallas’ Mockingbird Station is an excellent example of using a combination of frontages — freeway, thoroughfare,
and LRT - to maximize economic potential and still provide a rewarding pedestrian environment.



northern portions of the North-Hardy Corridor, TAZs overlap more than one alignment.
The TAZs for each alignment are shown in Exhibits 5.1, 5.2, & 5.3.

H-GAC base data for population (2000) and employment (1999) was also used,
although the population data set is based on the U.S Census 2000 data. Two different
sets of H-GAC 2025 population and employment projections were considered: an
“approved” data set and an “interim” data set. The “approved” projections, shown in
Exhibit 5.4 for population and Exhibit 5.6 for employment, were developed by H-GAC
prior to the availability of U.S. Census 2000 data. The “interim” data, shown in Exhibit
5.5 for population and Exhibit 5.7 for employment, provides adjusted and reallocated
projected increases in population and employment prepared by H-GAC in response to
the findings of U.S. Census 2000. Generally, the revised “interim” projections show
significantly more people and jobs than previously projected for the corridor.

In order to gain an understanding of recent development activity along each of the
alignments — in other words, where the existing development momentum exists — recent
building permits were also analyzed. The data consists of building permits for new
construction issued by the City of Houston between 1989 and 2002, as well as
deveI?Pment permit data obtained from unincorporated Harris County from 1991 to
2002.

Population

H-GAC population projections indicate that the Houston region, including the North-
Hardy Corridor, will continue to experience rapid population growth over the next two
decades. In the “approved” projections, about 208,000 residents will be added to the
North-Hardy Corridor study area, while the “interim” projections show that this number
could be as high as 369,000.'> The North-Hardy Corridor will benefit from this projected
regional growth.

Exhibits 5.4 and 5.5 provide the population projections, using all TAZs wholly or partially
contained within a half-mile radius of each of alignment. Exhibits 5.1, 5.2, and 5.3 show
the area used for data collection for the alignments and the dividing line between the
north and south sections of the corridor used for the purposes of this analysis.

Exhibit 5.4: H-GAC “Approved” Population Projections®?

Actual Change Percent Change

2000 2025 2000 - 2025 2000-2025

SOUTH SECTION

1 Building/development activity data for Montgomery County was not available in a form suitable for this level of
analysis.

12 For a definition of the study area for the North-Hardy Corridor, see Figure 1.1 from the main document of the
“Environmental Analysis of the Short List of Alternatives”, prepared by Knudson & Associates.

3 H-GAC data for 2000 are recently developed baseline TAZ figures based on the 2000 Census. The “approved”
projections were developed prior to the availability of Census 2000 data.



Blue 176,887 227,764 50,877 28.8%
Red 155,341 197,195 41,854 26.9%
Green 184,571 233,737 49,166 26.6%
NORTH SECTION

Blue 51,664 84,896 33,232 64.3%
Red 58,150 95,957 37,807 65.0%
Green --- --- -- ---
TOTAL CORRIDOR

Blue 228,551 312,660 84,109 36.8%
Red 213,491 293,152 79,661 37.3%
Green 184,571 233,737 49,166 26.6%

Source: Houston-Galveston Area Council.

Date: 3/2002.
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Exhibit 5.5: H-GAC “Interim” Population Projections **

Actual Change Percent Change

2000 2025 2000 - 2025 2000-2025
SOUTH SECTION
Blue 176,887 284,842 107,955 61.0%
Red 155,341 239,881 84,540 54.4%
Green 184,571 281,693 97,122 52.6%
NORTH SECTION
Blue 51,664 117,403 65,739 127.2%
Red 58,150 125,086 66,936 115.1%
Green --- --- --- ---
TOTAL CORRIDOR
Blue 228,551 402,245 173,964 76.0%
Red 213,491 364,967 151,476 71.0%
Green 184,571 281,693 97,122 52.6%

Source: Houston-Galveston Area Council.
Date: 10/2002.

In the south section of the North-Hardy Corridor the Green Line passes through the
most populated area with almost 185,000 residents, while the Blue Line has nearly
177,000 residents and the Red Line has the least number of residents, at about
155,000.

According to H-GACs “approved” population projections, the Green Line will have the
most residents by 2025 at approximately 234,000 people, followed by the Blue Line at
about 228,000 people. On the contrary, the “interim” population projections indicate that
by 2025 the Blue Line will have a higher population with about 285,000 people, while
the Green Line will have slightly less, with about 282,000 people. In both the
“approved” and “interim” scenarios, the Red Line lags behind in total projected
population (197,000 and 240,000, respectively).

In terms of the incremental growth projected for the south section of the corridor, the
“approved” data set shows that there will be nearly equal amounts of population growth
along the Blue and Green Lines, at about 51,000 and 49,000 new people, respectively.
On the contrary, the “interim” projections show a greater disparity between these two
alignments with higher level of growth being projected along the Blue Line with about
108,000 new residents, while the Green Line is projected to have about 97,000 new
residents. In both the “approved” and “interim” projections, the Red Line is projected to
have the least amount of new population added, with about 42,000 and 84,500,
respectively.

14 Both the year 2000 data and H-GAC’s “interim” projections in this table are based on Census 2000.
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The most striking difference between H-GAC's two population projection scenarios is
that the change in population — or the incremental growth — in the “interim” projections is
about twice as much as what is shown in the “approved” projections. This is a
significant increase for the corridor overall.

In the north section of the corridor, the 2000 baseline data shows that the Red Line has
the highest current levels of population with about 58,000 residents, as compared to
about 51,000 for the Blue Line. Both growth scenarios show a continuation of this trend
to 2025, with the “approved” and “interim” projections for the Red Line showing a
population projection of 96,000 and 125,000, respectively. The population for the Blue
Line is projected to increase to 85,000 and 117,000, respectively.

Similar to the south section, the difference between the two scenarios in terms of the
population change is significant. The incremental growth projected between 2000 and
2025 for the Red Line would see about 38,000 people added according to the
“approved” projections and about 67,000 people added by the “interim” projections. For
the Blue Line, the incremental growth projections are approximately 33,000 residents in
the “approved” projections and about 66,000 residents in the “interim” projections, which
is almost as much actual growth as projected along the Red Line.

Regardless of the alignment, significant population increases are anticipated for the
entire North-Hardy Corridor, coming from two sources:

e Densification of existing residential areas and mixed-use districts in the south
section of the corridor, primarily in existing residential areas inside IH-610 Loop
and potentially in major activity centers such as The Woodlands and
Greenspoint.

e Development of new residential areas in the north section of the corridor where
there are significant amounts of vacant land and where new residential
subdivisions are commonplace.®

Employment

As with population, H-GAC is projecting a substantial increase in employment for the
Houston region, especially for the northern portion of the region that includes the North-
Hardy Corridor. H-GAC projects that the area that stretches north from downtown
Houston into Montgomery County will add about 97,000 jobs in its “approved”
projections, or about 170,000 jobs in its “interim” projections. (Like the projection of
population, the "interim" projections for employment are generally much more
aggressive that the projections contained in the "approved" scenario.) Exhibits 5.6 and
5.7 provide H-GACs “approved” and “interim” employment projections.

> As noted in “Lot Price Survey 2002 Mid-year Report,” CDS Market Research.
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Exhibit 5.6: H-GAC “Approved” Employment Projections

Actual Change Percentage Change

1999 2025 1999 - 2025 1999 — 2025
SOUTH SECTION
Blue 134,415 170,664 45,556 36.4%
Red 144,960 185,213 50,070 37.0%
Green 154,152 195,461 51,068 35.4%
NORTH SECTION
Blue 35,627 50,836 17,840 54.1%
Red 36,829 57,048 23,255 68.8%
Green --- --- --- ---
TOTAL CORRIDOR
Blue 170,042 221,500 63,396 40.1%
Red 181,789 242,261 73,325 43.4%
Green 154,152 195,461 51,068 35.4%

Source: Houston-Galveston Area Council.
Date: 3/2002.

Exhibit 5.7: H-GAC “Interim” Employment Projections

Actual Change Percentage Change

1999 2025 1999 - 2025 1999 — 2025
SOUTH SECTION
Blue 134,415 201,415 76,307 61.0%
Red 144,960 219,366 84,223 62.3%
Green 154,152 230,505 86,112 59.6%
NORTH SECTION
Blue 35,627 69,362 36,366 110.2%
Red 36,829 64,644 30,851 91.3%
Green
TOTAL CORRIDOR
Blue 170,042 270,777 112,673 71.3%
Red 181,789 284,010 115,074 68.1%
Green 154,152 230,505 86,112 59.6%

Source: Houston-Galveston Area Council.
Date: 10/2002.

According to the 1999 baseline data for the south section of the North-Hardy Corridor,
the Green Line has the highest number of jobs, with approximately 154,000, followed by
the Red Line with about 145,000 and the Blue Line with about 134,000. By 2025, both
the “approved” and “interim” projections show that trend will continue, with the Green
Line still leading in the highest projected number of jobs. However, the total number of
jobs is substantially different between the two data sets: in the “approved” projections,
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the Green Line will have about 195,000 jobs while the “interim” projections show that
there will be nearly 231,000 jobs.

There is not a significant difference between the Green Line and the Red Line in terms
of new jobs projected for the south section of the corridor in both the “approved” and
“interim” projections, although the “interim” projections show overall higher numbers for
all three alignments. The projected employment for the Green Line and the Red Line
show that there will be about 50,000 new jobs according to the “approved” projections
and roughly 85,000 jobs in the “interim” projections. According to both scenarios, the
south section of the Blue Line shows less growth in employment — with about 46,000
new jobs in the “approved” projections and about 76,000 new jobs in the “interim”
projections.

In the north section of the corridor, where only the Blue Line and Red Line extend, the
1999 baseline data indicates there are a similar number of jobs (roughly 36,000). In
terms of the 2025 projections, the “approved” projections show that the Red Line will
have more jobs than the Blue Line, at 57,000 versus 51,000. The “interim” projections
show a higher number of jobs than the “approved” projections for both alignments in the
north section of the corridor, with the Blue Line gaining more than the Red Line. The
“interim” projections show that there will be 69,000 jobs along the Blue Line with about
65,000 jobs along the Red Line. There are fewer jobs projected for the north section of
the corridor than the south section, since the only major activity center in the north
section is The Woodlands.

Overall, all three alignments are projected to have significant increases in employment
along their routes. Job growth results from the following:

e Filling existing vacant commercial building space with new tenants.
e Development or redevelopment of lower-density uses or vacant land into more
job-intensive commercial uses.

The greatest potential for increased employment opportunities occurs in locations with
strong concentrations of office space, particularly high-rise office space, and where
employment density is already relatively high. Downtown and the Greenspoint area are
the primary locations where this is currently the case. The Woodlands Town Center is
also developing into a center of highly concentrated employment.

Development

Recent building permit activity was analyzed to determine the level of new development
that has been occurring in the City of Houston and unincorporated Harris County.*® One
important caveat with respect to the comparisons made between the proposed
alignments is that each one has a different amount of land located within the limits of the
City of Houston. Exhibit 5.8 shows the length of each alignment that lies inside and
outside the City of Houston.

1® Data for Montgomery County was not available in a form suitable for this analysis.
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Exhibit 5.8: Length of Proposed Alignments
Inside and Outside City of Houston Limits (in miles)

Blue Red Green

Line Line Line
Inside City of Houston 21.0 15.2 18.1
Outside City of Houston 19.4 27.0 5.9
Total 40.4 42.2 24.0

Source: Knudson & Associates.

The length of the Blue Line inside the City of Houston’s city limits is the highest (21
miles), while the Red Line is the least (15 miles). The portion of all three alignments
that is located within the City limits is located in the south section of the corridor.

Within the City of Houston, historical building permit activity was analyzed to obtain a
sense of the scale and location of recent development. Exhibit 5.9 summarizes the
number and value of City of Houston permits for new construction from 1989 to
September 2002 for each of the three alignments.*’

Exhibit 5.9: New Construction Permits — City of Houston, 1989 — 2002

Blue Line Red Line Green Line
# $ # $ # $
Single Family 314 $ 23,988,693 237 $ 16,576,260 231 $ 17,287,110
Multifamily 31 14,254,000 29 9,120,000 112 31,167,466
Commercial 413 282,736,284 388 247,619,870 577 293,950,768
Total 770 $558,588,977 670 $511,136,130 932 $580,015,344

Notes: Excludes permits south of IH-10. Values are current dollars (not adjusted for inflation).
Sources: City of Houston and Knudson & Associates.

The Green Line, with 932 permits valued at $580 million, had the greatest amount of
new construction activity in terms of both quantity and value, primarily for multi-family
residential and commercial development. The Blue and Red Lines had 770 permits
valued at $559 million, and 670 permits at $511 million, respectively. For single-family
residential construction, the Blue Line had the highest number and value of permits at
314 and approximately $24 million.

An examination of the location of building permits in the City of Houston, as shown in
Exhibits 5.10, 5.11, and 5.12, indicates there has been significant amount of new single-
family construction in the Woodland Heights and Independence Heights neighborhoods.
The lower number of overall permits, particularly commercial permits; along the Red

7 These calculations exclude the portions of the Corridor that are located south of I1-10 — these building permit
records could not be geo-coded for the purposes of this analysis.
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Line is due partly due to the fact that a shorter length of this alignment is located within
the limits of the City of Houston. An important point that is clearly visible from examining
building permit activity is that the corridor generally shows a more moderate level of
development activity than other parts of the City such as the Heights, Montrose, and
River Oaks.
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Exhibit 5.10: New Construction Permits, City of Houston,
1989 to 2002 — Blue Line
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Exhibit 5.11: New Construction Permits, City of Houston,
1989 to 2002 — Red Line
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Exhibit 5.12: New Construction Permits City of Houston,
1989 to 2002 — Green Line
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In the unincorporated areas of Harris County, which comprise the majority of the
remainder of the three alignments, county development permits from 1991 to 2002 were
analyzed in a similar manner to the City of Houston permits.'®*® The number of value of
new construction permits are provided in Exhibit 5.13. Maps showing the location of
new construction permits in the unincorporated areas of Harris County are shown in
Exhibits 5.14, 5.15, and 5.16.

Exhibit 5.13: New Construction Permits
Unincorporated Harris County 1991 — 2002

Blue Line Red Line Green Line
# $ # $ # $
Single Family 309 $26,794,800 172 $14,990,644 24 $ 1,505,563
Multifamily 63 27,051,712 11 9,582,192 10 9,552,192
Commercial 61 34,876,563 96 41,983,477 49 27,266,726
Total 433 $88,723,075 279 $66,556,313 83 $38,324,481

Note: Values are current dollars (not adjusted for inflation).
Sources: City of Houston and Knudson & Associates.

The most apparent difference between the alignments in terms of development activity
in the unincorporated area of Harris County is the relatively low number and value of
permits along the Green Line, which had only 83 permits during the time period
analyzed, as compared to the Blue Line with 433 permits and the Red Line with 279
permits. Referring back to Exhibit 5.8, this is primarily because the Green Line has a
much shorter section running through the unincorporated area than the other two
alignments.

Land adjacent to the Blue Line has experienced the most development activity in the
unincorporated areas, with 433 total permits compared to 279 for the Red Line and 83
for the Green Line. The same is true for total permit value, with the Blue Line having the
greatest total value at approximately $89 million compared to $67 million for the Red
Line and $38 million for the Green Line. The trend of relatively more intense
development along the Blue Line in the unincorporated Harris County is further
magnified when the Blue Line’s shorter span outside of the City of Houston is taken into
account. As shown in Exhibit 5.8, the Blue Line has about 19 miles located outside the
City of Houston, considerably less than the Red Line’s 27 miles; yet it has experienced
considerably greater development activity as measured by development permits.?°

'8 permits were not available for Montgomery County.

1% Many permits issued from 2000 and later were not geo-coded due to their locations along new streets that were
not available in GIS base data.

0 These mileage numbers also include portions of the alignments in Montgomery County, for which permit data
was not available. However, most of their lengths lie within Harris County, so the significance of the comparison is
still relevant.
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Exhibit 5.14: New Construction Permits Unincorporated Harris County, 1991 to
2002 — Blue Line
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Exhibit 5.15: New Construction Permits Unincorporated Harris County, 1991 to
2002 — Red Line
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Exhibit 5.16: New Construction Permits, Unincorporated Harris County, 1991 to
2002 — Green Line
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North of Greenspoint, where only the Blue and Red Lines extend, the driver of
development has been new residential subdivisions. As shown in Exhibit 5.13, permits
for single family residential development have dominated the unincorporated areas
along those two lines, accounting for 309 of 433 permits along the Blue Line, and 172 of
279 permits along the Red Line.

A lot and home survey conducted by CDS Market Research in 2002 included ten
subdivisions that are currently selling new homes along the Blue and Red alignments.
(The survey was not exhaustive so there may be other subdivisions with new homes
within these areas.) These ten subdivisions contained a total of about 5,800 potential
new residential lots. Typical home prices in these subdivisions ranged from $120,000 to
$200,000, with a few subdivisions selling homes above and below that range.?* This
residential activity indicates that the northern section of the corridor is a prime location
for growth of new entry-level and middle-income housing.

Summary of Findings

The key findings regarding the population and employment projections and the
development trends in the corridor are as follows:

e When considering the corridor as a whole, the highest number of people are
projected to live along the Blue Line, with the Red Line having the second
highest projected population, and the Green Line having the lowest population
projections. (This is influenced by the fact that the Green Line does not extend
the full length of the corridor.)

e H-GAC’s two sets of projections vary in terms of which alignment is expected to
have the highest population in the south section of the corridor. In the “approved”
projections, the Green Line would have the most people; according to the
“interim” projections, the Blue Line will have the highest population.
Nevertheless, the greatest actual population increase is projected to be along the
Blue Line in both scenarios. Also, both scenarios project that the lowest levels of
population growth and the lowest total 2025 population in the south section of the
corridor would be along the Red Line. However, in the north section of the
corridor, the projections along the Red Line are higher than the Blue Line in both
scenarios.

e For projected employment, looking at the corridor as a whole, the Red Line leads
over the Blue Line, followed by Green Line. (However, the Green Line does not
extend the full length of the corridor) However, projected employment is
relatively high for all three alignments.

e For the south section of the corridor, projected employment is highest along the
Green Line, and lowest along the Blue Line. In the north section, the

2L« ot Price Survey 2002 Mid-Year Report,” CDS Market Research, 2002.
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employment projections for the Red Line show a higher total projected
employment in the “approved” projections, with the projections for the Blue Line
being higher in the “interim” projections.

e The Green Line shows the greatest number and value of new construction
activity in the City of Houston between 1989 and 2002, despite the fact that the
Blue Line has a longer extent of its alignment within the City limits. The majority
of this new construction was commercial and multi-family development. The Blue
Line showed the greatest amount of single-family residential construction within
the City limits.

e The Blue and Red lines both have considerable portions of alignment in the
unincorporated portions of Harris County. In this area, the Blue Line had the
greatest number and value of development permits between 1991 and 2002.
New development is dominated by relatively affordable single-family residential.

5.4.2 Land Available for Development/Redevelopment

An analysis of development and redevelopment opportunities was conducted using
Harris County Appraisal District data.?> For the purposes of the analysis, the data
was categorized as follows:

e “Vacant/Underutilized land”

Parcels of land that are either vacant, occupied by low-intensity uses, or are
otherwise underutilized and may have some redevelopment potential. Examples
of underutilized land uses are salvage yards and abandoned industrial
properties. In terms of land available for development/redevelopment, vacant
and underutilized properties can be considered as the most obvious
opportunities, and the most useful for comparing the relative economic
development potential of the alignments.

e “Restricted or Unclassified”
This category includes parcels of land that are occupied by uses with significant
restrictions on new development or redevelopment. The uses were assumed to
be fairly established and, in general, resistant to redevelopment. Examples are
established single family residential neighborhoods and cemeteries.

%2 Source: Harris County Appraisal District, 2000 parcel data. Data in a format suitable for this analysis was not
available for Montgomery County.
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e “Other potential opportunities”
This category includes parcels of land with uses that are neither necessarily
restricted, nor readily available for development/redevelopment, but still might
have some future potential for change in land use. These parcels represent the
remainder of the land after having classified the “vacant/underutilized” and
“restricted or unclassified” parcels.

“Vacant/underutilized” parcels are those that provide the most immediate and attractive
opportunities for development, while the “restricted or unclassified” represents the least
attractive opportunities. “Other potential opportunities” represents a moderate level of
development potential.

The amount of land available for development/redevelopment was calculated in GIS
using Harris County Appraisal District (HCAD) data. The HCAD data is parcel-based,
and assigns a detailed three-digit land use code for each parcel of land within Harris
County.

In order to obtain the amount of land available, the HCAD land use codes were grouped
according to the categories described above. Appendix H provides a detailed list of the
land use codes and shows how each was categorized.?®

By identifying parcels that could likely provide immediate development opportunities,
such as vacant lots, salvage yards, etc., or parcels that present longer-term possibilities
for redevelopment into more dense and transit-friendly uses, the economic development
opportunities were quantified for each alignment.

The analysis shows that there are significant amounts of land available for development
and redevelopment throughout the North-Hardy Corridor for each of the three
alignments. From a corridor-wide perspective, the Red Line has the most
vacant/underutilized land available (7,236 acres, as compared to 5,772 for the Blue Line
and 2,666 for the Green Line.) When other potential development opportunities are
taken into account, the Blue Line has the highest development/redevelopment potential
(11,015 acres, as compared to 10,803 acres for the Red Line and 6,004 acres for the
Green Line). However, it should be noted that the Green Line does not extend into the
north section of the corridor.

In the south section of the corridor, the alignments have very comparable development/
redevelopment potential, with the Blue Line having a slight edge when taking into
account all available land (6,504 acres, as compared to 5,811 for the Red line and 6,004
for the Green Line). In the north section of the corridor, the Red Line has more
available land than the Blue Line (5,203 acres vs. 4,298 acres.) It is interesting to note
that 74 percent of the land in the in the north section for the Red Line is categorized as
vacant/underutilized land.

2% parcels smaller than 15,000 square feet (roughly one-third of an acre) were excluded, since it was considered that
their small size could hinder redevelopment, and because most of such parcels represented undeveloped lots within
single-family subdivisions.
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Exhibit 5.17 provides a summary of the results of the analysis of land available for
development and redevelopment. The results are divided into north and south sections
for each alignment (see Exhibits 5.1, 5.2, and 5.3 for the division between the north and
south sections). The results of the analysis are illustrated in Exhibits 5.18, 5.19, and

5.20.

Exhibit 5.17: Summary of Land Available for Development %

Blue Line Red Line Green Line
SOUTH SECTION Acres Share Acres Share Acres Share
Vacant/Underutilized 2081.64 2920 285251 28.0%  2.666.63 25.7%
8thegr$ti§2ts'a' 3523.07 345% 295930 291%  3.337.94 32.2%
Subtotal 650471 63.6% 581181 571% 600457 57.9%
Sﬁiltgg;?f?egr 3715.96 36.4%  4.357.86 42.9%  4.363.65 42.1%
Total South Section 10,220.67 100.0% 10,169.67 100.0% 10,368.22 100.0%
NORTH SECTION
Vacant/Underutilized 2,791.24 6.9% 4384.37 74.0%
Other Potential 1507.16 30.7% 81954 13.8%
Opportunities
Subtotal 420840 87.7%  5203.01 87.8%
Sﬁiltgg;?f?egr 60359 12.3% 723.04  12.2%
Total North Section 490199 100.0% 5,926.95 100.0%
TOTAL CORRIDOR
Vacant/Underutilized 577288 38206  7.236.88 450%  2.666.63 25.7%
8the;r5;tifigts'a' 503023 33.3% 377884 235%  3,337.04 32.2%
Subtotal 10.803.11 71.4% 1101572 684%  6,004.57 57.9%
Sﬁifggﬁf‘i’egr 431955 28.6%  5080.90 31.6%  4.363.65 42.1%
Total Corridor 15122.66 100.0% 16.096.62 100.0% 10.368.22 100.0%

Sources: Knudson & Associates, based on Harris County Appraisal District 2000 data.

2% Parcels of land that are smaller than 15,000 square feet were excluded.
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Exhibit 5.18: Economic Development Opportunities — Blue Line
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Exhibit 5.19: Economic Development Opportunities— Red Line
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Exhibit 5.20: Economic Development Opportunities — Green Line
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5.4.3: Special Districts & Municipalities to Support Economic Development

An important consideration for examining economic development opportunities is the
ability to provide services and improvements to support such development. In Texas,
both municipalities and a variety of special districts can provide these services and
improvements. This section explores this issue with respect to the North-Hardy
Corridor.

Special Districts: Introduction and Definitions

Certain types of public entities, termed special districts in this report, offer unique
opportunities for financing, planning, and implementing public and private improvements
and services. They are particularly capable of encouraging transit-oriented
development and redevelopment by providing improvements and services tailored to
such environments. Three types of these special districts were considered in this
analysis:  Municipal Utility Districts (MUDs), Tax Increment Reinvestment Zones
(TIRZs), and Municipal Management/Improvement Districts, as defined and described
below:

e Municipal Utility Districts (MUDs)

MUDs are created by provisions of the Texas Constitution, the Water Code or
Legislative Act. They help finance the cost of development, usually (but not
necessarily) in unincorporated areas. MUDs generally reimburse developers
from between 70% to 100% for water, sewer, drainage and detention costs, as
well as associated financing costs. MUDs have recently been given broader
powers to provide such additional services as garbage collection, security, and
parks construction. MUDs have been very effective in providing infrastructure to
fuel growth in the Houston region for several decades, as demonstrated by the
sheer number of MUDs currently in existence in the five-county area (currently
467). MUDs have had a significant influence on development patterns across
the region, allowing for the development of low density housing at reasonable
prices, typically followed by commercial uses as market conditions have dictated.
MUDs are a very common development tool used the northern portion of the
Houston region, including the North-Hardy Corridor.

e Tax Increment Reinvestment Zones (TIRZS)

TIRZs are created by a municipality to help finance the cost of developing or
redeveloping a specific geographic area that would not otherwise attract
significant private investment. TIRZs can fund or reimburse for both the capital
and financing costs for basic infrastructure, including streets, pedestrian
improvements, water, sewer, storm drainage, and accompanying enhancements
such as landscaping. Additionally, TIRZs can acquire and dispose of property,
and remediate environmentally impacted property. TIRZs can provide useful
planning and funding to develop or redevelop urban areas in support of transit-
friendly projects. TIRZs are created with a specific time frame within which
improvements are financed.

5-31



The City of Houston has usually incorporated a local government corporation to function
as an administrative adjunct to its TIRZs. The local government corporations are
generally referred to as redevelopment authorities (RDAs). The RDAs can function on a
peer level with other public agencies providing a mechanism for interaction between the
agencies, property owners, tenants and residents to guide the cooperative processes
typically necessary for effective large-scale transit-oriented development. At the present
time, there are only two TIRZs in the North-Hardy Corridor: the Greenspoint TIRZ and
the Market Square TIRZ (within Downtown Houston).

e Municipal Management/Improvement Districts

Municipal management/improvement districts are created either by a special act
of the Legislature or through petition to the Texas Commission on Environmental
Quality (“TCEQ”). Property owners within these districts are authorized to
assess, and in some instances tax, themselves to fund specific improvements,
including those related to quality of life issues such as beautification, security,
mobility, transit, traffic control, and marketing. Also, these districts can operate
and maintain infrastructure through services such as landscape maintenance and
street and sidewalk sweeping.

Municipal management/improvement districts can also function on a peer level with
other public agencies to provide a similar mechanism for interaction between the
agencies, property owners, tenants and residents to guide the cooperative processes
typically necessary for effective large-scale transit-oriented development. Municipal
management/improvement districts have the ability to provide long term maintenance to
improvements supporting transit-oriented development, such as sidewalks, crosswalks,
transit stops, and public plazas. There are currently six municipal
management/improvement districts in the North-Hardy Corridor: the Downtown
Houston Management District, the Greater Northside Management District, the Aldine
Community Improvement District, the Greater Greenspoint Management District, the
Old Town Spring Improvement District, and the Woodlands Town Center Improvement
District.

Special District Coverage in the Corridor

An analysis was conducted of the existing coverage by the three types of special
districts in the North-Hardy Corridor. First, within Harris and Montgomery counties, the
amount of land along each alignment that is within MUDs was calculated using GIS.?®
Exhibit 5.21 shows the results of this analysis.

% Only areas outside the City of Houston were analyzed for MUD coverage. Normally, the responsibility for the
improvements and services provided by MUDs is assumed by the City of Houston upon annexation.
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Exhibit 5.21: Special Financing Districts Coverage — MUDs (in acres)

Blue Red Line Green

Line Line
South Section 1,947 1,715 2,396
North Section 5,622 5,008
Total Corridor 7,569 6,723 2,396

Sources: Harris County Appraisal District and Knudson & Associates.

The results show that MUDs are most significant in the north section of the corridor.
Overall, the Blue Line has more MUD coverage than the Red Line, at 7,569 acres to
6,723 acres respectively. The Green Line, however, has the most coverage in the
South Section, with 2,396 acres, while the other two alignments both have less than
2,000 acres of land located within MUDs.

An analysis was also performed for lands located within TIRZs and Municipal
Management/Improvement Districts. Exhibits 5.22 and 5.23 present information about
how much land is located within TIRZs and Municipal Management/Improvement
Districts using the same classifications for land available for development as in Section
9.4.2.

Exhibit 5.22: Special Financing Districts Coverage — TIRZs (in acres)

Blue Line Red Line Green Line

VACANT/UNDERUTILIZED LAND

South Section 429 273 429
North Section
Total Corridor 429 273 429
OTHER POTENTIAL OPPORTUNITIES

South Section 978 818 989
North Section
Total Corridor 978 818 989
TOTAL

South Section 1,407 1,091 1,418
North Section
Total Corridor 1,407 1,091 1,418

Sources: Harris County Appraisal District and Knudson & Associates.

Regarding TIRZs, the most significant point is that both the Blue and Green lines have
more acreage within these special districts than the Red Line — the Blue and Green
Lines both have about 1,400 acres, and the Red Line has about 1,100 acres. The
primary reason for this is that there is less coverage by the Greenspoint TIRZ along the
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Red Line than for the other two alignments. There is no TIRZ coverage in the north
section of the North-Hardy Corridor for any of the alignments.

Exhibit 5.23: Special Financing Districts Coverage — Municipal
Management/Improvement Districts (in acres)

Blue Line Red Line Green Line

VACANT/UNDERUTILIZED

South Section 1,524 1,569 1,399
North Section 117

Total Corridor 1,524 1,686 1,399
OTHER POTENTIAL OPPORTUNITIES

South Section 2,346 2,263 2,361
North Section 27

Total Corridor 2,346 2,290 2,361
TOTAL

South Section 3,869 3,832 3,760
North Section 144

Total Corridor 3,869 3,976 3,760

Sources: Harris County Appraisal District and Knudson & Associates.

Coverage by Municipal Management/Improvement Districts is similar for all the three
alignments in the south section of the corridor — ranging from 3,760 to 3,976 acres. For
vacant/underutilized land only, the Red Line has the greatest amount at 1,569 acres,
and the Green Line has the least at 1,399 acres. In the North Section of the corridor,
the Red Line is the only alignment where there is Municipal Management/Improvement
District coverage within Harris County, owing to the presence of the Old Town Spring
Improvement District. %

The results of the analyses for all three types of special districts are shown graphically
in Exhibits 5.24, 5.25, and 5.26.

% The Blue and Red lines both have lands located within The Woodlands Town Center Improvement District in
Montgomery County. However, data in a form suitable for GIS analysis was not available, there fore this
information was not included in the above analysis.
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Exhibit 5.24: Special Districts — Blue Line
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Exhibit 5.25: Special Districts — Red Line
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Exhibit 5.26: Special Districts — Green Line
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Municipal Coverage in the Corridor

Coverage by municipalities is also relevant to the provision of improvements and
services that would support economic development. Municipalities can fund public
infrastructure and services directly. They can also fund specialized improvements and
services targeted to transit-based economic development, although they may be less
effective than special districts in supporting such development within specific areas
around stations. It should be noted as well that certain special districts, most notably
TIRZs, can only be created within the boundaries of municipalities.

Much of the North-Hardy Corridor is located within the City of Houston, as shown in
Exhibit 5.27. The Blue Line has the most land located within the limits of the City of
Houston at 9667 acres, and the Red Line has the least at 8,062 acres.

Exhibit 5.27: Municipal Coverage —City of Houston (in acres)

Blue Red Green

Line Line Line
South Section 9,667 8,062 9,116
North Section
Total Corridor 9,667 8,062 9,116

Sources: Harris County Appraisal District and Knudson & Associates.

Summary of Findings

The analysis of the mechanisms to provide services and improvements to support
economic development opportunities shows the following:

e The Red line has the least amount of land located inside of the existing limits for
City of Houston. Consequently, the economic potential associated with the Red
Line would likely be the most dependent on the creation of MUDs for providing
infrastructure to support new development. However, the Red Line has the least
amount of land within existing MUD districts in the south section of the corridor,
and less than the Blue Line in the north section.

¢ In the north section of the corridor, with respect to land within the limits of the City
of Houston and within MUDs, the Blue Line has an advantage over the Red Line,
with 5,622 acres vs. 5,008 acres.

e The Blue Line has both the most land located within the existing limits of the City
of Houston in the south section of the corridor. As a result, it has the highest
potential for being able to take advantage of municipal services provided by the
City, as well as the creation of new TIRZs to help finance infrastructure
improvements to facilitate development (TIRZ can only be created in
incorporated areas).
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e Existing TIRZs are found only in the south section of the corridor.

e The Blue and Green Lines have very similar amounts of land located with TIRZs,
1,407 and 1418 areas, respective, while the Red Line has less, at 1,091 acres.
This is primarily because the Red Line does not include as much of the

Greenspoint TIRZ as either of the other two alignments.

e All three alignments have similar

5.4.4 Summary of Findings from Quantitative Analysis

For ease of comparison, the results from the quantitative analysis have been converted
to descriptive language. Exhibits 5.28 and 5.29 summarize the economic development
potential for each alignment based on the quantitative variables discussed in the

sections above.

amounts of coverage by municipal
management/improvement districts (between 3,700 and 4,000 acres). They all
pass through the Greater Northside and Greater Greenspoint Management
Districts. The Red Line also passes through the Aldine Community and Old Town
Spring improvement districts.

Exhibit 5.28: Summary of Quantitative Variables
Economic Development Potential in the South Section of Corridor

Blue Line Red Line Green Line
Population Growth High High High
Employment Growth High High High
Development Trends Moderate Moderate Moderate
Land Availability Moderate Moderate Moderate
Special District Coverage High Moderate High
Municipal Coverage High Moderate Moderate




Exhibit 5.29: Summary of Quantitative Variables
Economic Development Potential in the North Section of Corridor

Variable Blue Line Red Line Green Line
Population Growth Moderate Moderate
Employment Growth Moderate Moderate
Development Trends N/A N/A
Land Availability High High
Special District Coverage Low Low
Municipal Coverage Low Low

The key findings from the quantitative analysis are as follows:

e In the south section of the corridor, the results of the quantitative analysis are
“‘moderate” and “high” for all variables, indicating favorable conditions for
economic development potential for all three alignments. The Blue and Green
lines appear to show slightly stronger potential than the Red Line.

e In the north section of the corridor (which applies only to the Blue and Red
Lines), the quantitative variables for which data was available show results
ranging from “low” to “high” for both alignments. This indicates that there would
be similar economic development potential in this area for both alignments based
on the data that was analyzed.

5.5 Qualitative Analysis

Based on the quantitative analysis discussed in Section 5.4, together with air photo
interpretation, and interviews with a variety of local experts in the field of economic
development and real estate, detailed profiles of each alignment were prepared. These
profiles are included in Appendix H attached to this report.

This section presents a summary of the opinions of the people who were interviewed as
part of this analysis, as well as a summary of the detailed profiles.

5.5.1 Interviews with Economic Development & Real Estate Experts

The people who were interviewed as part of the analysis of economic development in
the North-Hardy Corridor represent real estate and development professionals who are
familiar with the corridor and local real estate issues specifically, as well as development
market trends in general. A list of the people who were interviewed is included in
Appendix H, attached to this report.

In summary, the experts agree that an advanced high-capacity transit service in the
corridor could stimulate new growth in the area and bring about changes in the pattern
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of land use. The nature of these potential changes would differ depending on the
alignment chosen and the speed of service provided, since areas within the corridor
vary in terms of the characteristics of its resident population, the types of existing
commercial development, their degree of accessibility, and their availability of
infrastructure.

In general, the experts viewed the proposed advanced high capacity transit as
potentially reinforcing and supporting growth congruent with the type of development
and income groups currently present along the different alignments. While the people
who were interviewed did not express strong opinions that favored the economic
development potential of one alignment over another, they generally preferred the Blue
and Green Lines to the Red Line.

The following provides a summary of the opinions expressed by the people who were
interviewed, regarding the corridor in general and each of the proposed alignments.

Economic Development Potential — Corridor in General

The North-Hardy Corridor, especially between downtown Houston and Greenspoint, has
been relatively uncompetitive with other areas of the region in recent decades in terms
of attracting development, due to a variety of factors.?’ The corridor has a distinctly
industrial character in certain portions, its residential population is perceived to be
primarily low- to moderate-income, its residential density, especially north of the IH-610
Loop, is low and there is a perception of poor quality schools in the area. These factors
have contributed to a general lack of new commercial development to support the local
population.

Because much of the corridor lacks the prestige and services of the central business
district or Greenspoint, for example, there is a lack of residential areas for higher-
income employees. Regional-serving, high-quality office development has not been
attracted to the area. However, there is positive sentiment that major stimulus projects
such as the Hardy Rail Yard redevelopment could generate more momentum in
selected areas of the corridor.”® In addition, communities in areas such as the Near
Northside and the Airline Drive area just south of Greenspoint have been formulating
revitalization plans (the Northside Village Revitalization Plan is an example) that aim to
take advantage of transit investment, particularly LRT if it is implemented.

Potential impacts on housing development in the corridor depend on several factors.
Relative to other commuting corridors in Houston, improved access via a new advanced
high capacity transit investment will help redirect housing demand if travel times to
employment centers are significantly reduced. However, most of this effect would be
felt for lower- and middle-income housing, the occupants of which may be more likely to
ride transit. Other factors, such as where potentially relocating households reside now,

2" From interviews with local real estate professionals, including Mike Inselmann of Metro/Study, Kelly Parker of
Cushman and Wakefield, and Jim McAllister of McAllister & Associates.
% From interview with Kelly Parker of Cushman & Wakefield.
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the relative quality of the schools, and the location of a spouse’s workplace, will also be
strong influences on residential demand impacts.*

Potential impacts on commercial development would likely differ with the type of service
offered by a transit investment. A slower-speed service with frequent stops would
probably generate positive impacts on neighborhood-level commercial uses, such as
convenience retail and smaller medical/professional buildings. For an advanced high-
capacity transit facility to impact regional-serving uses such as large office buildings, the
service would need to be at least comparable in speed and directness to automobile
travel ?%etween major activity centers and major middle- and upper-income residential
areas.

Proximity to major highways would make a difference in the potential impacts of
advanced high capacity transit. Freeway access in particular would improve the
potential not only for larger-scale commercial, but also for residential development.
However, the relative perceived benefits of transit access would likely be overwhelmed
by the benefits of freeway access, thus reducing the potential for land use changes that
would be primarily induced by or oriented to the advanced high capacity transit.>

Real estate professionals report that there may be limited potential for transit-oriented
site and building designs. For retail in particular, developers would need to see
evidence of strong pedestrian traffic, including that from feeder buses, to orient
structures and entrances closer to the street instead of behind parking. Regarding
feeder buses, they are viewed positively as long as public space is available for
congregating patrons.*? Transit-friendly residential subdivisions would have appeal, as
long as automobile access and circulation is not penalized.*

Economic Development Potential — Blue Line

The Blue Line passes through the Woodland Heights area south of the IH-610 Loop.
The residents of this area might be inclined to use transit but are also active in
preserving the existing character of the neighborhood. Existing home values could
increase with an advanced high capacity transit investment, but the potential for new
transit-oriented residential and commercial development in this area could be limited.

In the northern half of the corridor, the Blue Line is located primarily along IH-45 and is
more proximate to growing higher-income neighborhoods to the west than either of the
other two alignments. This factor, plus the additional benefits of IH-45 frontage and
access, could be more encouraging to residential and commercial development in

2 From interview with Mike Inselmann of Metro/Study.

% From interview with Kelly Parker of Cushman and Wakefield and similar to conclusions from background
research.

*1 From interviews with real estate professionals including Kelly Parker and Jim McAllister.

% From interview with Kelly Parker.

* From interview with Mike Inselmann of Metro/Study.
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general, although impacts specific to an advanced high capacity transit line would likely
be limited.*

Much of west side of the northern portion of the Blue Line lies within The Woodlands, a
fact that would likely enhance coordination of new development with transit facilities.

Economic Development Potential — Red Line

Inside the IH-610 Loop, advanced high-capacity transit could provide the stimulus for
significant neighborhood-level development and redevelopment within the existing
residential neighborhoods east of IH-45, which have less economic momentum than
neighborhoods west of IH-45. North of the IH-610 Loop, the challenges of lack of
infrastructure, scattered industrial sites, and generally poor image could hamper both
residential and commercial development, despite significant available land, especially
north of Little York Road.*

New low-to-moderate income residential projects along an LRT line would be less likely
to be negatively influenced by the industrial image of the environment, because
residents already have few options for affordable new housing development in close-in
locations.*® The Hardy Toll Road provides little incentive for development because it
has so few access/egress points and lacks continuous, adjacent frontage roads,
meaning developers are unable to capitalize on the benefits of highway visibility through
improved highway access.®’

Economic Development Potential — Green Line

The Green Line’s general development trends inside the IH-610 Loop generally mirror
that of the Red Line, since they share much of the same alignment through different
parts of the same neighborhoods. North of the IH-610 Loop, the Green Line is
distinguished by its location along Airline Drive. The neighborhoods along the Green
Line have experienced recent commercial and residential development south of Little
York. However, north of Little York, this alignment has been relatively stagnant in terms
of development and has little to give it a competitive edge for large-scale projects, save
for public investment efforts within the Greenspoint TIRZ.*® Since Airline Drive is a
major thoroughfare, it is conducive to transit-friendly neighborhood-level development
and redevelopment.

* From meeting conducted at Houston Northwest Chamber of Commerce, including Jim McAllister and Sue
Pellegrino.

% From meetings with Houston Northwest Chamber of Commerce and Greater Greenspoint Management District.
* From interview with Mike Inselmann of Metro/Study.

%" From meeting with Houston Northwest Chamber of Commerce.

* From meeting with Greater Greenspoint Management District.
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5.5.2: Summary of Findings from Qualitative Analysis

Appendix H provides detailed descriptions of each alignment with regard to factors that
would likely affect economic development potential. Detailed information is provided
regarding a variety of factors, including vacant land, special financing districts,
environmental constraints, and sites that present significant or special economic
development potential. A summary of the key findings from the qualitative analysis is
provided below.

Blue Line

e Large potential development/redevelopment sites such as the Hardy Rail Yard
border I-10.

¢ Northside Village Economic Revitalization Plan calls for neighborhood economic
development with transit on North Main Street and intersections with Quitman
and Hogan as key nodes.

e Woodland Heights neighborhood generally opposes densification and additional
commercial encroachment.

e Major redevelopment opportunity exists at Northline Mall.
e There are large vacant tracts of land just south of the Greenspoint area.

e The Greenspoint TIRZ seeks to promote transit-friendly development and
redevelopment of Greenspoint Mall.

e Many large vacant tracts are located along IH-45 between Greenspoint and The
Woodlands, though many may be already committed for development.

e The Woodlands Town Center is rapidly developing as a mixed-use activity center,
portions of which are planned to be pedestrian-friendly.

Red Line

e Large potential development/redevelopment sites, such as the Hardy Rail Yard
border IH-10.

e Northside Village Economic Revitalization Plan calls for neighborhood economic
development with transit on North Main Street and intersections with Quitman
and Hogan as key nodes.

e The large trucking terminal site at Irvington and Patton has redevelopment
potential, with community support.

e Areas along Irvington Boulevard are affected by deed restrictions.
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Scattered industrial sites, lack of infrastructure, and limited access to Hardy Toll
Road are challenges to development along Hardy Road north to Spring.

The alignment touches the eastern extremity of Greenspoint TIRZ.

Old Town Spring is a pedestrian-oriented, historic commercial district adjacent to
the Red Line.

Portions of the alignment north of the Montgomery County line lack road access.

The Woodlands Town Center is rapidly developing as a mixed-use activity center,
portions of which will be pedestrian-friendly.

Green Line

Large potential development/redevelopment sites such as the Hardy Rail Yard
border 1-10.

Northside Village Economic Revitalization Plan calls for neighborhood economic
development with transit on North Main Street and intersections with Quitman
and Hogan as key nodes.

The large trucking terminal site at Irvington and Patton has redevelopment
potential with community backing.

Major redevelopment opportunity exists at Northline Mall.

Airline Drive between Tidwell and West Road has numerous vacant or
underutilized tracts of land.

Portions of Airline Drive just south of Greenspoint are targeted for transit-friendly
revitalization by the Greenspoint TIRZ and area civic groups.

The Greenspoint TIRZ seeks to promote transit-friendly development and
redevelopment of Greenspoint Mall.

5.6 Evaluation of Findings

5.6.1: Evaluation Framework

The evaluation of the findings from the research and both the quantitative and
gualitative analyses hinges upon being able to determine to what extent there are
opportunities for land use changes that are related to, or potentially induced by, the
proposed advanced high-capacity transit. There are certain common characteristics for
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all three alignments that help to define the nature of their economic development
potential. These common characteristics include:

e Connection to and through several major activity centers.

e Routing along major thoroughfares and highways extending from the urban core
into the growing suburban fringe areas.

e Established residential neighborhoods with relatively few large development or
redevelopment opportunities within the south section of the corridor.

The relationships between these commonalities and consideration of the varying land
use characteristics along the three alignments imply that the following conditions exist,
related to economic development potential of the corridor:

e Within existing activity centers, such as Greenspoint, The Woodlands, and (on a
smaller scale) Northline Mall, advanced high capacity transit would serve
commuters and business travelers to and from these centers and could add to
their dynamism by spurring large-scale, high-value commercial development
such as office buildings, regional retail centers, or high-density multifamily
residential projects.

e In other areas, mostly to the north of Greenspoint, the economic development
scenario is related more to the potential for development of new residential
subdivisions and mixed-use projects on large sites, ideally with transit
connections in mind (large-scale transit-oriented development (TOD).

e In some portions of the corridor, principally south of Greenspoint, the alignments
would serve the needs of existing neighborhoods and potentially bring some
degree of new development or redevelopment, upgrading of existing
development, and general revitalization.

The differences in economic development potential between the LRT and BRT
technologies were difficult to determine. Local real estate professionals and community
representatives generally thought of the potential alignments as LRT, probably because
that was the concept with which they were most familiar. The lack of familiarity with
BRT would likely have short-term implications for economic development potential.
Developers and tenants would likely be more cautious about the accessibility benefits of
BRT in the short term, and thus land use changes and new economic activity would
likely come about more slowly than with LRT, all other factors being equal and assuming
that BRT did not already exist in other corridors in Houston.

There is a lack of empirical evidence to indicate a correlation between economic

development and bus rapid transit (BRT) in the United States. As a form of public
transit, BRT is not familiar to the public. When compared to rail based systems, "BRT

5-46



has little in the way of the psychological, nostalgic and even romantic attraction.” *° As
a point of reference, there are cases of economic development associated with the
investment in BRT systems in other countries (Brazil and Canada).

To provide a framework for the evaluation of the qualitative analysis in order to compare
the three alignments for the North-Hardy Study, the following evaluation criteria were
established based on the conditions discussed above:

e How well does each alignment connect and support the major activity centers
and areas with a commercial focus within the corridor.*°

e How well does each alignment allow for and encourage the development of
large-scale TOD.

e How well does each alignment serve and support existing neighborhoods with
revitalization potential, existing improvement plans, and smaller infill or
redevelopment sites.

The results from the analysis of the three alignments were evaluated based on the
above criteria. In addition, consideration was given to the expected operational and
design characteristics of the proposed advanced high capacity transit service (speed,
travel time, frequency, number of stops, etc.).*!

A “do nothing” scenario was included in the evaluation in order to provide a benchmark
for the comparative evaluation of the alignments. The “do nothing” scenario is defined
as the absence of new advanced high-capacity transit investment in the corridor and a
level of transit-oriented policies similar to those currently existing, perhaps with some
enhancements such as increased frequency of local buses, improved bus stops, and
additional or expanded Park & Ride facilities. It assumes that freeway improvements
that would have been made in conjunction with an advanced high-capacity transit
investment, will not be made, likely resulting in increased congestion, particularly in the
southern portion of the corridor. The “Trip 2000” report from the Greater Houston
Partnership states that, with projected growth in the Houston region of 2 million people
and 1 million jobs through 2025, regional vehicle miles traveled is projected to grow 55
percent. This illustrates the increase in demand that can be expected to burden
freeways such as IH-45 in the North-Hardy Corridor.*?

Under a “do nothing” scenario, it is reasonable to expect that population, employment,
and development would proceed based on past trends and current land use patterns.

%9 Zimmerman, Samuel, et al. Bus Rapid Transit: An Overview: Some Initial Findings of the U.S. Transportation
Research Board’s Transit Cooperative Research Program Project “Development of Bus Rapid Transit Planning and
Implementation Guidelines.” Prepared by DMJM+Harris, November 2001, Page 3

“ Bush Intercontinental Airport, despite having strong economic development potential, was not considered under
this criterion, for two reasons: (1) the lands are under City of Houston control and therefore it operates with a
different market dynamic from the rest of the corridor, and (2) all three alignments follow the same route on their
segments within the boundary of 1AH so there are no differences between them.

* For reference, a summary of projected 2025 travel times is included as Appendix H.

2 “TRIP 2000: Travel Rate Improvement Program for the Houston Area Preserving Mobility in the 21 Century.”
Greater Houston Partnership, 2000.
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The H-GAC population and employment projections presented earlier in Section 5.4 of
this report reflect this assumption.

In southern parts of the North-Hardy Corridor, most new development under a “do
nothing” scenario would likely be small-scale infill or redevelopment projects. Demand
for existing commercial properties in this part of the corridor, particularly office
properties, would be impacted by the increased freeway congestion. Without the
planned freeway improvements associated with an advanced high-capacity transit
investment, businesses that depend upon a workforce commuting from suburban areas
to the north would tend to move to locations closer to their employee’s homes.

In northern portions of the corridor, new subdivisions would likely be developed in a
scattered fashion on vacant land, and commercial developments would continue to
locate along major roads and highways. All development could be expected to be
automobile-oriented in its location, orientation and site layout.

5.6.2: Evaluation

The following presents the evaluation of the three proposed alignments, along with the
do nothing scenario, against the three criteria defined above (activity centers, large
scale TOD, and neighborhood revitalization).

Activity Centers

Typical land use in activity centers includes large-scale office buildings, regional-serving
retail properties, or high-quality multifamily residential projects. The relative potential for
such land uses associated with advanced high-capacity transit would be linked to the
type of transit service provided for suburban commutes and for business trips to other
key commercial districts.

To have a strong impact, the transit service needs to be perceived as relatively high-
speed, regionally connected, centrally located, and requiring as few transfers as
possible.”® In general, the transit service would need to be competitive with, if not
superior to, auto travel during peak periods of the day for suburban residents, and
roughly comparable to auto travel during other times, in order to significantly spur
economic development. Based on the projected travel times for both the transit service
and automobile travel in 2025, all three proposed alignments appear to offer at least
moderate potential for economic development in the corridor’s activity centers.

e Blue Line
The Blue Line is the only alignment that would connect all of the major activity
centers in the corridor — Downtown Houston, The Woodlands, Greenspoint, IAH,
and Northline Mall. As such, it would serve sites that are likely candidates for
major development or redevelopment projects. Projected travel times on the

*® Based on background research and interview with Kelly Parker.
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Blue Line, after accounting for waiting and station access time, are projected to
be competitive with or superior to auto travel during peak commute hours and
largely uncompetitive during less congested periods.

This relative improvement in accessibility would generate the potential for
economic development in Greenspoint. However, the Blue Line’'s economic
development potential in Downtown Houston would be moderated, because it
would result in the elimination of the HOV service on IH-45 between Downtown
and points to the north. The travel times via the proposed advanced high-
capacity transit service from outlying areas would be significantly slower than that
of the existing HOV system.

In summary, the Blue Line offers a significant opportunity to generate economic
development impacts for the activity centers in the corridor. However, there
would be a less positive impact for Downtown Houston, resulting from the loss of
the existing HOV lane on IH-45.

Red Line

Because the Red Line would not provide a direct connection between
Greenspoint and The Woodlands, its economic development potential for those
two activity centers would be less than that of the Blue Line. Still, travel times
between the two activity centers would be competitive with IH-45 during peak
commute times, as would travel times between The Woodlands and Downtown
Houston. Northline Mall would not be served by the Red Line.

Service speeds from The Woodlands to Downtown Houston would be
competitive with auto travel during peak commute times. Within the Greenspoint
area, the Red Line might not be as central to potential development and
redevelopment sites, such as Greenspoint Mall, as the other two alignments.

The Red Line would not result in the loss of HOV connection to Downtown
Houston along IH-45, as with the Blue Line.

The north section of the Red Line could promote economic development for the
outlying activity centers, although the impacts would likely be more limited than
that of the Blue Line. The south section of the alignment would support slightly
higher level of economic development potential for Downtown Houston than the
Blue Line, since existing HOV connections would be preserved.

Green Line
The Green Line would provide connections between Downtown Houston,
Greenspoint, Northline Mall, and IAH. It would provide greater benefits to
Downtown Houston than the Blue Line since it preserves existing HOV service
along IH-45.
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The Green Line would not serve The Woodlands, other than with HOV service.
This is a limiting factor with this alignment, since it does not promote two-way
connections between The Woodlands and the other activity centers in the
corridor (except for Downtown Houston). Improving HOV service and Park &
Ride facilities can help to maintain existing levels of economic activity in activity
centers as highway congestion increases. However, unless the geographic
scope and frequency of the HOV service is improved beyond the connection to
Downtown Houston, HOV service is unlikely to anchor new development in The
Woodlands in the absence of other contributing factors. Overall, the anticipated
economic development potential for activity centers resulting from the Green Line
would be moderate at best.

e “Do Nothing” Scenario
Under the “do nothing” scenario, growing freeway congestion would likely
transfer economic activity from southern activity centers to northern ones.
Otherwise, economic activity would probably continue in a manner similar to
existing patterns. Development in Downtown Houston would continue to be
supported by HOV service from suburban areas.

Large-Scale TOD

The speed of service and frequency of stops also influences the potential for large-scale
TOD. In order for developers to implement large-scale TOD, (that is, physically
orienting development to a transit station and marketing the project to buyers and
tenants as such), the developers must perceive real accessibility benefits conferred by
transit. This means that transit travel would generally need to be more convenient or
faster than auto travel for a significant potential pool of buyers or tenants. Therefore,
transit service that encourages large-scale TOD would need to offer commute times that
are roughly equal to, or preferably faster than, auto travel for a significant pool of
potential residents. The operating speeds for all three alignments would be sufficiently
rapid during peak hours to encourage large-scale TOD that appeal to commuters.

e Blue Line

The Blue Line offers strong demographic projections, a plentiful supply of vacant
land, recent commercial and residential development in nearby areas, and a
relatively positive market image, all of which would work well in favor of large-
scale TOD. In addition, there are many areas of the Blue Line that are located
within special districts, which would help to build basic infrastructure and provide
improvements required for TOD. The speed and direct connections to activity
centers of this alignment would be appealing to commuters, further supporting
the potential that this alignment has for TOD.

The Blue Line would offer access to both Northline Mall and Greenspoint Mall,
both opportunities for large-scale TOD in the south section of the corridor.
However, in the northern portion of the corridor, where most of the significant
areas of vacant land are found, the alignment would be primarily within the 1H-45
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right-of-way. Market pressures could skew development away from a pedestrian-
friendly transit orientation, toward highway-oriented commercial activities. Real
estate professionals familiar with the northern section of the corridor indicated
that most of the vacant land in the area is already committed for development,
although perhaps not in the short term.

In general, the Blue Line would offer some large-scale TOD opportunities, but
there also could be significant challenges involved in generating market interest
in such development concepts.

Red Line

The Red Line has some characteristics that would support large-scale TOD,
similar to the Blue Line, including strong demographic projections and abundant
vacant land. However, the market image and development activity in the vicinity
of this alignment has historically been much weaker. Scattered industrial projects
would also discourage new single-family residential development in many
locations.

The Red Line has an absence of coverage by special districts in many areas,
presenting a challenge to the provision of even basic infrastructure. The
presence of heavily used freight rail road tracks would present challenges to
achieving the level of pedestrian and vehicular movement that is key to TOD, and
the associated noise impacts could present another deterrent to residential
development.

From the interviews with local real estate/development experts, it became
apparent that both access and general opportunities for large-scale TOD would
be improved along the Red Line if the alignment made its western swing over to
IH-45 via the Hardy Toll Road instead of in the Oak Ridge North area.

In summary, despite the presence of large vacant tracts and strong demographic
growth forecasts in the general area, the Red Line offers opportunities for large-
scale TOD that are more challenging in many ways than along the Blue Line
because of both basic infrastructure issues and market perceptions.

Green Line

The potential for large-scale TOD along the Green Line would rest mostly with a
few possible large redevelopment sites, including the existing trucking facility at
Irvington and Patton. A positive characteristic of the Green Line is that it would
cross or be proximate to IH-45 at several locations, including Northline Mall. The
Green Line also supports potential opportunities for large-scale TOD in the
Greenspoint area. These situations create possibilities for large-scale TOD with
non-conflicting access from both highways and transit, a highly attractive
combination. Like both the Blue Line and Red Line, while there are some
opportunities for large-scale TOD, these opportunities would be tempered by the
level of acceptance by the development community of the TOD concept in these
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largely suburban areas, at the time of redevelopment. Overall, however, the
potential for large scale TOD along the Green Line would be limited due to a
general lack of large tract opportunities, since the Green Line does not extent
into the northern portion of the corridor.

e Do Nothing
Existing HOV and Park & Ride service has proven unable to generate large-scale

TOD projects in non-downtown locations. Without additional advanced high-
capacity transit investment, there would be limited potential for large-scale TOD
projects in the North-Hardy Corridor, short of a dramatic change in market
perceptions of these existing transit services and facilities.

Support for Neighborhood Revitalization

In comparison to evaluation criteria for activity centers and large-scale TOD, transit
service does not need the same emphasis on speed in order to promote significant
impacts on neighborhood revitalization. Transit service improvements, over the existing
service provided by local bus, and more aesthetically attractive transit infrastructure,
could assist in generating neighborhood-level economic development. This could be
felt particularly in neighborhoods that are within the urban core, or close to major activity
centers where many residents may use transit to make work, errand, or leisure trips that
are significantly shorter in length than those typically made by suburban commuters.
Neighborhood revitalization associated with transit works best in a “pedestrian-scaled”
environment, where streets and traffic, as well as buildings, are conducive to walkability.

A reasonable initial indicator for evaluating neighborhood revitalization is to examine the
length that each alignment travels along major thoroughfares, as opposed to freeways,
tollways, or railroads. Thoroughfares are more likely to be central to an existing
residential area and associated neighborhood businesses, with greater possibilities for
safe and convenient pedestrian movement. Exhibit 5.30 provides a summary of the
type of right-of-way environment that each alignment is proposed to follow:

Exhibit 5.30: Right-of-Way Environments

Length in Miles
Blue Line Red Line  Green Line

Major Thoroughfares 8.6 9.0 14.5
Highway/Railroad 25.8 27.4 3.4
Other 6.0 5.8 6.1
Total 40.4 42.2 24.0

Source: Knudson & Associates.
As shown in the above table, the Green Line would have more of its alignment located

along major thoroughfares, so it could be more conducive to neighborhood revitalization
than the other two alignments. The existing neighborhoods that would be served by any
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of the alignments are located primarily in the south section of the corridor, so the
evaluation of the potential for neighborhood revitalization focused on this area.

A consideration that affects all three alignments is the potentially negative impact that
the proposed number of stations would have for neighborhood revitalization, especially
between Crosstimbers and Downtown Houston. The density of development may not
be sufficient to support significant economic development impacts at every proposed
station. Further, having too many stations could dilute the revitalization opportunities.
With fewer stations, the potential impacts could be more concentrated and effectively
generate higher quality neighborhood revitalization.

Based on experiences in other cities, the economic stimulus provided by new stations
could result in increased real estate prices for properties that are in close proximity to
the stations (i.e., within a ¥s-mile radius). These new station areas could provide an
opportunity for public agencies, such as the City of Houston and its Housing and
Community Development Department, other nonprofit housing corporations, and civic
groups to work together to develop policies and programs to ensure that a range of
inclusive housing options continues to be available within existing neighborhoods.

e Blue Line

North of Northline Mall, the Blue Line is poorly suited to neighborhood-level
development by virtue of its freeway orientation. There would be challenges
associated with auto-dominated uses that are typical of freeway frontage, as well
as station locations that would be peripheral to existing neighborhoods instead of
integral to them. Inside the IH-610 Loop, the Blue Line serves the Woodland
Heights neighborhood which has some revitalization momentum, but also has
historic preservation and community resistance issues that could act to
discourage significant redevelopment or land use densification.

e RedLine
The majority of the Red Line’s length would be along a highway or freight railroad
right-of-way. Therefore, similar to the Blue Line, it would not be well suited to
serving existing residential neighborhoods. However, the extent that the Red
Line travels through highway/rail environments is slightly shorter than that of the
Blue Line and it has a longer stretch along major thoroughfares.

In its southern section of the corridor along Irvington, the Red Line would serve
existing neighborhoods well. The portions of Irvington north of the IH-610 Loop
might be receptive to transit-based revitalization. However, the Lindale Park
area, which has deed restrictions that include many of the private properties
along Irvington, could be more limited in its potential for neighborhood
revitalization.

e Green Line

Of the three alignments, the Green Line would have the longest total stretch
along major thoroughfares in existing residential and neighborhood commercial
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areas.  Therefore, it would offer the greatest potential for supporting
neighborhood revitalization, as long as some form of transit-related revitalization
is part of community plans and expectations.

One example would be the Near Northside area, where the alignment would
travel along properties not subject to deed restrictions and through
neighborhoods that are seeking transit-based revitalization as indicated by the
Northside Village Economic Revitalization Plan. The portion of Airline Drive that
is within the Greenspoint District also has improvement plans that would tie into
the potential for neighborhood revitalization provided by the Green Line.

e Do Nothing
Existing bus service has possibly led to minor levels of revitalization in some

Houston neighborhoods. Continued improvements in basic bus service might
continue these effects, but without new permanent advanced high capacity transit
infrastructure that would provide a significant increase in the quality of service
and the visibility of the role of transit within a community, it is unlikely that there
will be much noticeable impact in terms of neighborhood-level economic
development.

5.6.3 Summary of Economic Development Potential

Exhibits 5.31, 5.32, and 5.33 present a summary of the evaluation of each alignment
with respect to the economic development criteria discussed in the previous section —
connection of activity centers, potential for large-scale TOD and support neighborhood
revitalization.

Exhibit 5.31: Economic Development Potential — South of Beltway 8

Criteria Blue Line Red Line  Green Line Do-Nothing
Connect Activity Centers C C B C
Potential for Large-Scale TOD C D C F

Support Neighborhood
Revitalization

Overall Economic Development
Potential (South Section)

Exhibit 5.32: Economic Development Potential — North of Beltway 8
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Criteria Blue Line Red Line Green Line Do-Nothing
Connect Activity Centers C C
Potential for Large-Scale TOD C F
Support Neighborhood
T F F — E
Revitalization
Overall Economic Development C D+ D-

Potential (North Section)
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Exhibit 5.33: Economic Development Potential — Total Corridor

Blue Line Red Line Green Line Do-Nothing

Overall Grade C C- B D

Generally, each of the proposed alignments offers at least some improvement over a
“do nothing” scenario. The Green Line shows the greatest overall potential for
economic development in the south section. In the north section, the Blue Line shows a
greater potential for economic development than the Red Line.
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6.0: Cost Estimates

6.1: Capital Costs
6.1.1: Methodology

Capital cost estimates for each alignment alternative were developed using a
standardized spreadsheet developed by METRO's General Planning Consultant. The
capital cost estimates are based on METRO experience and supplemented with
national cost data when applicable. Capital cost estimating Master Spreadsheets were
developed for the following transit technologies:

Light Rail Transit (LRT),
Commuter Rail (CR),

Bus Rapid Transit (BRT), and
High Occupancy Vehicle (HOV)

Each Master Spreadsheet defines the elements to be estimated and specifies the unit
cost for each element. Quantities were then estimated for each element to develop the
cost estimate for each of the North-Hardy Corridor short listed alternatives. In early
stages of study, quantities are more grossly defined, reflecting the level of definition of
the alignments. The Master Spreadsheets at this conceptual stage provide an order of
magnitude comparison of costs and include project contingency, management,
overhead, and right-of-way costs.

In subsequent phases, as greater engineering definition becomes available and the
alignments are more specifically defined, the Master Spreadsheets can be used to
provide refined capital costs. Unit costs remain constant to ensure consistency. For
buses and light rail vehicles, adjustments to life cycle costs are based on current FTA
guidance and METRO operating experience. Quantity estimates would be refined and
cost estimates would be developed using 2003 constant dollars.

6.1.2: Results

Based on the Capital Cost Methodology, above, unit costs provided by the General
Planning Consultant were applied to the estimated quantities for each cost category.
Capital costs for each of the three North-Hardy Corridor Alternative alignments were
calculated. For each alignment, a LRT and a BRT overall capital cost was estimated as
well as the cost per route mile. All capital cost estimates in this report are in 2002
dollars. The cost estimates are based on the system planned for the year 2025.

In order to provide consistency over several Study Corridors, the General Planning
Consultant furnished a Master Spreadsheet to all Corridor Consultants. As indicated in
Section 6.1.1, the Master Spreadsheet provided each Corridor Consultant with a
working template, from which to calculate capital costs for various alignments and
technologies under consideration.
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For the North-Hardy Corridor, the short-list of Alternatives consists of LRT and BRT
alignments. Exhibits 6.1 and 6.2 present cost estimates for the North-Hardy Corridor
Blue, Red, and Green Alternatives for LRT and BRT, respectively.

Exhibit 6.1: Summary of Cost Estimates for LRT Alternatives

Blue Alternative

Red Alternative

Green Alternative

Cost Category Total Cost Total Cost Total Cost
Dollars Dollars Dollars
Vehicles $ 106,260,000 $ 64,400,000 $ 67,620,000
Stations $ 86,002,800 $ 47,704,800 $ 58,016,400
Guideway/Roadway $1,364,261,946 $1,227,921,048 $ 946,050,025
';";éﬂltt?é‘snce/ Inspection | ¢ 44460,000| $ 26,676,000 $ 28,454,400
Transit Centers $ 8,424,000 $ 5,616,000 $ 5,616,000
Park-and-Ride Lots $ 57,720,000 $ 53,040,000 $ 24,960,000
Road Reconstruction $ 216,881,364 $ 128,027,545 $ 174,855,909
Right-of-Way $ 62,381,330 $ 94,820,660 $ 34,718,266
Project Contingency $ 194,639,144 $ 164,820,605 $ 134,029,100

Total Cost (2002
Dollars)

$2,141,030,583

$1,813,026,659

$1,474,320,100

Total Length in Miles

40.3

42.6

24.0

Cost per Mile (2002
dollars)

$

53,085,896

$

42,569,342

$

61,439,701

Exhibit 6.2: Summary of Cost Estimates for BRT Alternatives

Blue Alternative

Red Alternative

Green Alternative

Cost Category Total Cost Total Cost Total Cost

Dollars Dollars Dollars
Vehicles $ 96,140,000 $ 58,190,000 $ 51,865,000
Stations $ 110,869,200 $ 57,876,000 $ 74,209,200
Guideway/Roadway $ 869,523,395 $ 720,418,935 $ 623,657,497
E";;ﬂfg:”ce/ Inspection | ¢ 37346400 | $ 22,604,400 $ 20,311,200
Transit Centers $ 8,424,000 $ 5,616,000 $ 5,616,000
Park-and-Ride Lots $ 57,720,000 $ 37,440,000 $ 24,960,000
Road Reconstruction $ 216,881,364 $ 128,027,545 $ 174,855,909
Right-of-Way $ 63,401,426 $ 95,476,436 $ 34,572,538
Project Contingency $ 146,030,578 $ 112,564,932 $ 101,004,734

Total Cost (2002
Dollars)

$1,606,336,363

$1,238,214,248

$1,111,052,079

Total Length in Miles

40.3

42.6

24.0

Cost per Mile (2002
dollars)

$

39,828,392

$

29,072,913

$

46,301,144
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As can be seen, the Master Spreadsheet divides overall capital costs for LRT and BRT
into the following top-tier cost categories: vehicles, stations, guideway/roadway,
maintenance/inspection facilities, transit centers, park & ride facilities, road
reconstruction, right-of-way acquisition, and overall project contingency. Each top-tier
cost category is, in turn, broken down into lower-tier cost drivers. It is first necessary to
determine the quantities of each applicable cost driver prior to applying the associated
unit cost. For example, the top-tier category, Stations, is divided into lower-tier cost
drivers: At-grade, Elevated, Underground, and Add-On Costs. Therefore, for any
particular alignment and technology, it is first necessary to determine the quantities of
each type of station. (For North-Hardy Alternatives, Underground Stations are not
applicable.) The various quantities are then inserted into the Master Spreadsheet,
which automatically calculates the cost of each type of station as well as the associated
add-on costs (which are principally soft costs relating to design, engineering, and other
ancillary costs). Thus, the primary exercise of each Corridor Consultant is to compute
the site and system specific quantities for each alignment and technology. Once this is
done, the quantities are inserted into the Master Spreadsheet, which automatically
calculates the total cost after applying an overall project contingency of 10%. The
Master Spreadsheet also calculates the capital cost per route mile for each alternative
alignment.

The estimated quantities for each of the three North-Hardy Alternatives for LRT and
BRT technologies are presented in Exhibits 6.3 and 6.4 respectively.

Quantities of civil elements, such as number and type of stations, parking facilities,
maintenance facilities, transit centers, guideway miles, road reconstruction, and right-of-
way requirements are taken directly from the CAD drawings that were prepared for the
Blue, Red and Green Alternatives. Notes on the spreadsheets for each alignment and
technology explain the assumptions used in determining the estimated quantities.

It should be noted that the cost estimates at this conceptual level of development
provide very preliminary estimates of the capital costs. Further, considerable refinement
would be required once a particular alignment is selected as the Locally Preferred
Investment Strategy, especially as it relates to the mix of aerial versus at-grade
construction, and overall project length. Nonetheless, the cost estimates serve as a
useful tool for comparing various Alternatives and alignments at this stage of
investigation.



Exhibit 6.3: Summary of Quantities for LRT Alternatives

Light Rail Input Quantities

Cost Category Unit Cost Unit Quantity Blue Alternative Red Alternative Green Alternative
Input Output Cost Input Output Cost Input Output Cost
Quantity Quantity Quantity

Vehicles Vehicle $ 106,260,000 $ 64,400,000 $ 67,620,000
Vehicles | $ 2,800,000 Vehicle 33 | $ 92,400,000 20 $ 56,000,000 21 $ 58,800,000
Add-On Costs 15% Percentage $ 13,860,000 $ 8,400,000 $ 8,820,000
Stations Station $ 86,002,800 $ 47,704,800 $ 58,016,400
At-Grade | $ 790,000 Station 91 % 7,110,000 17 $ 13,430,000 8 $ 6,320,000
Elevated | $ 3,430,000 Station 14 | $ 48,020,000 5 $ 17,150,000 9 $ 30,870,000

Underground | $15,760,000 Station 0 0 0
Add-On Cost 56% Percentage $ 30,872,800 $ 17,124,800 $ 20,826,400
Guideway/Roadway Mile $1,364,261,946 $1,227,921,048 $ 946,050,025

In-Street (single track) | $10,500,000 Mile 0 0 0
In-Street (double track) | $17,250,000 Mile 495 | $ 85,358,097 9.29 $ 160,173,438 5.58 $ 96,302,699
Exclusive Surface | $11,990,000 Mile 17.27 | $ 207,100,000 22.01 $ 263,870,833 4.05 $ 48,595,833
Elevated | $32,140,000 Mile 18.11 | $ 582,068,792 11.30 $ 363,084,606 14.36 $ 461,543,792

Underground | $45,370,000 Mile 0 0 0
Add-On Cost 56% Percentage $ 489,735,057 $ 440,792,171 $ 339,607,701
Maintenance/Inspection Facilities Vehicle $ 44,460,000 $ 26,676,000 $ 28,454,400
Maintenance/Inspection Facilites | $ 570,000 Vehicle 50 | $ 28,500,000 30 $ 17,100,000 32 $ 18,240,000
Add-On Cost 56% Percentage $ 15,960,000 $ 9,576,000 $ 10,214,400
Transit Centers Center $ 8,424,000 $ 5,616,000 $ 5,616,000
Transit Centers | $ 450,000 Bus Bay 12 | $ 5,400,000 8 $ 3,600,000 8 $ 3,600,000

Associated Surface Parking | $ 2,000 Space 0 0 0
Add-On Cost 56% Percentage $ 3,024,000 $ 2,016,000 $ 2,016,000
Park-and-Ride Lots Space $ 57,720,000 $ 53,040,000 $ 24,960,000
Surface | $ 4,000 Space 5,500 | $ 22,000,000 3,500 $ 14,000,000 1,500 $ 6,000,000
Structure | $ 10,000 Space 1,500 | $ 15,000,000 2,000 $ 20,000,000 1,000 $ 10,000,000
Add-On Cost 56% Percentage $ 20,720,000 $ 19,040,000 $ 8,960,000
Road Reconstruction Lane-Mile $ 216,881,364 $ 128,027,545 $ 174,855,909
Road Reconstruction | $ 2,540,000 Lane-Mile 54.7 | $ 139,026,515 32.3 $ 82,068,939 44.1 $ 112,087,121
Add-On Cost 56% Percentage $ 77,854,848 $ 45,958,606 $ 62,768,788
Right-of-Way Square Foot $ 62,381,330 $ 94,820,660 $ 34,718,266
Right-of-Way | $ 11 Square Foot 5,671,030 | $ 62,381,330 8,620,060 $ 94,820,660 3,156,206 $ 34,718,266
Project Contingency 10% Percentage $ 194,639,114 $ 164,820,605 $ 134,029,100
Total Cost (2002 Dollars) $2,141,030,583 $1,813,026,659 $1,474,320,100
Total Length in Miles 40.3 42.6 24.0
Cost per Mile (Constant Dollars) $ 53,085,896 $ 42,569,342 $ 61,439,701
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Exhibit 6.4: Summary of Quantities for BRT Alternatives

Light Rail Input Quantities

Cost Category Unit Cost Unit Quantity Blue Alternative Red Alternative Green Alternative
Input Output Cost Input Output Cost Input Output Cost
Quantity Quantity Quantity

Vehicles Vehicle $ 96,140,000 $ 58,190,000 $ 51,865,000
Vehicles | $ 1,100,000 Vehicle 76 | $ 83,600,000 46 $ 50,600,000 41 $ 45,100,000
Add-On Costs 15% Percentage $ 12,540,000 $ 7,590,000 $ 6,765,000
Stations Station $ 110,869,200 $ 57,876,000 $ 74,209,200
At-Grade | $ 850,000 Station 91 % 7,650,000 17 $ 14,450,000 8 $ 6,800,000
Elevated | $ 4,530,000 Station 14 | $ 63,420,000 5 $ 22,650,000 9 $ 40,770,000

Underground | $17,660,000 Station 0 0 0
Add-On Cost 56% Percentage $ 39,799,200 $ 20,776,000 $ 26,639,200
Guideway/Roadway Mile $ 869,523,395 $ 720,418,935 $ 623,657,497

In-Street (single track) | $ 7,990,000 Mile 0 0 0
In-Street (double track) | $ 5,750,000 Mile 495 | $ 39,536,881 9.29 $ 74,190,479 5.58 $ 44,606,294
Exclusive Surface | $23,110,000 Mile 17.27 | $ 99,318,182 22.01 $ 126,543,561 4.05 $ 23,304,924
Elevated | $32,140,000 Mile 18.11 | $ 418,531,729 11.30 $ 261,072,970 14.36 $ 331,869,229

Underground | $53,440,000 Mile 0 0 0
Add-On Cost 56% Percentage $ 312,136,603 $ 258,611,925 $ 223,877,050
Maintenance/Inspection Facilities Vehicle $ 37,346,400 $ 22,604,400 $ 20,311,200
Maintenance/Inspection Facilites | $ 210,000 Vehicle 114 | $ 23,940,000 69 $ 14,490,000 62 $ 13,020,000
Add-On Cost 56% Percentage $ 13,406,400 $ 8,114,400 $ 7,291,200
Transit Centers Center $ 8,424,000 $ 5,616,000 $ 5,616,000
Transit Centers | $ 450,000 Bus Bay 12 | $ 5,400,000 8 $ 3,600,000 8 $ 3,600,000

Associated Surface Parking | $ 2,000 Space 0 0 0
Add-On Cost 56% Percentage $ 3,024,000 $ 2,016,000 $ 2,016,000
Park-and-Ride Lots Space $ 57,720,000 $ 37,440,000 $ 24,960,000
Surface | $ 4,000 Space 5,500 | $ 22,000,000 3,500 $ 14,000,000 1,500 $ 6,000,000
Structure | $ 10,000 Space 1,500 | $ 15,000,000 2,000 $ 10,000,000 1,000 $ 10,000,000
Add-On Cost 56% Percentage $ 20,720,000 $ 13,440,000 $ 8,960,000
Road Reconstruction Lane-Mile $ 216,881,364 $ 128,027,545 $ 174,855,909
Road Reconstruction | $ 2,540,000 Lane-Mile 54.7 | $ 139,026,515 32.3 $ 82,068,939 44.1 $ 112,087,121
Add-On Cost 56% Percentage $ 77,854,848 $ 45,958,606 $ 62,768,788
Right-of-Way Square Foot $ 63,401,426 $ 95,476,436 $ 34,572,538
Right-of-Way | $ 11 Square Foot 5,763,766 | $ 63,401,426 8,679,676 $ 95,476,436 3,142,958 $ 34,572,538
Project Contingency 10% Percentage $ 146,030,578 $ 112,564,932 $ 101,004,734
Total Cost (2002 Dollars) $1,606,336,363 $1,238,214,248 $1,111,052,079
Total Length in Miles 40.3 42.6 24.0
Cost per Mile (Constant Dollars) $ 39,828,392 $ 29,072,913 $ 46,301,144
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6.2: Corridor Operating and Maintenance (O&M)
6.2.1: Project Approach and Cost Estimating Methodology

The development of METRO Solutions was achieved through a phased approach. This
document explains the development of appropriate operating and maintenance (O&M)
cost estimates for each phase of the study. The methodologies and associated results
for each phase are presented below.

Phase one — corridor level sketch planning

In Phase One, various high capacity transit alignments and modal technologies were
formulated and evaluated along ten corridors within the METRO service area. The
purpose of the Phase One evaluation was to screen high capacity transit alternatives
using criteria that could differentiate among alternatives at a gross level of comparison.
A differential assessment of O&M costs was not conducted as part of the Phase One
evaluation because the major characteristics of the initial list of alternatives, such as
route alignments and transit operating plans, were similar and would not, at this gross
level, identify major cost trade-offs among the alternatives within each corridor. Other
criteria, such as access to population and employment, connectivity to the regional
system, and improved travel time or quality of travel were used to screen the
alternatives.

Phase two — corridor refinement

In Phase Two, indicators of capital and O&M costs were developed to narrow the range
of alignment and technology alternatives carried forward into system planning. During
this phase, ridership forecasts were generated from a sketch planning tool that was not
designed to provide alternative-specific vehicle hours and vehicle miles, which are
equilibrated to ridership; thus, detailed O&M cost estimates were not calculated.
Instead, O&M cost estimates were indexed on the estimated number of passengers as
proposed for the CBD to Reliant Park light rail line.

A cost index was developed for each high capacity transit technology under
consideration: light rail transit (LRT) and bus rapid transit (BRT). The four operating
scenarios were:

Exclusive one-car LRT operation (LRT-1);

Mixed operation using a balance of one and two-car trains (LRT-1.5);
Exclusive two-car LRT operation (LRT-2); and

BRT operation.

Since the CBD to Reliant Park light rail line was designed for initial operation with one-
car trains, the operating costs of LRT-1 simply used the cost estimates provided in
METRO’s METRORAail Operations and Maintenance Plan report for the CBD to Reliant
Park light rail line. This report provides an estimation of vehicle hours of service and

6-6



operator costs based on a specific plan of operation. Some cost adjustments were
made to reflect system extension operations versus system start-up operation. The
cost of LRT-1.5 was computed by reducing vehicle hours of service and operator cost to
75 percent of LRT-1. The cost of LRT-2 was computed by reducing vehicle hours of
service and operator costs to 50 percent of LRT-1. BRT costs were developed as a
hybrid of METRO-operated Park & Ride bus service and LRT costs, assuming each
BRT vehicle could carry 45 percent of the capacity of one light rail car.

The annual O&M costs to carry the same number of passengers as was proposed for
the METRORAail CBD to Reliant Park light rail line were estimated for each scenario.
These calculations were based on the budgeted light rail operations and maintenance
costs for FY2005 (revised as of first quarter of 2003). Each scenario retained the level
of service required to carry the same number of passengers, but differed according to
the number of trains (or buses) required to accommodate that level of ridership, as
follows: LRT-1, $12,708,406; LRT-1.5, $11,875,868; LRT-2, $11,043,331; and BRT,
$10,673,852.

The O&M Cost Index was then calculated by dividing the Total Annual Cost of each
mode by the baseline case (LRT-1) to show the relative difference in O&M cost
estimates of the other modes, as follows: LRT-1, 1.0; LRT-1.5, .934; LRT-2, .869; and
BRT, .840. In the simplified case of providing service to carry the initial METRORail
ridership, BRT had a slightly lower annual cost and, thus, lower O&M Cost Index.

However, one of the advantages of a light rail system is the cost savings realized
through system expansion. As levels of ridership increase with the expansion of the
system, LRT has a lower O&M cost than BRT to carry the higher ridership. The more
limited carrying capacity of a BRT vehicle results in a faster growth rate for O&M costs
than realized in a LRT system. Eventually, BRT O&M costs exceed LRT O&M costs
when the system expands. This is due to the higher capacity of LRT vehicles as
compared to BRT buses. For example, in each LRT scenario noted above, 15 LRT
vehicles were assumed to provide the required level of service. Under the BRT
scenario, 34 vehicles would be required to provide the same level of service shown for
LRT. If capacity need doubled with expansion of the system, 30 LRT vehicles would be
required, compared to 67 BRT buses.

At the end of Phase Two, BRT was not carried forward into system planning. While
other factors established BRT as a non-viable option for this system, the reduced
capacity provided by BRT vehicles compared with light rail on a systemwide basis of
high ridership corridors and the strong community preference for LRT as the high
capacity mode of choice were noted in this element of the study.

Phase three — system refinement
In Phase Three, capital and O&M cost estimates were developed for four system plan

scenarios (No Build, Minimum Build, Mid-Range Build, and Maximum Build) and used
as evaluation criteria. In this phase, METRO’'s EMME/2-based Long Range regional
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travel demand model replaced the sketch planning tool to forecast ridership. O&M
costs were estimated systemwide using the cost factors shown in Exhibit 6.5, as well as

cost factors for bus service from METRO's bus cost allocation model.

Peak

vehicle,

revenue mile, and revenue hour outputs were also used from the travel demand model.
Each of the cost factors shown in Exhibit 6.6 are multiplied by the respective quantity of
revenue train hours, revenue car miles, peak vehicles, number of stations, and
guideway miles. The results are summed to produce the total annual cost.

Exhibit 6.5: Estimated Service Costs By Scenario
(shown in constant FY 2002 dollars)

METRO Rail LRT-1 LRT-1.5 LRT-2

Cost/Rev Train $69.40 $53.15 $54.36 $56.79
Hour
Cost/Rev Car Mile $6.23 $5.71 $5.71 $5.71
Cost/Peak $42,976 $18,222 $18,222 $18,222
Vehicle
Cost/Station $138,702 $109,455 $109,455 $109,455
Cost/Guideway $341,404 $292.265 $292.265 $292.265
Mile

Source: METRORail Operations and Maintenance Plan, Revision: 0, Date:

Calculations of LRT scenarios prepared by General Planning Consultant, March 2003.

11/07/01;

When the cost indicators and service inputs shown in Exhibit 6.5 were applied, the
following annual systemwide O&M cost estimates were generated.
systemwide costs include all fixed-route service but do not include costs for
METROLIft, special events, and other unmodeled services.

Annual

Exhibit 6.6: Estimated Annual Systemwide Operating & Maintenance Costs By
System Scenario and Service Type
(Fixed Route services only, shown in constant FY 2002 dollars)

Mode No Build Minimum Mid-Range Maximum
Build Build Build

Local Bus $207,089 $241,768 $241,764 $238,852

Express Bus $ 19,422 $46,904 $ 46,328 $ 45,055

Commuter $ 49,326 $71,212 $ 66,125 $ 22,381

Bus

Rail $ 10,736 $65,314 $125,883 $172,928
Total $286,572 $425,198 $480,100 $479,215

Notes: in thousands, constant FY2002 dollars
Source: Calculations based on LRT cost estimates documented in METRORail Operations and
Maintenance Plan, Revision: 0, Date: 11/07/01; Based on the budgeted light rail operations and

maintenance costs for FY2005 (revised as of first quarter of 2003).

The scenario-specific cost indicators and service inputs generated the following annual

LRT O&M costs for the North-Hardy Corridor.

The METRO travel demand model
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produces daily service inputs that were annualized by multiplying them by 300, a
generally accepted practice by the transit industry. The O&M costs were calculated
assuming all one-car trains or all two-car trains to provide a range of costs.

Exhibit 6.7: Estimated Annual LRT Operating & Maintenance Costs by Alignment

Two-Car Trains

Alignment One-Car Trains
Blue Line $15,761 $14,337
Red Line $11,885 $10,763
Green Line (at grade) $10,255 $9,027
Green Line (aerial) $9,734 $8,732

Note: in thousands, constant FY2002 dollars

Source: General Planning Consultant Calculations of March 2003
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7.0: Evaluation of Alternatives

7.1: Goals Attainment

The goals for the North-Hardy Planning Studies were derived from the 2022
Metropolitan Transportation Plan (MTP) and METRO 2025 Transit System Plan as
described in Section 1. The analysis of transit alternatives for the North-Hardy Corridor
specifically addressed the MTP goal for increasing the number of travel choices.
Another MTP goal that was at the forefront of the evaluation of alternatives is the
promotion of coordinated land use and transportation system development. Economic
development was one of eight evaluation criteria used to compare alternatives. Transit
supportive land use has been an important component of several commercial and
residential nodes along the North-Hardy Corridor. The transit technology alternatives
and the consideration of AHCT will contribute to an environmentally responsible
transportation system. Active and meaningful public and stakeholder involvement has
been the backbone of the planning methodology applied to the North-Hardy Planning
Studies.

Many of METRO 2025 goals for AHCT were incorporated into the evaluation criteria for
the North-Hardy Planning Studies. Access and connectivity to activity centers along the
Corridor was a primary goal as each alternative was developed. Alignments that took
advantage of existing high bus patronage were incorporated into the alternatives where
ever practical. Two of the three alignments (i.e., the Blue and Green Lines) received
very favorable demand potential indices. Only the Red Line performed less than
expected with respect to demand potential. The North-Hardy Planning Studies included
the analysis of potential highway improvements on IH-45 in addition to potential transit
options. IH-45 is a congested commute Corridor today and is expected to be congested
in the future. The Red Line attempted to take advantage of the existing Union Pacific
Railroad Corridor along the Hardy Toll Road. Unfortunately, this is an extremely busy
freight Corridor and Union Pacific was not receptive to possible track sharing or shared
use of their right-of-way. The North-Hardy Corridor has many existing transit
investments — Shepherd, Kuykendahl, Spring, Rayford/Sawdust, and Research Forest
Park-and-Rides, and the Greenspoint and Northline Transit Centers. Where practical,
each of these transit investments was included in the development of the alternatives.
Land use and transit supportive development are addressed in Section 5.0. Each of the
AHCT alternatives offers a travel time advantage over existing bus service in the
Corridor.

Early in the planning process, the community asked the consultant team to first
maximize the use of transit, including AHCT, in the Corridor and maximize the use of the
Hardy Toll Road before considering expansion of IH-45. This request was honored.
The transit alternatives and findings were completed first, and their results are being
factored into the examination of potential highway options.
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7.2: Summary of Potential Environmental Impacts
7.2.1: Environmental Factors Considered

A wide range of environmental factors was considered in the evaluation of the three
proposed LRT/BRT alignments. At this stage of the study, issues were assessed to
determine how the three alignments compare when environmental factors are taken into
account and which of the three alignments should be recommended for more detailed
analysis as the Locally Preferred Investment Strategy.

The environmental factors that were assessed range from urban elements, to natural
elements to cultural elements. Urban elements include consideration of such issues as
the land use impacts, property acquisition and right-of-way impacts, visual and aesthetic
impacts (including urban forestry), noise, vibration and air quality impacts, safety and
security, energy, impacts on existing communities, potential economic development
impacts, and environmental justice considerations. The natural environmental elements
that were considered include wetlands, water quality and quantity, subsidence,
floodplains, and threatened and endangered species. The cultural elements include
historic, archeological and park resources.

A summary of the findings is provided below. The analysis of economic development
potential, while part of the environmental analysis, is provided in Section 5.

7.2.2: Summary of Assessment of Impact

There is not a great deal to distinguish the three transit alignments in terms of potential
environmental impacts in general. While each proposed alignment would have certain
issues that would need to be taken into account, each proposed alignment has a
different set of issues. However, none of the proposed alignments would have such a
significant potential impact on environmental considerations as to constitute a fatal flaw.

Exhibit 7.1 provides a summary of the potential impacts from the environmental analysis
and a grading of the findings for each transit alignment.
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Exhibit 7.1: Summary of Potential Environmental Impacts by Alignments

Blue Line Red Line Green Line
Urban Elements
Land Use Medium Medium Medium
Air Quality Low Low Low
Noise & Vibration Medium Medium Medium
Energy Low Low Low
Safety & Security Low Low Low
Visual & Aesthetics Low Medium Medium
Communities Medium Medium Medium
Economic Development Medium Medium Medium
Environmental Justice Low Low Low
Natural Environment
Wetlands Medium Low Medium
\Ij\llg?grfolﬁlrgsesnd Medium Medium Medium
e oy &
Water Quality Low Low Low
gg;ec?éined & Endangered Low Low Low
Environmental Site
Assessment Low Low Low
Cultural Resources
Historical Medium Medium Medium
Archeological Low Low Low
Parks Low Low Low
Construction Impact Medium Medium Medium
Total Grade B B B

7.3: Summary of Potential Transportation Impacts
7.3.1: Transit Impacts

The METRO Service Estimator was run for each of the North-Hardy Corridor
alignments. Exhibit 7.2 outlines the results from those runs. Not all of the alignments
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have all of the segments shown below. For instance the Blue Line does not serve the
Irvington/Cavalcade station. Likewise the Red Line does not serve Northline Mall. In all
cases the Service Estimator ranks the Green Line with the highest Demand Potential
Index (DPI). It should be noted that the Green Line segment that reaches to SH 242
includes the demand potential for express bus service on the proposed two-way HOV
facility. If the HOV demand potential were removed from the segment from U of H to SH
242, the Blue and Green Lines would perform about the same with a DPI of 85. As
such the Blue Line is considered a close second with respect to demand potential. The
Red Line performed poorly when compared to the other two alignments. This is in part
due to the lack of concentrations of population and employment in proximity to the
Hardy alignment.

Exhibit 7.2: Demand Potential Index by Alignment

Segment Blue Line Red Line Green Line
U of H to Irvington/Cavalcade | -- 60 100
U of H to Northline Mall 70 -- 100
U of H to Greenspoint 76 38 100
U of H to IAH 78 25 100
U of H to SH 242 85 49 100

7.3.2: Roadway Impacts
Highway Travel Demand Results

[Highway improvements elements will be considered in 2004. Therefore, this section
will be included in North-Hardy Highway Alternatives Analysis Report.]

Arterial Level of Service

Traffic software, SYNCHRO, was used to analyze the level of service (LOS) of the
critical intersections during AM and PM peak hours for Existing, 2025 No-build and 2025
LRT/BRT conditions. Average delays per vehicle and LOS at the critical intersections
during peak hours for all three conditions were determined. Because there is no
change in the capacity of intersections, there is no impact on the level of service for
2025 LRT/BRT operation versus the 2025 No-Build conditions.

The analysis of individual intersections may not reflect exact arterial conditions; but, it
does identify any potential capacity problems. Due to the decision to maintain existing
lane configuration and operational capacity at the critical intersections, the impact of
2025 LRT/BRT operation at the critical intersections is considered to be minimal.

As the planning studies progress, it is recommended that detailed Corridor analysis be
conducted before selecting a final alternative. It is also recommended that the traffic
signals along the Corridor that are impacted by the AHCT option be upgraded with new
hardware, communications and optimized timings.



7.4. Potential Economic Impacts

Exhibits 7.3, 7.4, and 7.5 present a summary of the evaluation of each alignment with
respect to the economic development criteria discussed in the previous section —
connection of activity centers, potential for large-scale TOD and support neighborhood
revitalization.

Exhibit 7.3: Economic Development Potential — South of Beltway 8

Criteria B.Iue Red Grleen Do_—
I Line Line Line Nothing
Connect Activity Centers C C B C
Potential for Large-Scale TOD C D C F
Support Neighborhood Revitalization C B A D
Overall Economic Development c C B D

Potential (South Section)

Exhibit 7.4: Economic Development Potential — North of Beltway 8

Criteria Blue Red Green Do-
A Line Line Line Nothing
Connect Activity Centers B C C
Potential for Large-Scale TOD B C F
Support Neighborhood Revitalization F F F
Overall Economic Development C D+ D-

Potential (North Section)

Exhibit 7.5: Economic Development Potential — Total Corridor

Blue Red Green Do-
Line Line Line Nothing
Overall Grade C C- B D

Generally, each of the proposed alignments offers at least some improvement over a
“do nothing” scenario. The Green Line shows the greatest overall potential for
economic development in the south section. In the north section, the Blue Line shows a
greater potential for economic development than the Red Line.



7.5: Community and Political Positions

The North-Hardy Planning Studies were conducted with extensive community outreach
and consensus-building. (See Section 10.0 for specifics.) Throughout the conduct of
these studies there were 14 formal stakeholder meetings, 9 public meetings, and 62
small group or one-on-one meetings. These contacts with elected officials and
interested citizens have allowed the Carter & Burgess team to hear first hand the
community’s desires and concerns. This input has been woven into the technical
findings to produce outcomes that are both technically sound and well supported by the
community and their elected officials.

7.5.1: Community and Political Positions on Transit Findings

The transit finings presented below represent a well supported, consensus solution for
transit improvements in the North-Hardy Corridor. The final set of public meetings on
the transit findings provided definitive feedback from the community that the analysis of
the alternatives was credible. At the public meetings the community expressed a
significant preference for LRT over BRT.

7.5.2: Community and Political Positions on Highway Findings North of Buffalo
Bayou

[Highway improvements elements will be considered in 2004. Therefore, this section
will be included in North-Hardy Highway Alternatives Analysis Report.]

7.5.3: Community and Political Positions on Highway Findings South of Buffalo
Bayou

[Highway improvements elements will be considered in 2004. Therefore, this section
will be included in North-Hardy Highway Alternatives Analysis Report.]

7.6: Study Findings
7.6.1: Transit Findings

The transit short list of alternatives consisted of three alignments (Blue, Red, and
Green) and two technologies (LRT, BRT). These have been described in detail earlier
in this report. Each of the alternatives was evaluated using the criteria established at
the beginning of the Alternatives Analysis. The evaluation criteria included:

Mobility Improvements/Demand Potential
Capital Cost

Regional Connectivity

Ease of Implementation

Economic Development Potential
Community Impacts

Environmental Impacts

Community Support
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Early in the public involvement process, an attempt was made to use very technical
interpretations of these evaluation criteria. The detailed matrix used to evaluate and
screen the long list of alternatives proved to be confusing and difficult for the public to
understand. Although the matrix did allow a short list of alternatives to be formulated, a
modified approach to evaluating the short list was employed. Because most people
understand the concept of a report card, the evaluation criteria were “translated” into an
elementary school report card format as shown below:

Helps Others (Mobility Improvements/Demand Potential)

Uses Time and Materials Wisely (Capital Cost)

Plays Well with Others (Regional Connectivity)

Finishes Work Promptly and Without Difficulty (Ease of Implementation)
Grows Big and Strong (Economic Development Potential)

Show Consideration for Others (Community Impacts)

Respects Property of Others (Environmental Impacts)

Listens Attentively and Waits Turn to Speak (Community Support)

Exhibit 7.6 shows the report card used to review the North-Hardy transit findings with
the public.
Exhibit 7.6: Report Card Graphic

The characteristics of each of the alternatives were developed for the area within the
METRO service area and the portion of the alignments that are outside the service area.
Exhibits 7.7 to 7.9 provide these characteristics. Total length, number of stations, length
of aerial stations, estimated right-of-way, capital cost, estimated average speed, and
demand potential were developed for each of the alternatives. The Blue and Red
alignments are similar in length and number of stations. The Blue and Green
alignments contain the most aerial sections, which contributes to their overall capital
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cost per mile. The Red alignment would require the most acquisition of right-of-way.
Overall, the Blue LRT alternative would be the most expensive to build and the Green
BRT would be the least expensive. Estimated operating speeds are about the same for
all of the alignments. The Blue and Green alignments are expected to produce the
highest ridership. The Red alignment is expected to produce about one half of the
demand generated by either the Blue or the Green. If the demand potential for the
express bus service using the two-way HOV facility is added to the demand potential for
the Green LRT/BRT, the Green alignment would be expected to produce the highest
ridership.

Exhibit 7.7: Facility Characteristics within METRO Service Area

Characteristics Blue Red Green
LRT/BRT LRT/BRT LRT/BRT
[HOV]
Length 30.2 miles 32.3 miles 24.0 miles
[20.5 miles]
Number of Stations 22 21 21
Length of Aerial Sections 16.15 miles 8.60 miles 14.36 miles
Estimated Right-of-way 115/117 147/148 72172
Requirements (acres) [TBD]
Capital Cost (in millions) $1,704/$1,302 $1,390/$948 $1,474/$1,111
[TBD]

Exhibit 7.8: Facility Characteristics Outside METRO Service Area

Characteristics Blue Red Green
LRT/BRT LRT/BRT LRT/BRT
[HOV]
Length 10.1 miles 10.3 miles --
Number of Stations 3 3 --
Length of Aerial Sections 1.96 miles 2.70 miles --
Estimated Right-of-way 15/15 51/51 --
Requirements (acres)
Capital Cost (in millions) $437/$304 $423/$290 --
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Exhibit 7.9: Total Facility Characteristics

Characteristics Blue Red Green
LRT/BRT LRT/BRT LRT/BRT
[HOV]
Length 40.3 miles 42.6 miles 24.0 miles
[20.5 miles]
Number of Stations 25 24 21
Length of Aerial Sections 18.11 miles 11.30 miles 14.36 miles
Estimated Right-of-way 130/132 198/199 72/72
Requirements (acres) [TBD]
Capital Cost (in millions) $2,141/$1,606 $1,813/$1,238 $1,474/$1,111
[TBD]
Estimated Average 31 mph 33 mph 25 mph
Speed [34 mph]
Demand Potential Index 85 49 85
[100]*

*With two-way HOV facility.

One of the major factors that influenced public perception of each alignment was the
estimated travel times for each of the alignments. Exhibit 7.10 illustrates the relative
expected travel times.

Exhibit 7.10: Estimated Travel Times in Minutes

CBD Near Greenspoint FM 1960 The IAH
Northside Woodlands
CBD Blue — 11 Blue - 35 Blue - 44 Blue - 58 Blue - 48
Red - 10 Red - 39 Red - 40 Red - 54 Red - 41
Green - 10 Green — 36 Green - 35e Green - 40e Green — 49
Near Blue - 11 Blue - 24 Blue - 34 Blue - 47 Blue - 37
Northside Red - 10 Red - 29 Red - 30 Red - 44 Red - 31
Green — 10 Green — 26 Green - 46e& | Green — X Green — 41
Greenspoint | Blue - 35 Blue - 24 Blue - 10 Blue - 24 Blue - 13
Red - 39 Red - 29 Red - 16* Red - 31* Red — 17*
Green — 36 Green - 26 Green - 18e& | Green — X Green — 13
FM 1960 Blue - 44 Blue - 34 Blue - 10 Blue - 14 Blue — 23"
Red - 40 Red - 30 Red - 16* Red - 14 Red - 14*
Green — 35* Green - 46e& | Green - 18e& Green — X Green — X
The Blue - 58 Blue - 47 Blue - 24 Blue - 14 Blue — 37/
Woodlands | Red - 54 Red - 44 Red — 31* Red - 14 Red — 33*
Green — 40* Green - X Green — X Green — X Green — X
IAH Blue - 48 Blue - 37 Blue - 13 Blue — 23* Blue — 37/
Red - 41 Red - 31 Red — 17* Red - 14* Red — 33*
Green — 49 Green - 41 Green - 13 Green — X Green - X

eVia the HOV lane

*Plus a transfer at Beltway 8

+Plus a transfer at Kuykendahl Park & Ride
"Plus a transfer at Greenspoint

Montgomery County stakeholders initial reaction to the Green Line was very negative.
They wanted LRT to be considered all the way to The Woodlands, and were not happy
with the proposed two-way HOV bus service.
travel times for LRT and for the point to point express bus service using the two-way

However, after seeing the estimated
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HOV facility, their opinion of the Green Line improved. Currently, express bus service
between The Woodlands and the CBD takes 40 minutes. With numerous stops on an
LRT/BRT line, the same trip would take almost an hour. Several trips would require a
transfer including:

e Blue Alignment — FM 1960 to IAH and The Woodlands to IAH
¢ Red Alignment — Greenspoint to IAH; The Woodlands to IAH; Greenspoint to FM
1960; Greenspoint to The Woodlands; and FM 1960 to IAH

Additional trips using the Green alignments would require the use of express bus
service on the HOV facility. These include FM 1960 to downtown and The Woodlands
to downtown. Other trips using a combination of express bus and LRT/BRT would
require a transfer at Kuykendahl Park & Ride — Near Northside to FM 1960 and
Greenspoint to FM 1960. Finally, some trip interchanges could not be made using the
Green Alternative — Near Northside to The Woodlands; Greenspoint to The Woodlands;
FM 1960 to The Woodlands; The Woodlands to IAH; and FM 1960 to IAH. These
inaccessible trips could be made possible with limited stop bus service on the HOV
facility. As operating plans are refined during the environmental process, these
opportunities will be explored.

Exhibit 7.11 presents the demand potential results. Additional discussion of the demand
potential may be found in Section 4.0.

Exhibit 7.11: Mobility Impacts Based on Alignment

Blue Red Green
LRT/BRT LRT/BRT LRT/BRT
[HOV]
Demand Potential 85 49 85
Index [100]
Average Travel See Exhibit 7.10
Time
Total A | F | A

Exhibit 7.12 presents the capital costs indices by alignment and mode. The indices
equate the least cost alternative to 1.00. All other alternative indices are factored above
the least cost alternative. (For example: the capital cost estimate of the Red Line LRT
is 1.47 times that of the cost estimate for the Red Line BRT.) Additional discussion of
the capital and operating cost estimates may be found in Section 6.0.
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Exhibit 7.12: Overall Cost by Alignment and Mode

Blue Red Green

LRT BRT LRT BRT LRT BRT

Capital Cost Index
Construction Cost 1.83 1.37 1.47 1.00 1.30 1.01
Right-of-way Cost

Operational and

Maintenance Costs
Cost of providing service

Fuel Costs C B B

Labor Costs
Maintenance of Facilities
Maintenance of Vehicles

Total D C B

Exhibit 7.13 presents the assessment of regional connectivity for each of the
alignments. Corridor connectivity was previously addressed as a part of the travel time
discussion. Factors considered included the ability to reach activity centers and
neighborhoods using each of the alignments in addition to the travel times for specific
trip interchanges.

Exhibit 7.13: Regional Connectivity Based on Alignment

Blue Red Green
LRT/BRT LRT/BRT LRT/BRT
Corridor Connectivity A C A
e Number of Activity Centers Served
e Number of Neighborhoods Served
e Future Growth Potential
e Mode Change Required
Regional Connectivity A C A
Total A C A

Exhibit 7.14 presents the evaluation of each of the alignments with respect to ease of
implementation and construction. The amount of right-of-way needed along with its
ease or difficulty in acquiring it was one factor considered. The relative ease of
construction and its impact on both traffic operations and businesses was another major
factor assessed for this evaluation. It was concluded that the easiest alignment to
construct would be the Red Alignment because it is somewhat removed from both traffic
and businesses. However, the Red Alignment would require the most right-of-way
acquisition.
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Exhibit 7.14: Ease of Implementation Based on Alighment

Issues Blue Red Green
LRT/BRT LRT/BRT LRT/BRT
¢ Right-of-way Availability C C B
e Ease of Construction C B C
¢ Traffic Impacts during
Construction C B C
e Business Impacts during B B D
Construction
Total C B C

Exhibit 7.15 presents the findings on economic development potential for each of the
alignments. Details of this evaluation may be found in Section 5.0.

Exhibit 7.15: Development Potential Based on Alignment

Blue LRT Red LRT | Green LRT

Connect Activity Centers South of BW 8 C C B
North of BW 8 B C --

Large-scale Transit Oriented South of BW 8 C D C
Development North of BW 8 B C --
Support Neighborhood South of BW 8 C C+ A
Revitalization North of BW 8 F F --
Total C C- B

Note:

Due to lack of academic research and local familiarity with BRT, its potential economic

development impacts are less certain than for LRT. Therefore, the economic development potential for

BRT was not evaluated.

Exhibits 7.16 and 7.17 present the preliminary assessment of potential socio-economic

and natural environmental impacts of each of the alignments.

assessment may be found in Section 3.0.

Exhibit 7.16: Community Impacts Based on Alignments

Details of this

Blue Red Green
LRT/BRT LRT/BRT LRT/BRT

Compatibility with Adopted Plans B A A
Potential Relocations/Acquisitions C D C
Impact on Cultural Resources
e Historical
e Archeological B B B
e Parks
Visual Impacts C B C
Environmental Justice A A A

Total B B B
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Exhibit 7.17: Environmental Impact Based on Alignment

Blue Red Green
LRT/BRT LRT/BRT LRT/BRT

Noise and Vibration

Air Quality

Wetlands

Flood Plains and Water Courses
Threatened/Endangered Species
Water Quality

Forests

W|W|W|> O W W
W|O|W|>| W W W W
W WO mw

Total

Exhibit 7.18 documents the reaction of the community to each of the alignments. The
most support was for the Green Alignment with the Blue Alignment coming in a close
second. Most people judged the Red Alignment to be the least desirable primarily
because it would not serve the majority of the population and employment centers.
From a community support perspective, the vast majority favored LRT over BRT. Most
people believed the LRT would be more beneficial for their community. BRT was
considered to be a somewhat unproven technology in the United States.

Exhibit 7.18: Community Support Based on Alignment

Blue Red Green

Business
Overall Community
Neighborhood Groups

Special Interests B E A
Environmental
Preservation Society/Historic
“Smart Growth”

Total B F A

Exhibit 7.19 presents the overall transit findings for the North-Hardy Corridor. As
graded, the Green Alignment is slightly better than the Blue Alignment. The public
asked that a variation on this assessment be documented as a part of the overall transit
findings. Specifically, they asked that phase one for the North-Hardy Corridor be the
Green Alternative with its two-way HOV service They also wanted the LRT in the
median of IH-45 from Beltway 8 to SH 242 as depicted by the Blue Alternative to be
considered a later phase for the Corridor.
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Exhibit 7.19: Report Card on Alignments

Blue Red Green

Helps Others A = A
(Mobility Improvements/Demand Potential
Uses Time and Materials Wisely D C B
(Overall Cost)
Plays Well With Others A C A
(Regional Connectivity)
Finished Work Promptly and Without Difficulty C B C
(Ease of Implementation)
Grows Big and Strong c c B
(Economic Development Potential)
Shows Consideration for Others B B B
(Community Impacts)
Respects Property of Others B B B
(Environmental Impacts)
Listens Attentively and Waits Turn to Speak B E A
(Community Support)

Total B- D B+

7.6.2: Highway Findings

[Highway improvements elements will be considered in 2004. Therefore, this section
will be included in North-Hardy Highway Alternatives Analysis Report.]
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8.0: System Plan Issues

METRO used the transit findings from the North-Hardy Alternative Analysis in the
development of a regional Transit System Plan. The System Plan identifies a regional
transit network that combines METRO's aggressive bus service program with Advanced
High Capacity Transit (AHCT) improvements in high transit demand corridors.
Development of the System Plan incorporates additional considerations such as transit
efficiencies and connectivity between corridors. These system planning activities are
described further in the next section.

The 2025 Plan identified ten promising corridors for consideration of AHCT. Each of
these prospective corridors has been examined through the Alternative Analysis
process or through regional sub-area studies. The findings from these studies, as well
as TxDOT’s US 290 study, will be used to formulate and test a series of alignment,
technology and operating scenarios (transit improvement alternatives) that would, when
assembled, constitute the System Plan.

To determine which transit improvement alternatives or combination of alternatives are
most suitable for AHCT, several factors will be considered. These factors include:
system connectivity, use of existing right-of-way and facilities, and potential to generate
increased transit ridership. With a system-level understanding of where AHCT is the
appropriate transit improvement alternative, more detailed consideration will be given to
issues and questions such as:

e Which AHCT alignments can be produce a regional network of high capacity
transit service that best serves work and non-work travel and improves the
quality of travel for trips?

e How can AHCT alignment be structured and METRO service coordinated, to
facilitate Houston area trips and improve access to METRO-wide services and
facilities?

e Which AHCT station locations and alignments and operating scenarios best
serve the greatest number of riders at a reasonable capital and operating cost?

e Which AHCT technology or a combination of technologies can best
accommodate future demand at reasonable capital and operation cost?

e What improvements to the existing bus system are most likely to improve transit
use and support AHCT service?

e Which AHCT network and operating scenarios enhance the mobility of transit
dependent populations?

e Which AHCT alignment and station locations offer the greatest potential for
economic development, while minimizing environmental impacts?

e Which alternatives produce the greatest environmental and transportation
benefits?

e Which alternatives are most likely to gain community and political support?

These issues will be examined as part of Phase 3 of the System Plan development
process. Phases 1 and 2 of the development process evaluated and compared
possible transit improvement alignments and technologies on an order-of-magnitude
basis in each individual corridor. The evaluation criteria focused on capital and
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operating costs, population and employment projections, demand potential, travel times
and system connectivity, economic development potential, and environmental fatal
flaws, as well as community and agency support. The Phase 1 and Phase 2
evaluations provided the rationale for eliminating less viable alignments and
technologies from further consideration and for carrying forward more suitable
alternatives into Phase 3.

In Phase 3, the evaluation criteria used in the first two phases of the evaluation are
employed to test System Plan scenarios integrating the alternatives carried forward
from Phase 2. Unlike the initial evaluation phases, travel demand model runs are
conducted in the final evaluation phase to provide a more accurate representation of
ridership potential for a regional network of AHCT alternatives. Additionally, quantitative
information that pertains to the other evaluation criteria, such as capital and operation
costs are refined in this phase of the evaluation.

The final (Phase 3) evaluation phase determined which System Plan scenario produces
the best overall systemwide results, one that can effectively serve the Houston area and
generate public support. The System Plan identified alignments, station locations,
operating plans, and technologies to be used in the AHCT network, as well as the
complementary improvements to METRO’s bus service and facilities to support the
System Plan.
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9.0: Next Steps
9.1: Public Meetings

Between January and March 2003, METRO held public meetings and disseminated
information to build awareness of the System Plan and to receive comments related to
System Plan development. Based on the evaluation of System Plan alternatives and
the initial public response a Draft System Plan was assembled and made available for
public review in April 2003. A series of public meeting were conducted in May and June
2003 to generate public comments on the Draft Plan. Following the public meetings,
comment from the general public and cooperating agencies were assessed and
incorporated into the Draft System Plan, and presented to the METRO Board of Director
in June 2003. The Final System Plan was adopted by METRO's Board in July 2003.
METRO's System Plan, which includes the North-Hardy transit LPIS, was approved by
voters in a November 2003 special election.

A summary of the System Plan public involvement activities in 2003 leading up to July
Board approval is outline in Exhibit 9.1.

Exhibit 9.1: System Plan Public Involvement

MONTH PUBLIC INVOLVEMENT ACTIVITY

January City of Houston and City of Southside
Place Water Bill Survey; Focus Groups;
Stakeholder Meetings; Public Meetings;

Newsletter
February Public Meetings
March Stakeholder Briefings
April Proposed City of Houston Water Bill

Survey; Draft System Plan Available for
Public Review

May/ June Public Meetings on the Draft System
Plan; Focus Groups; Newsletter
July Final System Plan Published; METRO

Board of Directors Approval

9.2: Next Tasks

In accordance with the project development process through which Federal, State, and
local officials plan and make decisions regarding transportation capital investments, the
next task for developing the transit LPIS will be the preparation of a Draft Environmental
Impact Statement (DEIS) on the Minimum Operable Segment (MOS).

Per the community's wishes, transit alternatives were examined and an LPIS was
selected prior to detailed evaluation of highway alternatives. The next task for the
highway alternatives will be more detailed evaluation of highway options to meet
residual corridor travel demand is in progress and will be documented in a subsequent
version of this report.
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Both of these next steps will be conducted with close cooperation with the established
stakeholders in the corridor and the public.
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10.0: Agency and Public Involvement

The North-Hardy Planning Studies were conducted in partnership with the elected officials
representing the Corridor's constituency; the various public agencies responsible for
transportation system planning and operation; a diverse group of stakeholders that live or
work in the Corridor; and numerous individual, interested citizens. The input and feedback
received from the many meetings and workshops were interwoven into the technical tasks
of defining and evaluating the North-Hardy Corridor alternative transportation
improvements.

10.1: Agency Coordination
10.1.1: City of Houston

Meeting summaries for all seven meetings with the City of Houston staff are on file with the
project files.
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Exhibit 10.1: Meetings with the City of Houston

Date

Group/Topic

Attendees

Meeting Purpose

December 6, 2001

Houston Airport
System

Kent McLemore — Assistant
Director of Aviation, Planning
Division

John Jackson — Chief, Long
Range Planning

Janet Kennison — C-B Team
Larry Venturato — C-B Team
Jonathan Boyer — C-B Team
James Vick — C-B Team

The purpose of the meeting was to identify
and discuss available planning data on
Intercontinental Airport as they relate to
potential access as part of the North-Hardy
Corridor Study.

May 17, 2002

Houston Airport
System

Kent McLemore — Assistant
Director of Aviation, Planning
Division

Rod Smith — C-B Team
Janet Kennison — C-B Team

Meeting purpose was to discuss North-
Hardy transit access to Bush
Intercontinental Airport.

June 20, 2002

City of Houston —
Planning

Patricia Rincon
Rod Smith - C-B Team

Meeting purpose was to discuss North-
Hardy transit and highway alternatives
and coordination with the City of
Houston’s planning personnel.

June 27, 2002

City of Houston —
Public Works

Rick Grochoske, P.E. —
Assistant Director PW

Bill Graham — C of H — Public
Works

Teofilo Rebagay, P.E. — C of H
— Public Works

Rod Smith - C-B Team

Janet Kennison — C-B Team

Meeting purpose was to discuss North-
Hardy transit and highway alternatives
and coordination with the City of
Houston’s traffic personnel.
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Date

Group/Topic

Attendees

Meeting Purpose

September 3, 2002

Houston Airport
System

Kent McLemore, Houston
Airport System

John Jackson, Houston Airport
System

Rod Smith - C-B Team

Janet Kennison — C-B Team
Larry Venturato — C-B Team
Mario Semmler — C-B Team
Stella Gustavson — C-B Team

Meeting purpose was to further discuss
North-Hardy transit access to Bush
Intercontinental Airport in light of the short
list of alternatives.

October 15, 2002

City of Houston Parks
Dept.

Betto Batista - Facilities
Management

Gregory Paul - Real Estate
Rod Smith - C-B Team

Meeting purpose was to provide a status
report on the North-Hardy Planning
Studies with an emphasis on the transit
short list and possible interaction with City
park lands.

December 9, 2002

City of Houston
Public Works

Rick Grochoske — City of
Houston

Gary Schatz - City of Houston
Bill Graham — City of Houston
Teofilo Rebagay — City of
Houston

Janet Kennison — C-B Team

The purpose of the meeting was to review
the short list of alternatives in detail with
the City of Houston Public Works staff.
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10.1.2: Harris County

Meeting summaries for all six meetings with Harris County staff are on file with the project
files.
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Exhibit 10.2: Meetings with the Harris County

Date

Group/Topic

Attendees

Meeting Purpose

November 12, 2001

Harris County
Infrastructure

Charles Dean - Art Storey’s
office
James Vick — C-B Team

Purpose of the call was to determine what
suggestions there might be for specific
stakeholders whether organizations or
individuals; the optimal method of their
being included in the process and actively
involved; and any contact lists that might
be available.

July 8, 2002 Harris County Precinct | Jackie Freeman, Harris Meeting purpose was to discuss North-
4 & Engineering Staff | County Engineering Hardy transit and highway alternatives
Charles Dean, Harris County | and coordination with the Harris County
Engineering traffic personnel.
Andy Mayo, Harris County
Engineering/Traffic
Pam Rocchi, Precinct 1
Kathy Guenther, Precinct 1
Rod Smith - C-B Team
Janet Kennison — C-B Team
July 9, 2002 Harris County Precinct | Chuck Wilcox — Precinct 1 Meeting purpose was to discuss North-

1 Staff

Rod Smith - C-B Team
Janet Kennison — C-B Team

Hardy transit and highway alternatives
and coordination with the Harris County
traffic personnel.
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Date

Group/Topic

Attendees

Meeting Purpose

October 30, 2002

Harris County Precinct
4 & Engineering Staff

Jackie Freeman, Harris
County Engineering

Charles Dean, Harris County
Engineering

Andy Mayo, Harris County
Engineering/Traffic

Pam Rocchi, Precinct 1
Kathy Guenther, Precinct 1
Rod Smith - C-B Team

Janet Kennison — C-B Team

Meeting purpose was to provide a status
report on the North-Hardy Planning
Studies. The discussion focused
primarily on the short list of alternatives.
We discussed both the transit and IH 45
short list alternatives.

November 4, 2002

Harris County Flood
Control District

Shannon Watson, HCFCD
Public agency Coordinator
Gary Green, HCFCD Director
Gregory DiCioccio, HCFCD
Property Management Dept.
Manager

Joe Myers, HCFCD
Infrastructure

Rod Smith - C-B Team

Purpose of meeting was to explore the
potential to use Little White Oak Bayou
and Greens Bayou rights-of-way for the
North-Hardy project.

November 8, 2002

Harris County Precinct
1

Chuck Wilcox — Manager of
Engineering Pct. 1

Rod Smith — C-B Team
Janet Kennison C-B Team

Meeting purpose was to present the
transit short list of alternatives.

10-6




10.1.3: Texas Department of Transportation

Meeting summaries for all seven meetings with Texas Department of Transportation staff
are on file with the project files.
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Exhibit 10.3: Meetings with the Texas Department of Transportation

Date

Group/Topic

Attendees

Meeting Purpose

February 5, 2002

Houston Transtar

John Gaynor — Transtar
Rod Smith — C-B Team
Janet Kennison — C-B Team

The purpose of the meeting was to
determine the availability of traffic data
from the Transtar system.

October 17, 2002

Transit and Highway
Travel Demand
Modeling Runs

Barbara Ogilvie - METRO
Greg Rhodes — METRO
Kim Slaughter — GPC
Carol Nixon — TxDOT
Rakesh Tripathi — TxDOT
Mike Tello - TXDOT

Alan Clark — H-GAC

Kari Hackett — H-GAC
Ranga Kandalam — H-GAC
Rod Smith — C-B Team
Janet Kennison — C-B Team

The purpose of the teleconference was
to discuss schedule and agency
responsibilities for running travel demand
model for the transit and highway
alternatives.

December 5, 2002

Highway Travel
Demand Modeling
Runs

Greg Rhodes — METRO
Kim Slaughter — GPC

Carol Nixon — TxDOT

Mike Tello — TXxDOT

Alan Clark — H-GAC

Kari Hackett — H-GAC
Ranga Kandalam — H-GAC
Michael Onuogu — H-GAC
Rod Smith - Carter-Burgess
Janet Kennison — C-B Team

The purpose for the meeting was to
address specific modeling issues for the
highway alternatives north of the Bayou
and to discuss/describe the alternatives
for south of the Bayou.
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Date

Group/Topic

Attendees

Meeting Purpose

December 12, 2002

Texas Department of
Transportation

Gary Trietch — TxDOT
Delvin Dennis — TXxDOT
Carol Nixon — TxDOT
Rakesh Tripathi — TxDOT
Sally Wegmann - TxDOT
Mike Tello — TxDOT

Karen Baker - TXDOT

Kari Hackett — H-GAC

John Sedlak - METRO
Barbara Ogilvie - METRO
Greg Rhodes — METRO
Steve Beard — SR Beard
John Holzwarth — C-B Team
Janet Kennison — C-B Team
Rod Smith — C—B Team

The purpose of this meeting was to
provide a formal status report on the
North-Hardy Planning Studies as
required by the Congressional Mandate.

March 10, 2003

Highway Travel
Demand Modeling
Runs

Greg Rhodes — METRO
Kim Slaughter — GPC

Carol Nixon — TXxDOT

Alan Clark — H-GAC

Janet Kennison — C-B Team

The purpose of the teleconference was
to confirm the schedule for running the
travel demand model for the highway
alternatives.

April 17, 2003

Texas Department of
Transportation

Gary Trietch — TxDOT
Delvin Dennis — TxDOT
Carol Nixon — TxDOT

Sally Wegmann - TxDOT
Mike Tello — TXxDOT

John Sedlak — METRO
Barbara Ogilvie - METRO
Greg Rhodes — METRO
Steve Beard — SR Beard
Keith Hall — SR Beard

John Holzwarth — C-B Team
Janet Kennison — C-B Team

The purpose of this meeting was to
provide a formal status report on the
North-Hardy Planning Studies as
required by the Congressional Mandate
— Preliminary Transit Findings.
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May 12, 2003

Texas Department of
Transportation

Gary Trietch — TxDOT
Delvin Dennis — TxDOT
Carol Nixon — TxDOT

Sally Wegmann - TxDOT
Mike Tello — TxDOT

Rachel Steele C-B Team
John Holzwarth — C-B Team
Harold Joiner — C-B Team
Janet Kennison — C-B Team

The purpose of this meeting was to
provide a status report on the North-
Hardy Planning Studies — Preliminary
Highway Findings.
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10.1.4: Houston-Galveston Area Council

Meeting summaries for all five meetings with Houston-Galveston Area Council staff are on
file with the project files.
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Exhibit 10.4: Meetings with the Houston-Galveston Area Council

Date Group/Topic Attendees Meeting Purpose
December 17, 2001 | Houston-Galveston | Alan Clark — H-GAC The purpose of the meeting was to determine
Area Council Andy Mullins — H-GAC GIS, demographic and travel demand data
Seyoum Biresol - METRO availability.

Rod Smith — C-B Team
Janet Kennison — C-B Team
James Vick — C-B Team

Arial Espino — C-B Team
Mark Metyko — DMJM+Hatrris
Clint Harbert — DMJM+Harris

June 28, 2002 Houston-Galveston | Alan Clark — H-GAC Meeting purpose was to discuss North-
Area Council Andy Mullins — H-GAC Hardy highway alternatives (toll/managed
Mike Tello - TXDOT lanes) and how H-GAC'’s regional model
Rod Smith - C-B Team forecasts toll trips. Also discussed highway
Janet Kennison — C-B Team alternatives South of Buffalo Bayou.

Specifically, super arterial approach to
moving traffic into and from the CDB and
rerouting through movement traffic to IH-10
and US 59 from the Pierce Elevated.
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Date

Group/Topic

Attendees

Meeting Purpose

October 17, 2002

Transit and
Highway Travel
Demand Modeling
Runs

Barbara Ogilvie - METRO
Greg Rhodes — METRO
Kim Slaughter — GPC
Carol Nixon — TxDOT
Rakesh Tripathi — TxDOT
Mike Tello - TXDOT

Alan Clark — H-GAC

Kari Hackett — H-GAC
Ranga Kandalam — H-GAC
Rod Smith — C-B Team
Janet Kennison — C-B Team

The purpose of the teleconference was to
discuss schedule and agency
responsibilities for running travel demand
model for the transit and highway
alternatives.

December 5, 2002

Highway Travel
Demand Modeling
Runs

Greg Rhodes — METRO
Kim Slaughter — GPC

Carol Nixon — TXxDOT

Mike Tello — TXDOT

Alan Clark — H-GAC

Kari Hackett — H-GAC
Ranga Kandalam — H-GAC
Michael Onuogu — H-GAC
Rod Smith - Carter-Burgess
Janet Kennison — C-B Team

The purpose for the meeting was to address
specific modeling issues for the highway
alternatives north of the Bayou and to
discuss/describe the alternatives for south of
the Bayou.

March 10, 2003

Highway Travel
Demand Modeling
Runs

Greg Rhodes — METRO
Kim Slaughter — GPC

Carol Nixon — TxDOT

Alan Clark — H-GAC

Janet Kennison — C-B Team

The purpose of the teleconference was to
confirm the schedule for running the travel
demand model for the highway alternatives.
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10.2: Public Involvement
10.2.1: Formal Stakeholder Meetings

An advisory committee of key stakeholders was formed early in the study. This Stakeholder
Advisory Committee was composed of a broad range of interest groups and individuals and
represented the diverse interests within the corridor. Meetings of the Stakeholder Advisory
Committee were held as follows corresponding to completion of major phase of the
Planning Studies. Meeting agendas, sign-in sheets, presentation materials and recorded
comments and responses for each of the Stakeholder Advisory Committee Meetings are in

Appendix I.

Exhibit 10.5: Stakeholder Advisory Committee Meetings

Number of Meeting Purpose
Date Location Attendees

February 19, 2002 | Greenspoint Mall 14 Review of issues and challenges

Community Room and preliminary alternative
solutions.

June 17, 2002 Lindale Park Civic 13 Review the evaluation of the long
Club list of alternatives.

January 9, 2003 Greenspoint Mall 6 Review the preliminary transit
Community Room findings.

In addition to the Stakeholder Advisory Committee meetings, 11 formal stakeholder
meetings were held at strategic points during the conduct of the planning studies. Meeting
agendas, sign-in sheets, presentation materials and recorded comments and responses for
each of the Stakeholder Meetings are in Appendix I.
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Exhibit 10.6: Formal Stakeholder Meetings

Number of
Date Stakeholder Group Attendees Meeting Purpose
December 20, 2001 | North Corridor Coalition Facilitated session to identify the transportation issues,
22 challenges, and opportunities facing the North-Hardy
Corridor.
May 11, 2002 Near Northside Facilitated session — review the long list of highway
. 24 ; .
Neighborhoods and transit alternatives.
May 16, 2002 NW/FM 1960 Chamber of 18 Facilitated session — review the long list of highway
Commerce and transit alternatives.
May 18, 2002 Northline Super 16 Facilitated session — review the long list of highway
Neighborhood Council and transit alternatives.
May 20, 2002 S. Montgomery/The Facilitated session — review the long list of highway
Woodlands Chamber of 18 and transit alternatives.
Commerce
May 30 2002 North Corridor Coalition 62 Facilitated session — review the long list of highway
and transit alternatives.
June 3, 2002 South of Buffalo Bayou 24 Facilitated session — review the long list of highway
alternatives for south of Buffalo Bayou
November 20, 2002 | NW/FM 1960 Chamber of 29 Reviewed the short list of transit alternatives.
Commerce
January 14, 2003 NW/FM 1960 Chamber of 18 Presented preliminary transit findings for the North-
Commerce Hardy Corridor
January 23, 2003 Northline Super 16 Presented preliminary transit findings for the North-
Neighborhood Council Hardy Corridor
January 30, 2003 North Corridor Coalition 32 Presented preliminary transit findings for the North-

Hardy Corridor
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10.2.2: Public Meetings

General, larger audience, meetings with the public were held at multiple locations along the
corridor during each of the major phases of the Studies. The Scoping Meetings were open
houses since this meeting format allowing the greatest opportunity for people to arrive and
depart at times most convenient to them. Subsequent public meetings were small group
facilitated sessions. Meeting agendas, sign-in sheets, presentation materials and recorded
comments and responses for each of the Public Meetings are in Appendix I.

Exhibit 10.7: Public Meetings

Date Location Number of Meeting Purpose
Attendees
February 5, 2002 | Wesley Community 39 Public Scoping Meeting
Center
February 6, 2002 | Northline Mall 24 Public Scoping Meeting
February 13, North Harris Public Scoping Meeting
2002 Montgomery 20
Community College
February 20, Houston Community 15 Public Scoping Meeting
2002 College System
June 4, 2002 Greenspoint Mall 11 Review long list of highway and
transit alternatives
June 6, 2002 S. Main Baptist Review long list of highway

Church 15 alternatives for south of Buffalo
Bayou
June 15, 2002 St. Patrick’s Catholic Review long list of highway and
193 : :
Church transit alternatives
February 4, 2003 | Greenspoint Mall 16 Present preliminary transit findings
February 8, 2003 | Davis High School 34 Present preliminary transit findings

10.2.3: Small Group and One-on-One Meetings

Small group and one-on-one meetings were held with stakeholders where requested, or
specifically required to fully understand the issues within the corridor. Meeting summaries
for all small group and one-on-one meetings are on file with the project files.
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Exhibit 10.8: Small Group and One-on-One Meetings

Date Group Attendees Meeting Purpose
October 29, 2001 State Rep. Farrar The purpose of the meeting was to
Representative Drexel Turner — U of H present the plan for conducting the North-

Jessica Farrar

John Sedlak - METRO
Gilda Martinez — METRO
Barbara Ogilvie — METRO
Rod Smith — C-B Team

Hardy AA including general schedule and
consultant team.

November 8, 2001 Greater Jack Drake - GGMD Discussion centered on GGMD facts and
Greenspoint Tina Araujo — GGMD information about the North Corridor
Management Patti Joiner - - C-B Team Coalition initiated by GGMD leadership.
District Margaret Menger - - C-B Team
Rod Smith - C-B Team
November 9, 2001 The Woodlands Bob Stout - Woodlands Discussion centered on stakeholders in

Operating Company

Operating Company
Margaret Menger - C-B Team

the Woodlands — individuals and
corporate groups to add to the mailing
list.

November 13, 2001

Lindale Park Civic
Association

Mike Catrett — Lindale Park
Ariel Espino — C-B Team

Purpose of the call was to determine what
suggestions there might be for specific
stakeholders whether organizations or
individuals; the optimal method of their
being included in the process and actively
involved; and any contact lists that might
be available.
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Date

Group

Attendees

Meeting Purpose

November 14, 2001

Council member
Gabriel Vasquez

Robert Fiederlein - Chief of Staff
James Vick - -C-B Team

The purpose of the call was to identify
significant stakeholders, available
stakeholder lists, and recommendations for
out-reach formats that might be particularly
successful in the Corridor.

November 15, 2001

North Corridor
Coalition

Coalition Members
Rod Smith — C-B Team

Presentation on scope, schedule, and
consultant team.

December 19, 2001

The Woodlands
Operating Company

Robert Heinemann — The
Woodlands Operating Company
Janet Kennison — C-B Team
James Vick — C-B Team

Larry Venturato — C-B Team
A.J. Widacki — C-B Team

The purpose of the meeting was to
determine demographic, land use, and
development plan data availability.

January 9, 2002

Union Pacific
Railroad

Ken Rouse — UP Regional
Manager Ind. & Public Projects
Lyle Hamm — UP Program
Manager

Rod Smith — C-B Team

Janet Kennison — C-B Team
Fred Meyers — C-B Team

The purpose of the meeting was to explore
the potential of share use of track and/or
right-of-way.

January 17, 2002

North Corridor
Coalition

Coalition Members
Greg Rhodes — METRO
Mike Tello - TXxDOT

Rod Smith — C-B Team

Provided a status report on the North-
Hardy Planning studies including plans for
upcoming public scoping meetings.
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Date

Group

Attendees

Meeting Purpose

January 24, 2002

Northside Village
Super
Neighborhood
Executive
Committee

Ed Reyes - President

Dewitt MacAfee

Vincent Marquez — Northside
Redevelopment Center
Virginia Duke

Mark Cerano

Shanna Barnstone — Silverdale
Civic Association

Fernando Cisneros — North
Central Civic Association
Beatrice Rosales

Robert Fiederlein — CM Vasquez
Chief of Staff

Art Murillo - METRO

Andy Alarcon — City of Houston
Bill Zrioka — City of Houston

To present a status report on the North-

Hardy Planning Studies

January 29, 2002

Midtown
Development
Authority

Charles LeBlanc — Executive
Director

Calvin Morgan—-C & B

Rod Smith — C-B Team

Introduction and initial briefing on the

North-Hardy Planning Studies. Specifically

discussed transportation issues in the
Midtown area.
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Date

Group

Attendees

Meeting Purpose

February 14, 2002

Hardy Yard
Development

Dawn Moses — Brownfields
Coordinator, C of Houston
Pamela Berger — Director of
Environmental Quality, C of H
Kelley Parker — Cushman &
Wakefield, agent for property
owner

Doug Williams — agent for
property owner

David Bradley — U of H
Downtown, Assist. VP Admin.
Chris McCall — U of H Downtown,
Facilities Mgmt.

Ramona Davis — Greater Houston
Preservation Alliance

Rafael Longoria — U of H
Architecture

Scott Leafe — SKA

Jessica Jenkins — SKA

Rep. Jessica Farrar — State Rep.
District 148

Tom Jasien — METRO

Rod Smith — C-B Team

The purpose of the meeting was to discuss
the potential redevelopment of the Hardy

Yard site as a multi-use development.
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Date

Group

Attendees

Meeting Purpose

February 15, 2002

Transportation
Focus Group for
Buffalo Bayou
Partnership

Aaron Tuley - Buffalo Bayou
Partnership

Guy Hagstette - Downtown
District

Bob Eury - Downtown District
Valerie Weber - Gensler
Architects

Robert Yaro - Regional Plan
Association

Chaney Anderson — U of H
Downtown

Chris McCall- U of H Downtown
Jerry King — Sunland Engineering
Lynda Mifsud - METRO

Rod Smith — C-B Team

The planning team for the Buffalo Bayou
improvements presented their proposals
for improving the Bayou from Shepherd to
the Turning Basin.

February 21, 2002

North Corridor
Coalition

Coalition Members
Greg Rhodes - METRO
Mike Tello - TXDOT
Rod Smith — C-B Team

Provided a status report on the North-
Hardy Planning Studies.

February 28, 2002

Reliant Energy

John Lengyel - Joint Use
Michael Pakelitis, Transmission
Engineering

Rod Smith — C-B Team

The purpose of the meeting was to
discuss the opportunities and constraints
in using the Reliant right-of-way adjacent
to the Hardy Toll Road.
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Date

Group

Attendees

Meeting Purpose

March 7, 2002

North Corridor
Coalition

Tina Araujo - NCC

Barry Carpenter — S Montgomery
Chamber

Jack Drake — NCC

Ivon DuPont — Woodlands
Heights

Mayor Michels — Oak Ridge
Gary Montgomery — S
Montgomery Chamber

Greg Rhodes — METRO
Stella Gustavson — C-B Team
Rod Smith — C-B Team

Discussion of public involvement and
outreach for the North-Hardy Planning
Studies.

March 12, 2002

Midtown Civic
Club

Civic Club members
Mike Tello — TxDOT
Rod Smith — C-B Team

Provided a briefing on the North-Hardy
Planning Studies with an emphasis on the
area south of Buffalo Bayou.

March 21, 2002

North Corridor
Coalition

Coalition Members
Mike Tello - TxDOT
Rod Smith — C-B Team

Provided a status report on the North-
Hardy Planning Studies, and asked for
participation in co-sponsored stakeholder
meetings.

April 18, 2002 North Corridor Coalition Members Provided a status report on the North-
Coalition Greg Rhodes - METRO Hardy Planning Studies. Discussed
Rod Smith — C-B Team planning for stakeholder meetings.
April 18, 2002 Downtown Citizens Provided a briefing on the North-Hardy
Management Rod Smith — C-B Team Planning Studies.
District
April 22, 2002 Sierra Club Frank Blake Provided a status report on the North-
John Wilson Hardy Planning Studies including a
Brandt Mannchen description of the overall process and
Polly Ledvina work-to-date. Responded to specific
Peter Tyler concerns raised by the group.

Mike Tello — TxDOT
Rod Smith — C-B Team
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Date Group Attendees Meeting Purpose

May 13, 2002 Council Member Robert Fiederlein — Chief of Staff | Provided a status report on the Phase 1

Vasquez's Office | Rachel Spencer — C-B Team work and recent stakeholder meetings.
Janet Kennison — C-B Team
Rod Smith — C-B Team

May 16, 2002 Judge Sadler, Judge Sadler Meeting purpose was to brief Judge
Montgomery John Holzwarth - C-B Team Sadler on the North-Hardy Planning
County Janet Kennison — C-B Team Studies in advance of the Work Session

scheduled for May 20, 2002.

May 17, 2002 Commissioner Ed | Commissioner Chance Meeting  purpose was to  brief
Chance, John Holzwarth - C-B Team Rod Commissioner Chance on the North-
Montgomery Smith — C-B Team Hardy Planning Studies in advance of the
County Janet Kennison — C-B Team Work Session scheduled for May 20,

2002.

May 21, 2002 Cushman Kelley Parker — Cushman Provided a status report on the North-
Wakefield Wakefield Hardy Planning Studies.
Industrial Broker | Group members
Group Rod Smith — C-B Team

June 17, 2002 Council Member | Council Member Vasquez The purpose of the meeting was to
Vasquez Shirley DeLibero — METRO discuss CM Vasquez’s request that

John Sedlak — METRO
Barbara Ogilvie - METRO
Rod Smith - C-B Team

METRO fund a portion of an extension of
Fulton to connect with San Jacinto.

June 19, 2002

Greenspoint Mall
Developers

Jack Drake — Greenspoint
Management District

Tina Araujo - Greenspoint
Management District

Jack Linville — PGAL

Hines Development

Mall Design Group

Convention Center Design Group
Retail Consultants

Rod Smith - C-B Team

The purpose of the meeting was to bring
together the design team and various
parties interested in the redevelopment of
Greenspoint Mall. We provided a status
report with respect to potential transit
plans for the Greenspoint Mall area.

10-23




Date Group Attendees Meeting Purpose
June 20, 2002 North Corridor Coalition Members Reviewed information from the
Coalition Greg Rhodes - METRO stakeholder meetings.
Rod Smith — C-B Team
June 24, 2002 State Rep. Coleman The purpose of the meeting was to
Representative Gary Trietsch — TxDOT discuss with the Representative potential

Garnett Coleman

Government Relations
Coordinator - METRO
Rod Smith — C-B Team

highway improvements for the Midtown
area.

June 26, 2002

North Houston

Committee Members

Regularly scheduled meeting where we

Association — Rod Smith — C-B Team made a presentation on the North-Hardy
Transportation Janet Kennison — C-B Team Planning Studies.
Committee
July 9, 2002 Joe Webb Joe Webb — Meeting purpose was to discuss the
Rod Smith - C-B Team Northside Redevelopment Plan as it
Janet Kennison — C-B Team relates to North-Hardy.
July 9, 2002 State Rep. Farrar Provided a status report on the North-
Representative Raul — Farrar’s Staff Hardy Planning Studies. Discussed
Jessica Farrar Russ Frank — METRO specific concerns with respect to IH-45
Scott Barker - METRO access from the Near Northside and
Rod Smith — C-B Team widening of N. Main.
July 10, 2002 State Rep. Hamric Meeting purpose was to provide a status
Representative Scott Barker - METRO report on the North-Hardy Planning
Peggy Hamric Tom Jasien - METRO Studies.
Rod Smith - C-B Team
July 17, 2002 Hardy Yard Kelley Parker — Cushman & Meeting purpose was to provide a status
Developers Wakefield, agent for property report on the North-Hardy Planning

owner

Doug Williams — agent for
property owner

Peter Brown — planner for
development

Rod Smith - C-B Team
Janet Kennison — C-B Team

Studies and to receive a report on the
development’s progress.
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Date Group Attendees Meeting Purpose
July 17, 2002 Mid Town/3™ Citizens This was a regular meeting of the
Ward Association | Rod Smith - C-B Team Association. A brief presentation on the
North-Hardy Planning Studies was given.
July 18, 2003 North Corridor Coalition Members Presented the North-Hardy short list of

Coalition Mike Tello - TxDOT alternatives.
Janet Kennison — C-B Team
August 14, 2002 Old West End Christine Farrier — Old West End | Provided a status report on the North-
Association Guy Hagstette, Central Houston Hardy Planning Studies. Particular

Ann Olsen, Buffalo Bayou
Partnership
Rod Smith — C-B Team

attention was given to potential IH-45
alternatives that may impact areas west
of IH-45.

August 15, 2002

North Corridor

Coalition Members

Status report on the North-Hardy

Coalition Janet Kennison — C-B Team Planning Studies.
August 20, 2002 Woodlands/S Membership Meeting purpose was to give a
Montgomery Janet Kennison — C-B Team presentation on the status of the North-
County Chamber Hardy Planning Studies — project
of Commerce overview through “short list”.
August 22, 2002 The Woodlands Membership Meeting purpose was to give a
Association Janet Kennison — C-B Team presentation on the status of the North-
Hardy Planning Studies — project
overview through “short list”.
August 28, 2002 The Woodlands Membership Meeting purpose was to give a
Community Janet Kennison — C-B Team presentation on the status of the North-
Association Hardy Planning Studies — project

overview through “short list”.

September 19, 2002

North Corridor
Coalition

Coalition Members
Greg Rhodes — METRO
Mike Tello - TXDOT

Rod Smith — C-B Team

Provided a status report on the North-
Hardy Planning Studies including a
review of the revised schedule for
reporting study finding to the METRO
Board.
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Date

Group

Attendees

Meeting Purpose

October 3, 2002

Buffalo Bayou
Partnership

Aaron Tuley — Buffalo Bayou
Partnership

Rod Smith - C-B Team
Janet Kennison — C-B Team

Meeting purpose was to provide a status
report on the North-Hardy Planning
Studies with an emphasis on the transit
short list.

October 17, 2002

North Corridor
Coalition

Coalition Members
Art Murillo - METRO
Janet Kennison — C-B Team

Provided a status report on the North-
Hardy Planning Studies including what
would be presented to the METRO Board
in February.

October 28, 2002

Old Town Spring
Improvement
District

Vance Fellars — President Old
Town Spring Improvement District
Charlotte Joiner — Administrator,
Old Town Spring Improvement
District

Rod Smith - C-B Team

Janet Kennison — C-B Team

The purpose of the meeting was to brief
Old Town Spring ID on the current project
status. We left copies of the newsletter &
colored graphics indicating the three
transit alignments (corridor wide & by
inner/mid/outer portions of the corridor.

October 29, 2002

Traffic Engineers
Inc. (TEI)

Susan Alleman - TEI Project

Manager, Greenspoint Traffic
Study

Dustin Qualls - TEI

Roger Armstrong - TEI

Rod Smith - C-B Team

Janet Kennison — C-B Team

Meeting purpose was to provide a status
report on the North-Hardy Studies. The
discussion focused primarily on the short
list of alternatives - both the transit and IH
45 in the vicinity of Greenspoint area.

October 29, 2002

Northside
Redevelopment
Center

Vincent Marquez — NRC
Mike Tello - TXxDOT

Rod Smith — C-B Team
Janet Kennison — C-B Team

Meeting purpose was to provide a status
report on the North-Hardy Planning
Studies and to facilitate coordination
between NRC and TxDOT.

October 31, 2002

Council Member
Vasquez

Lisa Dimond — New Chief of Staff
Robert Fiederlein — OIld Chief of
Staff

Rod Smith — C-B Team

Provided a status report on the North-
Hardy Planning Studies for the new Chief
of Staff.
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Date

Group

Attendees

Meeting Purpose

November 7, 2002

Legacy Land
Trust

Neil Mitchell - LLT

Damien Carey — LLT
Jennifer Lorenz — LLC

Bill Turner - LLC

Rod Smith — C-B Team
Janet Kennison — C-B Team

The purpose of the meeting was to review
the three alignments and two
technologies that make up the short list of
alternatives.

November 19, 2002

Aldine
Improvement
District

AID Board Members and Staff
Citizens in the Audience (30 to
40)

Janet Kennison — C-B Team

Meeting purpose was to provide a status
report on the North-Hardy Planning
Studies with emphasis on the transit short
list.

November 26, 2002

North Corridor

Coalition Members

Provided a status report on the North-

Coalition Mike Tello - TxDOT Hardy Planning Studies - PowerPoint
Rod Smith — C-B Team presentation on short list of alternatives.
November 26, 2002 | Lindale Park Civic Associations Members This was the regularly scheduled monthly

Civic Association

Mike Tello - TxDOT
Rod Smith — C-B Team

meeting of the civic association. We
were one of several agenda items. The
Status Report slide show was presented.
Attendees received copies of the
newsletter, black and white copies of the
slideshow and 11x17's of the 3
alternatives being considered in detail.
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Date

Group

Attendees

Meeting Purpose

December 3, 2002

Greenspoint
Management
District Volunteer
Awards &
Recognition

Greenspoint Management District
Members & Volunteers — 100+
Art Murillo - METRO

Shelly Whitworth — H-GAC

Gary Montgomery — NCC
Chairman

Ivon Du Pont — NCC Vice
Chairman

Jack Drake - Greenspoint
Management District

Tina Araujo - Greenspoint
Management District
Councilmember Galloway — City
of Houston

Senator Jon Lindsay — State
Senator

Rod Smith — C-B

This is an annual event to recognize
individuals & firms that have volunteered
during the year to assist the district with
their programs. Art Murillo accepted the
award on behalf of METRO. Shelly
Whitworth accepted the award on behalf
of H-GAC for the shuttle bus service to
IAH. There were numerous awards for
property management, etc.

January 30, 2003

North Corridor
Coalition

Coalition Members

Greg Rhodes — METRO
Thomas Gray — METRO
Mike Tello — TXDOT

Rachel Spencer — C-B Team
Janet Kennison — C-B Team

Presentation of preliminary transit
findings for the North-Hardy Corridor.

January 28, 2003

Acres Homes
Chamber of
Commerce

Members of Acres Homes
Chamber and Interested Parties
Dr. Lewis — METRO

Dr. Gilbert - METRO

Karen Marshall - METRO
Janet Kennison — C-B Team

A brief presentation on the status and
preliminary transit findings for the North-
Hardy Planning Studies was given. A
copy of the presentation was given to the
Chamber.
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Date Group Attendees Meeting Purpose
February 20, 2003 North Corridor Coalition Members Provided an update on North-Hardy
Coalition Art Murillo - METRO Planning Studies and the development of

Russ Frank — METRO
Mike Tello - TXxDOT
Janet Kennison — C-B Team

the System Plan.

February 26, 2003

Council Member
Vasquez

Council Member Vasquez
Lisa Dimond — City of Houston
Barbara Ogilvie — METRO
Greg Rhodes — METRO

Russ Frank - METRO

Janet Kennison — C-B Team

Council Member Vasquez requested the
meeting to discuss the possibility of
adding an additional route segment to the
Green Line alternative. Specifically, he
wanted to know what the ridership and
capital cost would be to add a branch from
Main at Boundary, along N Main to Airline
and north to Northline Mall. This branch
follows the Blue Line alternative from U of
H to Northline. The Green Line would
remain intact.

February 27, 2003

Northside Village
Workshop

Council Member Vasquez — City
of Houston

Vincent Marquez — NRC

Patricia Rincon-Kallman — City of
Houston

Carol Nixon - TxDOT

Janet Kennison — C-B Team
Workshop participants

The purpose of the meeting was to
explore redevelopment possibilities for the
Northside Village. A presentation was
given on the short list of transit
alternatives.

March 20, 2003

North Corridor
Coalition

Coalition Members
Mike Tello - TXxDOT
Janet Kennison — C-B Team

Provided an update on North-Hardy
Planning Studies and the development of
the System Plan.

April 15, 2003

North Corridor
Coalition

Coalition Members

Greg Rhodes — METRO
Karen Marshall - METRO
Mayor Owens — Missouri City
Janet Kennison — C-B Team

Provided an update on North-Hardy
Planning Studies and the development of
the System Plan.
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Date

Group

Attendees

Meeting Purpose

April 17, 2003

Northside
Redevelopment
Center

Vincent Marquez — Northside
Redevelopment Center
Carol Nixon — TXxDOT

Mike Tello - TxDOT

Janet Kennison — C-B Team

The purpose of this meeting was to follow
up on the workshop held in late February
2003. The transit findings for the North-
Hardy Planning Studies were briefly
reviewed. Specifically, each of the short
list of alternatives were described with
particular attention to how they would
traverse the Near Northside
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10.3: Communications
10.3.1: Newsletters and Meeting Notices

Throughout the Planning Studies, stakeholders within the corridor were kept well informed.
Four general newsletters were prepared. The newsletters were distributed to the various
stakeholders at meetings and through direct mail. The direct mailing list included over
2,800 individuals and interested citizens. By providing newsletters during major phases of
the Planning Studies, information was provided to a broad audience about the status of the
studies and dates of upcoming meetings. They helped to elevate the discussions and
importance of regional mobility. Four postcards/meeting notices were also used to provide
notice about public meetings through direct mail to the mailing list. These flyers
supplemented the Public Notices in the newspaper advertisements. Copies of the four
newsletters and flyers may be found in Appendix I. The following table outlines the formal
communications provided on the North-Hardy Planning Studies

Exhibit 10.9: Summary of Formal Communications

Communication Purpose Date

Flyer #1 Announce Public Scoping Meetings Winter 2002

Newsletter #1 Describe Long List of Alternatives Spring 2002

Newsletter #2 Describe Short List of Alternatives Fall 2002

Flyer #2 Announce Meeting for Preliminary Transit Findings Winter 2003

Newsletter #3 Describe Preliminary Transit Findings Spring 2003

Flyer #3 Announce Meetings for Preliminary Highway 2004
Findings North of Buffalo Bayou

Flyer #4 Announce Meetings for Preliminary Highway 2004
Findings South of Buffalo Bayou

Newsletter #4 Describe Final Transit and Highway Findings 2004

10.3.2: Web Site

The North-Hardy Study team hosted a website to enhance communication for stakeholders.
The website met METRO’s technology and graphic requirements, and served as an
additional method of communication for the Studies. The web site for the North-Hardy
Planning Studies, North-Hardy.org, was initiated in January 2002 coincidentally with
initiation of the Scoping process. The site has received major updates as discrete phases
of work were completed. Major updates were accomplished as follows:

February/March 2002
May 2002

August 2002

October 2002
January 2003
April/May 2003
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The website was used as a tool for communicating substantive facts regarding the
following:

Status of the Planning Studies
Location map, issues and approach
Schedule of upcoming public meetings
Alternatives under consideration

Study findings

Interactive uses for the website included information requests, submittal of inquiries or
comments and requests to be added to the mailing list. Base map pop-up and locator
modes were used to make the website more appealing, accessible and informative.

10.3.3: Presentation Graphics and Handouts

Presentation graphics in the form of display boards and PowerPoint presentations were
developed and used for all of the major stakeholder meetings and the public meetings. In
many cases these presentation graphics were used at the small group and one-on-one
meetings. Hard copies of PowerPoint presentations were made available at most of the
outreach meetings. An inventory of all presentation graphics may be found in Appendix I.

10.3.4: Newspaper Advertisements

Newspaper advertisements were published in the Houston Chronicle, the Houston
Community Newspaper, La Voz, and Semana by METRO. The text and layout for these
ads may be found in Appendix |.

10.3.5: Comments Database

The North-Hardy Planning Studies team worked closely with METRO and its General
Planning Consultant (GPC) in developing the architecture for the comments database. This

database facilitated the assembly, review, analysis and maintenance of input received from
stakeholders. A hard copy of the comments database may be found in Appendix I.
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11.0: Locally Preferred Investment Strategy

The METRO Solutions Plan incorporated the findings from the North-Hardy AA and
other AA and corridor planning studies into a system plan. Travel demand modeling
was performed. Based on modeling results, several proposed North-Hardy stations
were eliminated. Some of these stations may re-appear as further technical work is
done during the DEIS. Based on cost and ridership considerations, the rail extension to
the Kuykendahl Park & Ride was eliminated in favor of continuing to serve this facility
with two-way Park & Ride service.

The METRO Solutions Plan, presented to and passed by voters in a November 2003
special election, included an implementation plan calling for completion of 22.1 miles of
light rail extensions by 2012. The two highest priority lines are Minimum Operable
Segments (MOSs) of the North-Hardy and Southeast-Universities-Hobby Corridors.
The selected MOS for the North-Hardy Corridor extends from The University of Houston
Downtown Station to Northline Mall.

11.1: LPIS Overview

The METRO Board of Directors based its selection of the short-listed Green
Alternative for inclusion in the METRO Solutions System Plan, on the
Alternatives Analysis Study (AA) technical work and public input. The METRO
Board held numerous system plan meetings with its staff, local constituencies
and stakeholders, other agencies, and the public before it arrived at its decision
that the short-listed Green Alternative is the most suitable choice for the North-
Hardy Corridor. Once the short-listed Green Alternative was selected, the
consultant was asked to investigate ways to further refine the Green Line. For
example, the consultant was asked to find ways to reduce the capital cost of the
Green Line. In response, the number of stations and the extent of aerial
guideway were reduced. The 2.2-mile spur to the Kuykendahl Park & Ride was
also deleted. The METRO Board asked that the travel time to Bush
Intercontinental Airport be reduced. As a result, an airport express service was
incorporated into a new operating plan that replaces that of the original short-
listed Green Alternative.

Drawings of the short-listed Green Line are in Appendix E of this report.
Drawings of the LPIS Rail Line are in Appendix J of this report. Exhibit 11.1
compares the short-listed Green Line with the LPIS Rail Line showing the key
differences between the two alignments.
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Exhibit 11.1: Short-listed Green Line vs. LPIS Rail Line

11-2



Although not part of the North-Hardy Corridor LPIS, the expansion of Park and
Ride service to two-directional service was included in the voter-approved
METRO Solutions Plan. This service will operate on a managed or toll lanes,
prepared as a part of the highway LPIS. This approach reflects the community's
wishes that a decision be made on the transit alternative prior to consideration of
expanding IH-45. The limits of the managed or toll lanes will be determined as a
part of the highway alternatives analysis. Further aspects of the IH-45 highway
improvements will be addressed in the Highway Alternatives Analysis Report.
METRO’s bus network will be reconfigured to optimize passenger transfers
between the LRT system and selected bus routes.

The following Sections describe the North-Hardy Corridor LPIS Rail Line as it is
presently configured. The planned operation and estimated capital cost of the
LPIS Rail Line are also addressed. Please note that the LPIS Rail Line will
undoubtedly undergo further modifications and refinements as additional
engineering and environmental work is done and additional community input is
received.

11.1.1: Route and Facility Description

Please refer to Appendix J for the alignment drawings of the LPIS Rail Line,
which is described below.

The LPIS Rail Line begins at the northern terminus of the Downtown to Reliant
Park light rail line at U of H Downtown. In the section of the LPIS Rail Line
between its point of origin at U of H and Cavalcade, the alignment heads north,
at-grade, following the existing right-of-way of North Main Street on the west side.
About 500 feet north of 1-10, the alignment transitions onto an aerial structure,
ramping up to fly over the Hardy Yard railroad facility. It continues on an aerial
structure for a distance of about 1,900 feet and then returns back to grade in the
center of North Main near Harrington Street. Potentially, a station could be
located on the elevated section near Hardy Yard. This location would be a
possible site for an intermodal center in the future. The alignment continues at-
grade in the center of Main Street with a proposed station located at Quitman
Street. At Little White Oak Bayou, the LPIS Rail Line shifts to the northeast to
follow along the south side of the Bayou at-grade to Fulton Street. An alternate
option to reach Fulton Street has been proposed turning east from North Main
onto Boundary Street and then north on Fulton. The alternate alignment options
meet at Hays and Fulton Streets. Beyond this point the alignment veers to the
right to follow Irvington Boulevard with a station proposed at Patton Street. At
Cavalcade, the LPIS Rail Line turns west and continues at-grade in the center of
Cavalcade to Fulton Street. At Fulton, the alignment turns north and continues in
the center of Fulton. An at-grade station is proposed at 1-610. Approximately
1,600 feet north of 1-610, the LPIS Rail Line rises onto an aerial structure to fly
over the HB&T Railroad. The alignment returns to grade near Bennington and
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continues at-grade in the center of Fulton until reaching Northline Mall at
Crosstimbers.

The alignment continues through Northline Mall with an at-grade station
proposed on the east side of the Mall. A third track extends at-grade through this
station in order to accommodate airport express service. Immediately beyond
this station, the alignment veers westward and rises onto an aerial structure as it
approaches Airline Drive. The aerial alignment crosses over the northbound
lanes of Airline Drive and continues north in the center of Airline Drive for 6.1
miles to just north of West Road. Aerial stations in this segment of the alignment
are proposed at Tidwell Street, Little York Road, and Gulf Bank Road.

Approximately 900 feet north of West Road, the alignment comes down to grade
in the center of Airline Drive continuing in this fashion to a proposed at-grade
station at Aldine Bender Road, where Airline Drive terminates. From this point,
the alignment continues at grade onto the southern extension of Greenspoint
Drive. The alignment continues in the center of Greenspoint Drive, crossing
under Beltway 8, until it reaches Greenspoint Mall. At this point, the alignment
swings to the west onto Greenspoint Mall property. It continues at-grade to a
proposed Greenspoint Mall station located approximately 1,500 feet south of
Greens Road. A third track extends at-grade through this station in order to
facilitate airport express service.

Beyond the Greenspoint Mall Station, the alignment continues toward Bush
Intercontinental Airport. As the alignment proceeds north after it leaves
Greenspoint Mall station, it rises onto an aerial structure and veers to the east as
it crosses over the eastbound lanes of Greens Road. The aerial alignment
continues in the center of Greens Road. An aerial station is proposed at Imperial
Valley Drive. Shortly before reaching West Hardy Road, the alignment swings to
the north side of Greens Road and continues in a northeasterly direction flying
over Hardy Road, the Union Pacific Railroad, and the Hardy Toll Road until it
reaches the Hardy Toll Road Airport Extension.

The alignment then follows the south side of the Hardy Toll Road Airport
Extension. It initially stays aerial to fly over Central Green Boulevard, Air Center
Boulevard, and Aldine Westfield Road before continuing at-grade. The alignment
transitions onto an aerial structure again on its approach to JFK Boulevard
turning northward while flying over to the east side of JFK Boulevard. The
alignment continues north on the east side of the northbound frontage road of
JFK Boulevard, veers further east toward the new consolidated car rental facility
with provisions for a future station. The alignment then returns to JFK Boulevard
flying over the northbound lanes on aerial structure before coming to grade on
the west side of the northbound JFK lanes. The alignment continues at grade to
a proposed terminal station at the intersection of JFK Boulevard and Terminal
Road South.
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The total distance of the LPIS Rail Line alignment from U of H to Bush
Intercontinental Airport is 21.8 miles. The LPIS Rail Line has 7 at-grade stations
and 4 aerial stations. The segment from U of H to the Northline Mall Station is
5.4 miles and has 4 at-grade stations. The segment from Northline Mall to the
Greenspoint Mall Station is 8.5 miles and has 2 at-grade stations and 3 aerial
stations. The segment from Greenspoint Mall to Bush Intercontinental Airport
Station is 7.9 miles and has 1 at-grade station and 1 aerial station.

Differences between the short-listed Green Line alternative and the transit LPIS
include the deletion of the small branch to the Kuykendahl Park and Ride and the
elimination of some stations.

The present LRT Yard and Shop located at South Fannin will not be able to
handle the additional vehicles required to service the LPIS Rail Line. The
present facility is sized to store up to 60 light rail vehicles, which are projected to
support operations in the year 2025 on the Downtown to Reliant Park LRT line.
The shop is sized and equipped to service the vehicles and to provide periodic
heavy equipment overhaul. It provides for Maintenance-of-Way equipment and
auxiliary support vehicles, and also houses most METRO rail maintenance,
operations, and administrative personnel.

For the LPIS Rail Line, a light maintenance and inspection facility would be
required. The facility would include storage tracks for the additional fleet of
vehicles needed to support 2025 service requirements of the extended line. The
new maintenance facility would reduce vehicle deadhead time by providing
another vehicle supply point for METRQO’s LRT system.

Although the capital cost of a LRT maintenance facility has been accounted for,
its exact location on the LPIS Rail Line is deferred to later studies. Nonetheless,
there are some general locations that are worthy of future investigation.
Approximately 2.5 miles of the LPIS Rail Line follow the Hardy Toll Road Airport
Extension on its south side. There appears to be suitable, undeveloped land in
this general area where a maintenance facility can be situated. There may also
be opportunities to locate a maintenance facility along Airline Drive in the general
vicinity between Gulf Bank and Aldine Bender Road.

The number of maintenance facility vehicle spaces is based on the number of
LRT vehicles required to operate the LPIS Rail Line. To allow for future
expansion, the maintenance facility is sized for 27 vehicles. This is 50% more
vehicles than the estimated 2025 fleet requirement of 18 cars. Approximately 10
acres of space will be needed for the maintenance site.

Parking facilities are included along the LPIS Rail Line alignment adjacent to
selected passenger stations. Key determinants in the selection of parking
facilities are the anticipated need for such facilities and the availability of land
adjacent to passenger stations. Two types of parking facilities are provided; i.e.,
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surface parking and structured parking. Each parking facility is assumed to
provide an initial capacity of 500 car-spaces. Surface parking is less costly per
vehicle space, but requires more acreage than structured parking. Consequently,
structured parking is located within high activity areas where property space and
associated costs are at a premium. For this reason, structured parking along the
LPIS Rail Line is only located at major shopping malls. Four bus bays and
associated access roads and amenities are included at structured parking
locations only. In effect, the structured parking facility locations also serve as
transit center locations by providing parking, kiss & ride, and bus transfer
functions. Please note that other stations will also function as bus transfer points,
but in a less integrated way.

Exhibit 11.2 indicates passenger stations at which surface and structured parking
are located on the LPIS Rail Line.

Exhibit 11.2: Parking at Passenger Stations

Surface Parking Structured Parking
Little York Northline Mall
Gulf Bank Greenspoint Mall

11.1.2: Operating Plan

The operating plan for the LPIS Rail Line is based on the service levels for the
Downtown-to-Reliant Park light rail line. On the Downtown-to-Reliant Park Line,
METRO currently is planning to operate trains on a six-minute interval between
trains (or headway) from the station at Fannin South to the station at the
University of Houston. In addition to this end-to-end service, METRO is also
planning to operate trains every six minutes in a shuttle service from Smithlands
Station to the Hermann Park/Rice University Station during peak periods, thereby
providing a combined headway of three minutes on this section of the line.
Although the shuttle service does not impact the end-to-end service and,
therefore, does not directly affect the operation of the LPIS Rail Line, it does
impact the total fleet of Light Rail Vehicles (LRVS) and must be accounted for in
the LRV fleet computations.

Service Patterns

As a result of the review and refinement of the short-listed Green Line
Alternative, it is proposed that the LPIS Rail Line would have three services
(beyond that of the Smithlands Shuttle mentioned above), as shown in Exhibit
11.3.
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Exhibit 11.3: Service Routes
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One service would extend from the U of H Station to Greenspoint Mall. This local
would serve the U of H, Quitman, Patton, IH-610, Northline Mall, Tidwell, Little
York, Gulf Bank, Aldine-Bender, and Greenspoint Mall Stations. In peak periods
and for most weekdays, this service would operate on a 12-minute headway (i.e.,
a train every 12 minutes), which equals one-half of the Downtown-to-Reliant Park
train service at the U of H Station.

The second service would be another local service extending from the U of H
Station to Northline Mall. This local would service the U of H, Quitman, Patton, I-
610, and Northline Mall Stations. By operating this service on a 24-minute
headway and providing a third track at Northline Mall Station, the Northline local
trains would arrive there just before the arrival of the following airport express
train which is about to overtake it. This service pattern should allow the operation
of express and local trains on a two-track route without significant delay to airport
express trains.

Operation of the Northline locals on a 24-minute headway would facilitate the
operation of the third service; i.e., an express service between the U of H and the
Bush International Airport Station (BIAH). Express trains would only serve the U
of H, Northline Mall, Greenspoint Mall, Imperial Valley and Bush International
Airport Stations on the LPIS Rail Line. Operating on a 24-minute headway, and
using the third track at Northline, the northbound express trains would catch up to
the Northline local immediately ahead of it and pass around it, as the Northline
local takes its northern layover prior to returning south. At Greenspoint Mall
Station, the northbound express will arrive just after the northbound Greenspoint
local train has arrived; again using the third track to pass around the Greenspoint
local that will be on its northern layover prior to returning south.

In the southbound direction, the Greenspoint and Northline local trains would
depart their respective northern terminals just after the express service has left
each of the stations. In effect, the express trains would “run away from” the
slower locals, while at the same time not catching up to the Greenspoint locals
that would arrive six minutes ahead of them at the U of H Station. In this manner,
it should be possible to provide a faster service to Bush Intercontinental Airport
without the need for a completely three-tracked alignment. LPIS Rail Line trains
also start from, and return to, the U of H Station every six minutes, which is
consistent with the current service plan for the Downtown-to-Reliant Park Line. It
is estimated that express operation would take 14.1 minutes between the U of H
and Northline Mall Stations versus 16.3 minutes for the local, and 26.5 minutes
versus 32.4 minutes for the local between the U of H and Greenspoint Stations.
The time savings amount to 13.5% and 18.2%, respectively, which definitely
benefit travelers to and from Bush Intercontinental Airport who have the longest
travel times. South of the U of H Station, all trains would service the same stops
as currently planned.
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Exhibit 11.4 presents estimated one-way running times for local and express
service between U of H and selected destinations on the LPIS Rail Line.

Exhibit 11.4: Selected Running Times To / From U of H (in Minutes)

Location Local Running Time Express Running Time
Northline Mall 16.3 14.1
Greenspoint Mall 324 26.5
Bush IAH NA 37.6

Vehicle Requirements

The methodology employed for calculating fleet requirements for the LPIS Rail
Line is essentially the same as that discussed earlier in Section 2.5.5 of this
report. The running times for the three services from U of H to their terminal
stations (in minutes) are 16.3 for the Northline local, 32.4 for the Greenspoint
local, and 37.6 for the Bush Intercontinental Airport express, as indicated in
Exhibit 11.3 above.

To determine the capacity requirements for each service on the LPIS Rail Line, it
was necessary to adjust the preliminary ridership data previously supplied for the
short-listed Green Line. This adjustment included reallocating the ridership of the
two services of the short-lined Green Line into the three services proposed for
the Green Line LPIS. This results in a peak hour, peak direction estimate of
1,042 riders on the Greenspoint local service, 269 riders on the Northline local
service, and 208 riders on the Bush Intercontinental Airport express service. This
yields a total peak loadpoint of 1,519 riders leaving Quitman Station, southbound.
It should be noted, however, that the maximum estimated combined peak
loadpoint on this line remains the 1,551 riders leaving Preston, southbound, on
the Downtown-to-Reliant Park line.

Given the estimated 1,042 riders on the Greenspoint service, it would be
necessary for it to be comprised of 5 two-car and 7 one-car trains, with the two-
car trains being scheduled for the peak hour trains. In contrast, the other two
services would all be one-car trains: 5 on the Northline local service and 7 on the
airport express service. The result is an average of 139 riders per car on the
Greenspoint local trains, 108 riders on the Northline local trains, and slightly
more than 83 riders on the airport express trains, during the peak hour.

The proposed service would require a total of 31 vehicles for both the Downtown
to Reliant Park Line and LPIS Rail Line, including the two cars on the Smithlands
Shuttle. An additional 5 spares (16.1%) results in an overall fleet requirement of
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36 vehicles. However, since 18 of these vehicles are in the existing fleet, the net
additional fleet requirement would only be 18 new vehicles.

11.1.3: Capital Cost

Section 6.1 of this report discusses the methodology for calculating capital costs
for various alternatives. This same methodology was applied to the LPIS, and
Exhibit 11.5 presents its capital cost estimate. As described earlier, the transit
LPIS is a modification of the short-listed Green Line alternative. Therefore the
capital cost estimate for the LPIS is different from the capital cost estimated for
the short-listed Green Line alternative.

Exhibit 11.5: Capital Cost Estimate for the LPIS Rail Line

Cost Category Total Cost
Vehicles $ 57,960,000
Stations $ 23,446,800
Guideway/Roadway $ 835,911,180
Maintenance/lnspection Facilities $ 24,008,400
Transit Centers $ 5,616,000
Park-and-Ride Lots $ 21,840,000
Road Reconstruction $ 107,618,784
Right-of-Way $ 30,150,076
Project Contingency $ 110,655,124
Pocket Tracks $ 4,200,000
Total Cost (2002 Dollars) $1,221,406,364
Total Length in Miles 21.8

Cost per Mile (2002 dollars) $ 55,950,818

11.2: Minimum Operable Segment

Because of funding constraints, the METRO Board has proposed to build the
LPIS Rail Line in segments, consistent with the METRO Solutions Plan. The first
segment, called the Minimum Operable Segment or MOS, would extend from the
U of H Station to Northline Mall.

11.2.1: Route and Facility Description

The route and facility description of the MOS is the same as described above in
Section 11.1.1 for the full build-out LPIS Rail Line, except that the alignment of
the MOS will not extend beyond the end of the tail track at Northline Mall. The
existing Yard and Shop facility on South Fannin will be used to service the
additional eight vehicles required to operate the line extension to Northline Mall.
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11.2.2: Operating Plan

It is proposed that the MOS be operated by a single local service on 6-minute
headway. Estimating a maximum demand of 757 peak hour, peak direction
riders for this shortened route would result in a requirement of 19 trains.
However, assuming that the peak passenger demand of 1,551 riders at Preston
Station still applies, one of these trains would require a second car in the peak
hour in order to keep the average riders per car below the 144-passenger per car
standard that METRO has established. Thus, the 19 trains would require a total
of 20 cars in service (i.e., 18 one-car trains and 1 two-car train). Adding the two
Smithlands Shuttle vehicles, the active fleet required to implement the U of H to
Northline Mall service would be 22 vehicles. Allowing 4 spares (18.2%), the total
fleet would be 26 vehicles. Again, subtracting the 18 vehicles in the existing
fleet, the net number of new vehicles for the U of H to Northline Mall MOS
service would be 8.

11.2.3: Capital Cost

Exhibit 11.6 presents the capital cost estimate for the Minimum Operable
Segment of the LPIS Rail Line.

Exhibit 11.6: Capital Cost Estimate for the MOS of the LPIS Rail Line

Cost Category Total Cost

Vehicles $ 25,760,000
Stations $ 4,929,600
Guideway/Roadway $ 158,187,276

Maintenance/Inspection Facilities

Transit Centers $ 2,808,000
Park-and-Ride Lots $ 7,800,000
Road Reconstruction $ 39,188,136
Right-of-Way $ 5,368,000
Project Contingency $ 24,404,101
Pocket Track $ 2,100,000
Total Cost (2002 Dollars) $ 270,545,113
Total Length in Miles 5.4

Cost per Mile (2002 dollars) $ 49,916,073
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APPENDIX A
NO BUILD ALTERNATIVE*

* Includes transit service operated by METRO, the Brazos Transit District (Woodlands
Service), and TREKEXPRESS (Fort Bend County/ US 59 South)

Route Description Service Headway
Numbe Type
r
Peak Off-Peak
0O0lar Hospital Crosstown local 15 15
002ar Bellaire-7600trnbk local 30 60
002br Bellaire-Alief local 10 30
002cr Bellaire-Westchase local 30 30
003ar Langley/Southmore-Bellfort-Hk local 30 40
003br Langley/Southmore-Gulf-HK local 30 40
004ar Beechnut local 7 20
004br Jensen local 7 20
005ar Kashmere local 15 26
008ar N/S.Main-Bell HK local 30 30
008br N/S.Main-Willowbend HK local 30 30
008cr S.Main-Bellfort TB local 60 60
008dr S.Main-Willowbend TB local 60 60
009ar West Gray local 15 30
Ollar Nance/Almeda-HK local 25 35
015ar Fulton local 10 15
015br HC-Southmont local 20 30
015cr H.C. - Orem/TMC local 20 30
O0l7ar Tanglewood/Gulfton-HK local 20 25
018ar Kirby Limited local 27 35
019ar Wilcrest Crosstown local 15 40
020ar Canal-Long Pt-MeC-HK local 25 40
020br Canal-Long Pt-Mem/___-HK local 60 60
020cr Canal-Long Pt-NeC-HK local 15 40
020dr Canal-Long Point-Neu/-HK local 60 60
023ar Crosstimbers Crosstown local 27 30
025ar Northline Rich-W Oaks-HK local 12 30
025br Northline Rich-Sharps-HK local 12 30
026ar Outer Loop Crosstown local 15 30
026br Outer Loop Crosstown TMCTB local 40 40
027ar Inner Loop Crosstown local 15 30
027br Inner Loop Crosstown TMCTB local 40 40
029ar TSU/UH Hirsch Xtown local 18 20
030ar Cullen/Clinton Pk-HK local 40 60
030br Clinton/Galena Pk. -HK local 40 60
030cr Clinton/Denver Har - HK local 40 50
030dr Cullen/Clinton Pk FWY-HK local 60 60
030er Clinton/Galena Pk FWY-HK local 60 60




030fr Clinton/Denver Har FWY-HK local 60 60
033ar Post Oak - Fuqua local 25 40
033br Post Oak - Ridgemont local 25 40
034ar Montrose Crosstown local 25 45
035ar Leeland/Fairview -HK local 30 45
036ar Lawndale-Wayside local 30 60
036br Lawndale-Wayside DTT local 60 60
036cr Lawndale local 40 60
037ar El Sol Crosstown local 35 35
040ar Pecore-NWM/Tel Richey-HK local 30 60
040br Pecore-Ella/Tel Richey-HK local 30 60
040cr Pecore-NWM/Richey GHC-HK local 60 60
040dr Pecore-Ela/Richey GHC-HK local 60 60
040er Pecore-Ella-Dtwn Tb local 60 60
O41ar Gulf Medows Circ local 40 40
042ar Holmes Crosstown Magnolia local 30 30
042br Holmes Crosstown 5th Ward/De local 30 30
043ar Pinemont Plaza local 30 55
044ar Acres Homes local 20 30
044br Acres Home via Stall local 40 60
045ar Tidwell Crosstown local 20 40
O46ar Gessner Crosstown local 10 30
047ar Hillcroft/Voss Crosstown local 20 25
048ar Nav-Mag/W. Dallas-HK local 60 60
048br Nav-PIv/W. Dallas-HK local 30 60
048cr Nav-Pv(Lab)/W Dal-HK local 60 60
049ar Chimney Rock Crosstown local 40 50
050ar Harrisburg-Airport/Ht HK local 30 40
050br Harrisburg-Pk PI/Ht HK local 30 40
050cr Harrisburg-LaPrt/Ht HK local 40 60
050dr Harrisburg-Airp/Ht FWY HK local 60 60
050er Harrisburg-PkPI/Ht FWY HK local 60 60
050fr Harrisburg-LaPt/Ht FWY HK local 60 60
052ar Scott-Sunysd/Hrsch-HK local 20 35
052br Scott Frwy/Hirsch-HK local 40 40
052cr Scott-Suny/Hrsh-FWY HK local 40 60
052dr Scott-fwy/Hrsch-FWY HK local 60 60
052er Scott-Downtown TB local 60 60
052fr Scott-8000 TB local 60 60
053ar Westheimer LTD Briar local 13 23
054ar Aldine/Hollyvale local 30 50
056ar Airline local 10 15
058ar Hammerly local 20 60
058br Hammerly via Fwy/Kty local 60 60
060ar South MacGregor local 30 60
064ar Lincoln City local 30 60
065ar Bissonnet local 15 20
065br Bissonnet via Fwy local 60 60
065cr Bissonnet via Westwood P&R local 60 60




067ar Dairy Ashford Crosstown local 30 60
068ar Braes Bayou-West Belt local 24 40
068br Braes Bayou-L610 West Belt local 60 60
068cr Braes Bayou-FonMeadw local 24 40
068dr Braes Bayou-Med. Ctr TB local 60 60
070ar University/Memorial-HK local 25 60
072ar Westview local 20 30
073ar Bellfort Crosstown local 30 40
073br Bellfort Crosstown TMC TB local 8 20
077ar Liberty/MLK-Trswy HK local 24 60
077br Liberty FWY/MLK-Twy HK local 24 60
077cr Liberty/MLK-no Trswy H local 60 60
077dr Liberty FW/MLK-no Twy H local 60 60
078ar Irvington/Alabama-HK local 60 60
078br Irvington Berry/Alabama-HK local 60 60
078cr Irvington Downtown TB local 60 60
078dr Irvington 9800/ Berry D-TB local 60 60
079ar W. Little York Xtown local 35 35
080ar Lyons-Kelley/Dowling-HK local 40 60
080br Lyons-Waco/Dowling-HK local 60 80
080cr Lyons-Calvacade/Dowling-HK local 40 60
082ar Westheimer-West Oaks local 30 60
082br Westheimer-Dairy Ash local 30 60
082cr Westheimer-Woodlake local 10 20
083ar Lee Road Circulator local 30 40
085ar Antoine-via Freeway local 8 30
085br Antoine-Washington local 40 60
085cr Antoine-via Frwy/Kty local 40 60
086ar FM 1960 Circ local 15 30
087ar Yellowstone Circulator local 15 25
089ar South Park Circulator local 35 60
090ar Yale local 15 40
090br Yale(8200 TB) local 40 40
093ar NWTC — Greenway Shuttle Local 20 No service
097ar Settegast local 40 60
098ar Briargate&Via N/Thum local 70 70
098br Briargate local 35 35
101ar Airport local 20 40
102ar IAH Express AM Route express 60 60
102br IAH Express-Non Hov express 20 40
108ar Veterans Highway express 20 40
1098ar Smith Lands-TMC Shuttle Rail 6 No service
131lar Memorial Exp Ges/HOV express 29 60
131br Memorial Exp WB /HOV express 10 60
132ar Harwin Exp-Cook Rd. express 30 60
132br Harwin-Exp/Mis-Bend express 10 40
137ar Northshore Exp express 15 40
163ar Fondren Exp-M/City express 20 40




163br Fondren Exp-Airport express 20 40
170ar Missouri City Exp express 15 60
201ar N. Shepherd P&R commuter 10 No service
202ar Kuykendahl P&R Center commuter 8 No service
202br Kuykendahl P&R Houston Ctr commuter 30 No service
204ar Spring P&R commuter 8 No service
204br Spring-Kuykendahl P&R Commuter No service 30
2051ar CBD to Astrodome rail 6 6
205ar Kingwood P&R commuter 10 30
205br Kingwood-Houston Center commuter 30 No service
206ar Eastex-P & R commuter 10 No service
210ar West Belt P&R via Katy/CBD commuter 15 No service
212ar Seton Lake P&R commuter 10 No service
212br Seton Lake Hou Ctr P&R commuter 30 No service
214ar NW Station via Katy/CBD P&R commuter 7 No service
216ar WLY/Pmnt-Katy/CBD P&R commuter 6 No service
221ar Kingsland P&R Katy/CBD commuter 5 30
228ar Addicks P&R Katy CBD commuter 3 No service
228br Addicks P&R/Sh/Co Katy commuter 60 No service
236ar Maxey Rd P&R commuter 12 No service
244ar Monroe P&R commuter 15 No service
244br Monroe P&R via EWTC commuter 60 No service
246ar Bay Area P&R commuter 10 No service
246br Bay Area P&R-EWTC commuter 45 No service
246c¢r Bay Area via NASA commuter 60 No service
246dr Bay Area NASA & EWTC commuter 60 30
247ar Fuqua P&R commuter 10 No service
247br Fuqua P&R - EWTC commuter 20 No service
257ar Townsen P&R commuter 15 No service
261ar West Loop P&R commuter 15 No service
262ar Alief/Westwood P&R commuter 10 No service
262br Alief/Westwood P&R-Hou Ctr commuter 30 30
265ar West Bellfort P&R commuter 6 30
273ar Gessner P&R commuter 12 No service
283ar Kuykendahl/Uptown P&R commuter 15 30
284ar Kingwood/Uptown P&R commuter 20 30
285ar Kingsland/Addicks/Uptown commuter 20 No service
285br NWTC/Greenway Plaza commuter 20 No service
291ar N.Shepherd-TMC P&R commuter 15 No service
292ar W.Bel/W.Wood-TMC P&R commuter 15 30
297ar S. Point/Mon/TMC P&R commuter 15 No service
298ar Addicks/NWTC/TMC P&R commuter 10 No service
313ar Allen Parkway Special local 6 15
320ar TMC Circulator White local 4 15
321ar TMC Circulator Blue local 4 No service
443ar T.C. Jester Ltd. local 20 40
451ar Trolley Route A local 7 7
452ar Trolley Route B local 10 10
453ar Trolley Route C local 7 7




454ar Trolley Route D local 8 8

455ar Trolley Route E local 8 8

601ar Sawdust P&R/CBD Commuter 10 No service
601br Sawdust P&R-Uptown/Greenway | Commuter 10 No service
601cr Sawdust P&R-TMC Commuter 10 No service
602ar Woodlands P&R / CBD commuter 10 No service
602br Woodlands P&R-Upt/Grnwy commuter 10 No service
602cr Woodlands P&R-TMC commuter 10 No service

Note: Shaded lines identify routes that are to be implemented as part of the No Build Alternative
Source: Houston METRO Scheduling Department, 2003




APPENDIX B
NO BUILD ALTERNATIVE

METRO TRANSIT CAPITAL FACILITIES

CORRIDOR/PROJECT LIMITS/LOCATION 2007 STATUS/COMMENTS
No Build
Downtown to Reliant Park
Corridor
Yard & Shop LRT |existing
Stations (16 stations) LRT |existing
Fannin South On Fannin, south of Loop 610 at Astroworld P&R/TS |existing
Reliant Park On Fannin, east of Astrodome TS existing
Smith Lands On Greenbriar, between Braeswood and OST TS existing
Texas Medical Center Transit |On Fannin, north of Galen intersection TC/TS |existing
Center
Dryden/TMC On Fannin, south of Dryden TS existing
Memorial Hermann On Fannin, south of N. MacGregor TS existing
Hospital/Zoo
Hermann Park/Rice University |On Fannin, south of Sunset Blvd. TS existing
Museum District Split track — on Fannin & San Jacinto, between TS existing
Binz and Ewing (side platforms)
Wheeler Split track — on Fannin & San Jacinto, between TC/TS |existing
Wheeler and Blodgett
Ensemble/Houston On Main, at Berry TS existing
Community College
McGowen On Main, at McGowen TS existing
Downtown Transit Center On Main, between St. Joseph Prkway and Pierce| TC/TS |existing
Bell On Main, at Bell TS existing
Main Street Square On Main, between Dallas, McKinney and Lamar TS existing
Preston On Main, at Preston TS existing
U of H Downtown On Main Street Bridge @ U of H TS existing




Downtown Superstop Travis/Lamar/Main/McKinney TC existing

South Main/TMC Transit Major arterials in the TMC area (Fannin, Main) TSM  |existing

Street Recons

Downtown/Midtown Streets Selected Downtown and Midtown transit streets TSM |existing

South Main

Missouri City Park & Ride Beltway 8 @ Fondren P&R  |existing

Gulf

Gulf HOV Lane Pierce/Dowling to Dixie Farm Road HOV- |existing

3+/1/1

Bay Area Park & Ride Bay Area Blvd. @ Feathercraft P&R existing

Bay Area Park & Pool I-45 and Bay Area Blvd. P&P |existing

Fuqua Park & Ride Fuqua and Sabo P&R |existing

South Point Park & Ride Across from the Fuqua Park & Ride P&R  |existing, previously called Fuqua
East

Monroe Park & Ride At Gulf Freeway and Canniff P&R |existing

Eastwood Transit Center Gulf Freeway @ Calhoun TC existing

Southeast

Southeast Transit Center Located at OST and Scottcrest TC existing

Gulfgate Transit Center On Evergreen, just south of I-610 and Gulf TC Programmed

Freeway

Hobby Transit Center Airport Blvd. @ Broadway Proposed; also includes relocation
of facility to accommodate light rail
operations

Eastex

Eastex HOV Lane Quitman to Will Clayton Parkway HOV- |existing

3+/1/1
Eastex HOV Lane* Will Clayton Parkway to Kingwood HOV- |under construction

3+/1/1




Eastex HOV Lane Jackson/Chenevert to Quitman H