Draft Environmental Impact Statement US 290 Corridor

Section 6
Indirect and Cumulative Impacts

This section describes the indirect and cumulative effects analyses conducted for the proposed
US 290 Corridor project. In general, indirect and cumulative impacts include those
consequences of a proposed action that are not direct and may not be readily observable.
Indirect impacts are those effects that would be expected to be caused by the proposed project
but would be later in time or removed in distance. Cumulative impacts are those impacts that
would result from the incremental consequences of an action when added to other past,
present, and reasonably foreseeable future actions. Indirect and cumulative impacts are less
defined than direct impacts, and by definition, cumulative impacts are incremental in nature and
usually are less defined than indirect impacts.

This analysis follows the requirements and processes outlined in the following regulations and
guidance:

e 23 CFR 771 — This regulation prescribes the policies and procedures of the FHWA for
implementing NEPA and the regulations of the Council on Environmental Quality (CEQ),
40 CFR 1500 through 1508.

e Guidance on Preparing Indirect and Cumulative Impact Analyses (TxDOT 2006)

e Guidance for Preparing and Processing Environmental and Section 4(F) Documents,
(FHWA Technical Advisory T6640.8A 1987)

o Position Paper: Secondary and Cumulative Impact Assessment in the Highway Project
Development Process (FHWA 1992)

o Report 466: Desk Reference for Estimating the Indirect Effects of Proposed Transportation
Projects (National Cooperative Highway Research Program [NCHRP] 2002)

e Questions and Answers Regarding the Consideration of Indirect and Cumulative Impacts in
the NEPA Process (Interim Guidance) (FHWA 2003)

e Considering Cumulative Effects Under the National Environmental Policy Act (CEQ 1997)
e Guidance on the Consideration of Past Actions in Cumulative Effects Analysis (CEQ 2005)

e Guidance for Preparers of Cumulative Impact Analysis Approach and Guidance (California
Department of Transportation 2005)

This analysis does not address the development of future AHCT as a reasonably foreseeable
action. Although the proposed project evaluated in this DEIS includes acquisition of ROW to
preserve a 50-foot corridor for future AHCT, there is not an adopted plan or proposal by any
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entity to develop or construct the facility. The impacts of future construction and operation of
AHCT would be addressed by a project proponent prior to implementation, in accordance with
applicable regulations.

6.1 Indirect Effects Analysis

The Council on Environmental Quality defines indirect effects as “...effects, which are caused
by the action and are later in time or farther removed in distance, but are still reasonably
foreseeable. Indirect effects may include growth inducing effects and other effects related to
induced changes in the pattern of land use, population density or growth rate, and related
effects on air and water and other natural systems, including ecosystems” (40 CFR 1508.8).

Indirect effects often occur outside of the project ROW, and may include the growth-inducing
effects on air, water, and other natural resources. Examples of potential indirect effects of
transportation projects include the following:

o Development and land use changes due to improved access

e Storm water runoff increases due to changes in land use and increased development on
land surrounding a proposed roadway facility

¢ Increased sedimentation of wetlands and streams and decreased water quality due to future
development of land adjacent to a new facility

o Loss of vegetation and wildlife habitat and decreased habitat value in areas of increased
land development caused indirectly by improved access

e Impact to historic or archeological resource sites from development projects on private
property that do not require cultural resource investigation because public funds or permits
are not required

¢ Increased use of parks and recreational areas due to more convenient access provided by a
new facility

e Stimulation of the local economy from the circulation of construction spending; improved
access to employment opportunities, markets, goods, or services such as health and
education; an increased work force related to construction; and developments stemming
from a new facility

There are three broad categories of indirect effects:

1. Alteration of the behavior and functioning of the affected environment caused by project
encroachment (physical, chemical, biological) on the environment

2. Project-influenced development effects (i.e, the land use effect)
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3. Effects related to project-influenced development effects (i.e., effects of the change in
land use on the human and natural environment). (NCHRP 2002)

The study team evaluated potential indirect effects to land use, farmlands, communities/quality
of life, air quality, water quality, floodplains, wetlands and vegetative communities, cultural
resources, and hazardous materials. These were the resources and issues that potentially
could be affected by project encroachment (ROW acquisition), project-induced development
effects, and effects related to project-induced development. In accordance with NCHRP
Report 466, the analysis considered a study area and general time frame when impacts could
occur.

Because the proposed US 290 Corridor transportation improvements are in an existing
transportation corridor and the additional project ROW would be directly adjacent to existing
roadway and/or railroad ROW, encroachment due to ROW acquisition would have minor indirect
impacts to the adjacent natural environment. Encroachment due to ROW acquisition in
developed areas would have the potential to affect community cohesion and access to facilities
and services. In regards to potential indirect effects of the project on land development, the
NCHRP Report 466 states that “development effects are most often found up to one mile
around a freeway interchange, up to two to five miles along major feeder roadways to the
interchanges, and up to one-half mile around a transit station.” This is a general guideline, and
individual projects must be analyzed case-by-case. For the analysis of potential indirect effects
of the proposed US 290 Corridor project, the geographic boundary within which development
and land use changes was evaluated is the approximately 306,650-acre study area used in the
US 290 Corridor MIS. The boundary coincides with 1990 US Census tract boundaries, and
includes the area north from US 290 approximately 5-10 miles, south from US 290
approximately 10-15 miles, east of IH 610 approximately 2-3 miles, and west of FM 2920
approximately 15 miles. This area is larger than the general limits of induced development
discussed in NCHRP Report 466. The potential for the proposed project to indirectly influence
land development is discussed in Section 6.1.1 below.

6.1.1 Land Use

The approximately 306,650-acre study area used for the US 290 Corridor MIS was used as the
potential area of indirect and cumulative effects for land use and is shown on Exhibit 21. As
discussed in Section 3.1, land use adjacent to US 290 in the western portion of the project area
tends to be more rural and undeveloped than in the eastern portion where it is mostly
developed. Areas adjacent to Hempstead Road and IH 610 are also mostly developed. East of
BW 8, urban development predominates in all areas surrounding US 290, Hempstead Road,
and IH 610.

Development of vacant land is occurring throughout the study corridor, particularly adjacent to
US 290 between BW 8 and SH 6, and both adjacent to and in the vicinity of US 290 from SH 6
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to the area of the proposed Grand Parkway (SH 99). Several new master planned communities
are under construction, or proposed to be developed in the area west of SH 6 (see

Section 3.1.2). The population of Harris County is projected to increase by approximately

44 percent between the years 2000 and 2035, and employment is projected to increase by
approximately 41 percent during the same period. Housing and associated commercial
development are occurring in northwest Harris County in response to the demand created by
increasing population and employment in Harris County and the region (see Section 3.3.2).

Although there is an undeniable relationship between infrastructure and regional development,
there are many factors considered by a developer in deciding whether to build or not build.
Factors include market demand, site suitability (including its relationship to transportation
infrastructure, economic feasibility, regulatory, environmental, and capital availability. According
to the Urban Land Institute (ULI), programmed transportation improvements are factored into
land use planning and visioning but are not the driving force in these processes (ULI 2004).
The current consensus is that regional development is primarily driven by regional economics
and that the major effect of highways is that they distribute the development within a region
(FHWA 2004; Cevero 2003; Hartgen 2003a and 2003b). New roads often lead to new
development. The proposed improvements in the US 290 Corridor would not provide a new
road, but would provide additional capacity and travel modes (toll facility and reserve for future
AHCT). To better assess land development trends in the northwest Harris County area, the
Cy-Fair Houston Chamber of Commerce and developers with the largest planned projects in the
area were asked to provide their professional opinions about current and future development
and the potential impact of the proposed US 290 Corridor project. Representatives of the
Cy-Fair Houston Chamber of Commerce indicated that without the proposed US 290 Corridor
project, commercial development in the area would continue, but at a slower pace, thus the
proposed project would have some unquantifiable indirect impact on the rate of development
and land use change. Representatives of the Bridgeland development indicated that their
current project development plan does not depend on the US 290 Corridor project. The
proposed Grand Parkway Segment E would bisect the Bridgeland property, and the land
development plan accommodates the planned roadway, which along with US 290 would be the
primary controlled access routes providing access to the development. Representatives of
Towne Lake indicated that the proposed US 290 project would not affect their current
development. Based on this limited survey, it is expected that the proposed US 290 Corridor
project would have some indirect impacts to the rate of land use change. Currently planned
land development projects in northwest Harris County area are expected to continue as
planned, although the rate would be indirectly influenced by the proposed project. Additionally,
future development plans would be based upon developer expectations of transportation
improvements to the corridor and would be accelerated by improved transportation
infrastructure.
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Some land use changes would occur as a result of the proposed project in the vicinity of
Hempstead Road and US 290 from BW 8 eastward. Residential, commercial, and industrial
uses that would be displaced due to ROW acquisition in these portions of the project may move
to other nearby locations, some of which may be currently undeveloped land. Properties that
are adjacent to land that would be acquired for additional roadway ROW may redevelop and/or
change use as access changes to proposed US 290 and Hempstead Road transportation
facilities. Land use changes are difficult to accurately predict or quantify, as they would be
dependent on individual landowners’ desires, economic conditions, and other factors. Itis
generally known that development tends to follow established infrastructure patterns and in turn,
infrastructure (e.g. transportation improvements) follows development. There are many more
residential, office/retail, and industrial properties available for sale or lease in the area than
would be displaced, but it is not possible to predict if and how displaced owners would relocate.
Therefore, the proposed project would have some unquantifiable indirect impact to land use in
this area from BW 8 eastward. Because all of the build alternatives have the same proposed
transportation elements, but vary in proposed typical section horizontally along existing
roadways, it is expected that indirect changes to land use and increased rate of development
would be similar for all build alternatives.

6.1.2 Farmlands

Because the proposed project would have some indirect effects to land use and some on
already developed property, the build alternatives would have some indirect effects on
agricultural land and prime farmland soils. Indirectly, the prospect of improved transportation
access could encourage private development on farmland soils in rural areas. The rate and
amount of development is difficult to quantify because of the multiple and complex factors that
go into a private landowner’s decision to develop land. Some current landowners may already
intend to develop land and better transportation access could be the limiting factor that once
fulfilled would facilitate development. Some landowners may not intend to develop land, but
would be encouraged by the success of those around them who developed after a limiting factor
(transportation) was achieved—this would be a “group think” response. Other landowners may
not plan to develop, but would agree to sell their land to developers as property values rise in
the future. Some landowners may refuse to sell or develop their land regardless of other
factors, and the future development would be delayed until their heirs opted for development.
These scenarios illustrate possible indirect responses of landowners to the build alternatives
that could cause development to occur in the western, rural portions of the study area.
Indirectly some private development would eventually occur on farmlands within the western
portion of the study area and remove the farmlands from active use including rangeland and/or
cultivated agricultural uses. Removal of the farmlands from active use is generally considered
permanent because of permanent disruption to the soil and the expense to return developed
land to productive agriculture.
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6.1.3 Communities/Quality of Life

This section discusses the analysis of potential indirect effects of the proposed project to the
human environment, including the people who live or travel in the area, and the factors that can
influence the quality of life for persons in the vicinity of the proposed project or in larger
geographic areas.

As discussed in Section 1, a long-term indirect effect of the No Build alternative to several
neighborhoods or communities and the traveling public would be the continued reduction below
the desired LOS of roadways in the US 290 study area. Without the proposed project, new
development associated with increased population and employment in the vicinity of the
proposed project and the Houston region would cause increased traffic congestion and reduced
area mobility. With the No Build alternative, as traffic and congestion increase on US 290 and
Hempstead Road, pedestrians and bicyclists would experience more difficult travel conditions in
the area. With the No Build alternative, congestion would be expected to worsen and there
would be more vehicles on the existing roadways, which would adversely affect the visual
quality of the roadway from adjacent lands.

As discussed in Section 4.3.4, construction of the proposed project would have direct, indirect,
and induced effects on local, regional, and state employment, output, and income. Indirect
effects are the sum of all the rounds of purchases by all the interrelated sectors of the state
economy (including direct, induced, and all additional effects) beginning with those that supply
the suppliers of the new roadway/highway construction sector. Indirect effects distribute
throughout the economy at each round of purchases. Induced effects are also indirect effects of
the project, but are farther removed in time, and are generated by the consumption of goods
and services made possible by the payrolls associated with the construction project.

The combined estimated costs for ROW acquisition and construction of the build alternatives
are discussed in Section 4.3.4.1. The additional employment and income, and statewide effect
of the construction of the build alternatives are shown in Tables 4-10 to 4-12. The indirect
statewide economic effect of construction of the proposed project would be approximately

$15 billion. With the No Build alternative, no indirect impacts to employment and income would
be expected. Employment at currently established businesses would be expected to be
influenced by market factors.

6.14 Air

The proposed project would not indirectly affect air quality.

6.1.5 Water Quality

The proposed roadways would increase the amount of impermeable surface in the project area
and would indirectly contribute to increased storm water runoff and non-point source pollution
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from the roadways. However, the net increase of impermeable area from construction of any of
the build alternatives in comparison to the area of the drainage watersheds would be less than
0.1 percent. Temporary and permanent erosion and sedimentation control and other water
guality protection measures that are discussed in Section 4.7 would minimize short-term and
long-term impacts to water resources in the area. With these measures, impacts to water
guality would be expected to be minor.

Some land development would occur as an indirect impact, and could potentially cause
increased storm water runoff. It is expected that potential impacts would be avoided or
mitigated through compliance with state and local regulations, and the indirect impact to water
guality would be minor.

6.1.6 Floodplains

Development within floodplains would be in accordance with the National Flood Insurance
Program (NFIP) and local regulations, and the proposed project would not indirectly impact the
100-year floodplain. Storm water detention facilities and hydraulic features would offset any
increase in flows due to the addition of impermeable cover.

6.1.7 Wetlands and Vegetative Communities

Implementation of the proposed project could indirectly cause some development or
redevelopment of land in areas where residential or businesses would relocate. In the areas
where the majority of the proposed ROW acquisition would occur (east of BW 8 in urbanized
areas), properties that might be developed or redeveloped are not likely to have wetlands or
other sensitive habitats; therefore, it is not likely that there would be indirect impacts to those
resources. Sensitive habitats such as wetlands and habitat for threatened and endangered
species are protected by Section 404 of the CWA and the Endangered Species Act,
respectively. If wetlands would be impacted by other developments, it is expected that
mitigation would offset the impacts. No indirect impacts to threatened and endangered species
would be expected to occur from development or redevelopment in the vicinity of the project.
The No Build alternative would not require relocations, and would not cause indirect impacts to
wetlands, vegetative communities, or threatened and endangered species.

6.1.8 Cultural Resources

As discussed in Section 4.15, a survey and evaluation of both archeological and historic-age
resources will be performed as part of the FEIS, to determine the resources that could be
directly or indirectly impacted by the proposed project. After surveys of resources are
conducted, the eligibility of each resource for inclusion in the NRHP within its historic or
prehistoric context will be assessed. For those resources determined eligible for inclusion in the
NRHP, the impacts of the proposed project and mitigation measures will be assessed.
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6.1.9 Hazardous Materials

Hazardous materials can indirectly affect soil, water, groundwater, and humans if exposed by
road construction activities. TxDOT would conduct additional studies to identify potential
hazardous materials on property proposed to be acquired prior to acquisition and/or
development. If needed, remedial action would occur prior to or during construction, and use of
appropriate management measures would limit the potential for adverse impacts to soil, water,
groundwater, air, and from human exposure.

During construction, appropriate measures would be taken to prevent, or minimize and control
hazardous materials spills in construction assembly areas. Removal and proper disposal of all
materials by contractors would comply with applicable state and federal requirements, and
hazardous materials use during construction activities would not be expected to adversely
impact soil, water, groundwater, air, or humans. The No Build alternative would not be
expected to result in impacts to groundwater resources within the study area.

6.2 Cumulative Effects Analysis

This section presents the cumulative effects analysis conducted for the US 290 Corridor build
alternatives and the No Build alternative. This section includes an introduction to the
background and project-specific requirements for the cumulative effects evaluation followed by
a description of the methodology utilized to perform the analysis. Subsequent subsections
provide the resource-specific cumulative effects evaluations, followed by a summary of the
results of the analysis.

Resources that were found to not be directly or indirectly affected by the project were not
considered in the cumulative effects analysis. Also, some environmental effects categories that
are not resources, such as noise, were not evaluated. Specific resources and environmental
effects categories evaluated in the DEIS are listed in Table 6-1.

6.2.1 Introduction

The CEQ regulations for implementing the NEPA define cumulative effects as: “the impact on
the environment which results from the incremental impact of the action (project) when added to
other past, present, and reasonably foreseeable future actions regardless of what agency
(Federal or non-Federal) or person undertakes such other actions. Cumulative impacts can
result from individually minor but collectively significant actions taking place over a period of
time” (40 CFR 1508.7).

Cumulative effects (impacts) include both direct and indirect, or induced effects that would result
from the project, as well as the effects from other projects (past, present, and reasonably
foreseeable future actions) not related to or caused by the proposed action. The cumulative
effects analysis considers the magnitude of the cumulative effect on the resource health. Health
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refers to the general overall condition, stability, or vitality of the resource and the trend of that
condition. Laws, regulations, policies, or other factors that may change or sustain the resource
trend were considered to determine if more or less stress on the resource is likely in the
foreseeable future. Opportunities to mitigate adverse cumulative effects on a stressed
resource, or a resource that will continue to be stressed are discussed.

Cumulative impacts can result from individually minor but collectively significant actions taking
place over a period of time. Cumulative impacts of the proposed project would be the
incremental impacts that the project’s direct or indirect effects have on that resource in the
context of all other past, present, and reasonably foreseeable future impacts on that resource
from unrelated activities.
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Table 6-1. Determination of Resources/Issues Considered in Cumulative Effects Analysis

Included in
Current Health of Resource Direct Impacts Indirect Impacts CuEr?fLélcattsl've
Analysis?
Land Use
In the study corridor east of SH 6, the area is Acquisition of ROW would change some existing | Currently planned land development projects in Yes
densely developed and most vacant land in the land uses to roadway ROW. Residential, the northwest Harris County area are expected to
vicinity of US 290 and Hempstead Road is being | commercial, and industrial land uses would be continue as planned; however, the rate would be
developed. West of SH 6, large residential and displaced. Some development and indirectly influenced by the proposed project.
master planned subdivisions are under redevelopment of land uses could occur as Future development plans would be based upon
construction and others have been announced. displaced residences and businesses relocate. developer expectations of transportation
Retail, institutional, and other developments have | There are currently available properties for sale improvements to the corridor and would be
been and would continue to be established in and lease in the vicinity of those displaced. Most | accelerated by improved transportation
response to predicted population increases and of the area east of SH 6 is highly urbanized, and | infrastructure. It is generally known that
related housing developments. the amount of vacant land that would be development tends to follow established
developed would be minor. infrastructure patterns and in turn, infrastructure
(e.g. transportation improvements) follows
development.
Farmland

Farmlands in Texas are increasingly being Approximately 100 acres of prime farmland soils | The proposed project would have a minor impact Yes
developed, with 2.2 million acres of rural land in would be converted directly to a ROW use. on land development, and therefore a minor
Texas converted to developed use in a five-year impact to farmland.
period between 1992 and 1997. In west and
northwest Harris County, large amounts of
farmland are being converted and proposed to be
converted to residential and other developed use
as the population grows.
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Table 6-1. contd.

Current Health of Resource

Direct Impacts

Indirect Impacts

Included in
Cumulative
Effects
Analysis?

Communities/Quality of Life

(The communities/quality of life resource/issue encompasses human environment effects.

The issues listed below were evaluated.)

Displacements and Relocations

Direct impacts would include relocations/
displacements of residential, commercial, and
industrial land uses, and community and public
facilities.

No major indirect impacts to housing or alternative
businesses locations are anticipated because
housing and office/retail and industrial space are
available for rent or lease in the general area
where the potential displacement/relocation would
occur.

Displacements include school property at the
Delmar Stadium (IH 610 Interchange), churches,
public buildings and facilities, and one police
station building (for one of the Hempstead Road
alternatives).

The proposed project would not indirectly cause
displacements and relocations.

Yes
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Table 6-1. contd.

Included in
Current Health of Resource Direct Impacts Indirect Impacts CuEr?fLélcattsi've
Analysis?

Community and Public Resources In the short term, an increase in traffic congestion | No indirect impacts to community and public Yes

and potential changes in travel patterns would be
expected due to roadway construction. However,
the proposed project would be built in phases, so
improvements for US 290, Hempstead Road and
the IH 610 Interchange (proposed project) would
not be under construction at the same time. In
the long term, the proposed project would improve
the LOS for roadways in the US 290 study area
having a positive impact on citizens living in
nearby neighborhoods and/or trying to access
community and public facilities.

Direct impacts caused by displacements to
community and public resources, and businesses
important to surroundings communities, as
discussed in Section 4. Individuals and
communities without access to vehicles would
have to travel farther for the community
resources. A hike and bike trail would be
provided along Hempstead Road, which would
benefit persons without access to vehicles in the
surrounding community.

The planned managed lanes (toll lanes) for the
Hempstead Corridor would change access to
some facilities in the area. However, community
impacts in the RSA, would not be expected as a
result of tolling of the managed lanes. All users of
the roadway including local communities and
neighborhoods would be able to use Hempstead
Road and US 290, both non-tolled facilities. The
proposed project would add roadway capacity in the
corridor, which would benefit the traveling public
and local communities and neighborhoods by
improving the roadway LOS and providing
congestion relief. The impact of new and
improved transportation facilities in the Houston
region would be improved mobility for all
populations in the RSA.

resources would be expected.
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Table 6-1. contd.

Included in
Current Health of Resource Direct Impacts Indirect Impacts CuEnf1fléICattsive
Analysis?

Environmental Justice Population and Population increases and demographics changes | No indirect impact to environmental justice Yes

Demographics

would be expected to occur with or without the
proposed project, but not as a result of the
proposed project.

Negative impacts to communities, including
minority and low-income populations in the RSA,
would not be expected as a result of tolling of the
managed lanes. All users of the roadway,
including minority and low-income individuals and
populations, would be able to use Hempstead
Road and US 290, both non-tolled facilities. The
proposed project would add roadway capacity in the
corridor, which would benefit the traveling public,
communities, low-income and minority individuals
and populations by improving the roadway LOS and
providing congestion relief. Additionally, during
emergency evacuations, the tolled facility would be
available as a free travel route for all persons
including low-income and minority populations. The
cumulative impact of new and improved
transportation facilities in the Houston region
would be improved mobility for all populations in
the RSA.

populations, population, or demographics
changes of the study area is expected as a result
of the proposed project.
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Table 6-1. contd.

Current Health of Resource

Direct Impacts

Indirect Impacts

Included in
Cumulative
Effects
Analysis?

Economic Characteristics

Direct impacts include those arising from
purchases made by the new construction sector.
Roadway construction activities would create new
job opportunities and income potential in the area
in the short term.

Potential loss of jobs could occur as a result of the
relocation of businesses.

Although TxDOT would attempt to maintain
access to all businesses during construction, loss
of customers due to difficult access could result in
temporary loss of income to businesses affected
by the proposed construction.

Indirect Impacts and induced effects on local,
regional, and state employment, output, and
income would be expected.

No

Noise

Approximately 120 residences would be impacted
by traffic noise.

No

Visual and Aesthetic Qualities

e Visual and aesthetic qualities vary widely
throughout the project area.

e  Some portions could benefit from
redevelopment, while other portions are
newly developed and/or well maintained
symbols of the community.

Two groups would be visually and aesthetically
impacted by the proposed project. These groups
include (1) individuals with a view from the road,
roadway users, and (2) individuals with a view of
the road, roadway viewers. In general, views
would change from the perspectives of both
parties. To the extent possible, the proposed
project would be designed to create an
aesthetically and visually pleasing experience for
both roadway users and roadway viewers.

Indirect development would affect visual quality of
the areas in which the facility is constructed.
These would include revitalization of some urban
areas near the IH 610 interchange as well as new
development farther west in the corridor.

No

Hike and Bike
No hike and bike trails are parallel and
adjacent to Hempstead Road, although
many bikeways cross it.

Between SH 6 and IH 610, sidewalks would be
constructed parallel to the frontage lanes. All
proposed alternatives (HR-A, HR-B, HR-C, HR-D,
and HR-E) include pedestrian and bicycle facilities
the entire length of the Hempstead Road Corridor.
Pedestrians and bicyclists would benefit from
improved traffic flow and better paved roadways
in the corridor, thus improving the overall
experience.

The proposed project would not indirectly affect
hike and bike facilities or plans.

No
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Table 6-1. contd.

Included in
Current Health of Resource Direct Impacts Indirect Impacts CuEnf1fléICatts|ve
Analysis?
Hazardous Materials The proposed project ROW includes property with | Not Applicable No
Not applicable, not a resource currently operating hazardous materials sites and
facilities or historical sites and facilities. If
contamination were confirmed, TxDOT would
develop appropriate soils and/or groundwater
management plans for activities within these
areas.
Air Quality
The Houston-Galveston Area is currently According to studies conducted by H-GAC, the The proposed project would not indirectly affect No

classified as a “moderate” nonattainment area for
ozone.

The Houston-Galveston Area is currently in
attainment for CO.

regional MPO, air quality has been improving in
the Houston-Galveston area over the past 30
years and is expected to continue to improve.
The proposed project is consistent with drafts of
the financially constrained long-range 2035
Regional Transportation Plan and the 2008-2011
Transportation Improvement Program (TIP) by the
H-GAC. The FHWA is expected to make a
conformity determination for these documents in
the spring or summer of 2007, and the State
Transportation Improvement Program conformity
determination is expected in the fall of 2007.
Through transportation conformity, transportation
projects proposed for implementation within the
Houston-Galveston nonattainment area are
required to demonstrate consistency with the
area’s SIP for attaining the ozone standard.

air quality.
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Table 6-1. contd.

Included in
Current Health of Resource Direct Impacts Indirect Impacts CuEr?fLélcattsl've
Analysis?
Water Quality
Water quality has been impacted in northwest During construction, exposed soil could run off It is expected that the proposed roadway Yes
Harris County primarily due to agricultural into streams and increase turbidity and sediment | improvements would have a minor indirect effect
practices, oil and gas production, and the loading downstream. Use of BMPs would on land use, and indirect effects to water quality
conversion of undeveloped land to an urban minimize the impact to water quality. would be minor.
environment.
Cypress Creek and White Oak Bayou are on the
TCEQ'’s 2004 Texas Water Quality Inventory and
303(d) list, indicating that they do not meet water
quality standards. Elevated bacteria levels
constitute the primary water quality concern for
these stream segments.
Floodplains
Changing — Development has caused Direct impacts would include ROW within up to Development within floodplains would be in Yes
encroachment on the floodplain. Developmentin | 117 acres of floodplain (based on preliminary accordance with the federal and local regulations.
the floodplain is typically offset with detention. assessment). The project would not raise the Storm water detention facilities and hydraulic
Flooding continues to be a problem in the base floodplain elevation. features would offset any increase in flows due to
Houston area. the addition of impermeable cover. The proposed
project would not indirectly impact the 100-year
floodplain.
Wetlands/Waters of the United States
Declining — Changes in land use due primarily to | Direct impacts would include up to 47 acres It is expected that the proposed roadway Yes
residential development. impact to wetlands, based on the preliminary improvements would have a minor indirect effect
assessment. on land use, and minimal indirect impacts to
wetlands would be expected.
Vegetation
Declining — Changes in land use due primarily to | Direct impacts would include up to 198 acres of It is expected that the proposed roadway Yes
residential development. natural (not maintained) vegetation, based on the |improvements would have a minor indirect effect
preliminary assessment. on land use, and minimal indirect impacts to
vegetative communities.
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Table 6-1. contd.

Included in
Current Health of Resource Direct Impacts Indirect Impacts CuEnf1fléICatts|ve
Analysis?
Wildlife

Declining — Continued development has caused Direct impact to wildlife could be mortality as a It is expected that the proposed roadway No

fragmentation and habitat loss, which affects result of construction. improvements would have a minor indirect effect

species in the immediate vicinity. A majority of on land use, and minimal indirect impacts to

wildlife species occur throughout southeast Texas vegetative communities.

and populations are not in jeopardy.

Wild and Scenic Rivers
Not Applicable ‘ Not Applicable | Not Applicable No
Coastal Barrier
Not Applicable ‘ Not Applicable | Not Applicable No
Essential Fish Habitat
Not Applicable ‘ Not Applicable | Not Applicable No
Threatened and Endangered Species

Stable — Impacts to individuals will likely occur, No known direct impacts None No

especially plant species, threats to overall

populations are not expected. Suitable habitat

would continually be lost through land conversion.

Cultural Resources: Historic and Archeological
No known historic or archeological resources are | TxDOT will consult with the THC regarding any No known indirect impacts; coordination with THC No

within the proposed project ROW.

potential affect that the proposed undertaking may
have on historic properties and archeological
resources.

will occur as described under direct impacts.
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6.2.2 Methodology for Cumulative Impact Analysis

An eight-step process was followed to assess cumulative impacts, based on the TxDOT's
Guidance on Preparing Indirect and Cumulative Impact Analyses. The steps are outlined in
Table 6-2.

Table 6-2. Guidelines for Identifying and Assessing Cumulative Effects

1 Identify the resources to consider in the analysis
2 Define the study area for each affected resource
3 Describe the current health and historical context for each resource

Identify direct and indirect impacts that may contribute to a

4 cumulative effect

5 Identify other reasonably foreseeable actions that may affect
resources

6 Assess potential cumulative effects to each resource

7 Report the results

8 Assess and discuss mitigation issues for all adverse impacts

Source: TxDOT 2006
The eight steps used in this cumulative effects analysis are described below.

Step 1: Identify Resources to Consider

The first step in performing the cumulative impact analysis was to identify which resources to
consider in the analysis. The cumulative impact analysis should focus only on (1) those
resources significantly impacted (directly or indirectly) by the project and (2) resources currently
in poor or declining health or at risk even if the project impacts area is relatively small (less than
significant).

Table 6-1 summarizes each resource impact, presents a determination of which resources
would be carried forward and evaluated in the cumulative effects analysis, and identifies why
some resources and effects categories were eliminated from the cumulative effects evaluation.
Resource categories for which cumulative effects were evaluated include: Land;
Communities/Quality of Life; Water Resources; and Wetlands, Vegetation, and Waters of the
United States.

Step 2: Define the Study Area for Each Resource

The cumulative effects analysis considered both geographic and temporal study limits where
applicable. A Resource Study Area (RSA) was defined for each resource and is discussed in
the subsection for each resource. The RSAs were used for characterization of the health
condition and trend for each resource and to determine the potential cumulative effects on a
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resource when quantitative information was not available. Cumulative effects were determined
considering the potential cumulative effect on the health and trend on the resource within the
RSA.

Step 3: Describe the Current Status/Viability and Historical Context for Each Resource

The historical context and health of each resource is described and presented in each resource
subsection. This information is important to establish the baseline condition and trend the
resource is experiencing to be able to estimate the magnitude of the resource effect. The
historical context is first described to provide an explanation of the factors that have caused the
current health of the resource. As previously mentioned, health refers to the general overall
condition, stability, or vitality of the resource and the trend of that condition. Past actions
represent the projects or activities in the area that have collectively caused the current status,
health, vitality, and trend of the resources summarized in each resource section. Where
possible, a quantitative assessment of the current health condition and the trend it is
experiencing was provided; however, for many resources, quantitative data were not available
to document the current health or trend of the resource. For these resources, a qualitative
discussion of the resource health and trend is presented, and the types of actions that have
caused or influenced resource health and trends are discussed.

Step 4: ldentify the Direct and Indirect Impacts of the Project

This step identifies the direct and indirect effects that could result from the project that may
contribute to a cumulative effect when added to non-project related effects. Direct and indirect
impacts are defined by CEQ regulations (40 CFR 1508.8) as follows: “Direct impacts are
caused by the action and occur at the same time and place”...“Indirect (secondary) impacts are
caused by the action and are later in time and farther removed in distance, but are still
reasonably foreseeable. Indirect impacts may include growth inducing effects and other effects
related to induced changes in the pattern of land use, population density or growth rate and
related effects on air and water and other natural systems, including ecosystems”

(40 CFR 1508.8). A summary of the direct and indirect effects is presented for each resource.

Step 5: ldentify Other Reasonably Foreseeable Effects

A cumulative and indirect effects analysis requires consideration of past, present, and
reasonably foreseeable future actions. The approach used for this cumulative effects analysis
included an assessment of past, present, and future actions with the purpose of characterizing
the types of actions that are representative of past, present, and future development in the RSA.
This provides a context for the types of development projects that have caused the current
health of the land and other resources and the trends the resources are experiencing. It also
provides insight as to the effect of development on future resource stress and future trends.

The year 1995 was selected as the baseline year for the cumulative effects analysis.
Quantification of individual past actions was not performed; past actions were considered
collectively as the development that had occurred as of 1995. Present actions are considered
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to be the development that has occurred between 1995 and 2006, as shown on Exhibit 21. The
present actions are considered the development between 1995 and 2006. This present
development area was determined by comparing the development shown on 1996 aerial
photography to that in 2006.

Reasonably foreseeable future actions included current and planned land development projects
and planned transportation projects included in the 2025 RTP. Exhibit 21 shows foreseeable
land development projects after 2006 and the planned transportation improvements, both new
and improved facilities, through 2025.

Step 6: ldentify and Assess Cumulative Impacts

Quantitative assessment of the cumulative effects on resource health and trends in the RSA
was the goal of the cumulative effects analysis. However, where incomplete or unavailable
information precluded a quantitative assessment of all resources, a qualitative assessment of
the cumulative effect on each resource was performed. The cumulative effects analysis
considered the direct and indirect effects of the project, together with the effects of past,
present, and reasonably foreseeable future projects. The magnitude of the cumulative effect
was determined by comparing the effect to the health and trend of the affected resource.

Step 7: Report the Results

The results of the cumulative effects analysis are reported herein. Direct effects are found in
Section 4, and indirect effects were reported in Section 6.1. Both are summarized in this
chapter as they are included in the cumulative effects analysis. The assumptions and methods
used are described in each resource section.

Step 8: Assess the Need for Mitigation

Opportunities for mitigation of adverse effects are discussed for each resource. These are not
meant to be mitigation measures that TxDOT would, or has the authority to, implement. Rather,
they are intended to disclose steps or actions that could be undertaken by local, state, and
federal agencies and organizations to minimize the potential cumulative effect on each resource
health and trend.

6.2.3 Land
6.2.3.1 Resource Study Area (RSA)

The land use RSA is the approximately 306,650-acre study area used for the US 290 Corridor
MIS and is the same study area used for the indirect effects analysis. The study area is shown
on Exhibit 21 and includes the area north from US 290 approximately 5-10 miles, south from
US 290 approximately 10-15 miles, east of IH 610 approximately 2-3 miles, and west of

FM 2920 approximately 15 miles.
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6.2.3.2 Summary of Current Health and Historical Context

Current Health

The 2003 Texas Rural Lands study found that Texas leads all other states in the loss of rural
farming and ranching lands. According to the study, “if the trend continues at the same rate for
the next two decades, much more of the land in south, central, and east-central portions of the
state will become fragmented.” As discussed in Section 3.1, land use adjacent to US 290 in the
western portion of the project area is rural and undeveloped, and in the eastern portion it is
mostly developed. Areas adjacent to Hempstead Road and IH 610 are also mostly developed.

Development of vacant land is occurring throughout the study corridor, particularly adjacent to
US 290 between BW 8 and SH 6, and both adjacent to and in the vicinity of US 290 from SH 6
to the area of the proposed Grand Parkway (SH 99). Several new master planned communities
are under construction, or proposed to be developed in the area west of SH 6 (see

Section 3.1.2). As part of the Sunbelt Region of the rapidly developing southern U.S. economy,
the Houston area and Harris County are expected to continue rapid economic growth and
development. The population of Harris County is projected to increase by approximately

44 percent between the years 2000 and 2035, and employment is projected to increase by
approximately 41 percent during the same period. Housing and associated commercial
development are occurring in northwest Harris County in response to the demand created by
increasing population and employment in Harris County and the region (see Section 3.3.2).

Historical Context

In 2003, the Texas A&M University System, in cooperation with American Farmland Trust,
published Texas Rural Lands: Trends and Conservation Implications for the 21% Century. The
study evaluated historic, current, and future trends in rural land use within the State of Texas.
The study found that rural land, including farmlands, in Texas are increasingly being developed,
with 2.2 million acres of rural land in Texas being converted to urban use in a five-year period
between 1992 and 1997.

Exhibit 21 shows existing and past land use within the RSA beginning just west of FM 359 and
extending southeastward to BW 8. Aerial photography produced by the USGS (1995) and
H-GAC (2006) was reviewed for the RSA to determine the extent of past and present
development within the RSA. Aerial photography from 1972 (Wilson 1972) was also evaluated
to estimate development change between 1972 and 1995. In 1972, development in the RSA
extended to Gessner Road. Small communities (i.e. Waller and Hockley) were also observed in
the area. However, these communities exhibited less development as compared to the 1995
aerial. By 1995, Houston development had spread to SH 6 and the small communities of
Hockley and Waller had expanded. Many areas from north of the US 290 Corridor to Mason
Road in Katy, Texas, had also experienced sizeable growth between 1972 and 1995. Between
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BW 8 and IH 610, the area within the RSA is almost completely committed to developed land
use with little open space remaining for new development. During the past decade,
development has steadily increased within the RSA from just west of FM 359 to BW 8.
Estimated developed uses derived from 1995 aerial photography indicate 23 percent
(62,200 acres) of the RSA west of BW 8 was developed land. Eleven years later, the 2006
aerial photography indicates 42 percent (112,600 acres) of the area in developed land use.

6.2.3.3 Summary of Direct Effects

Transportation facilities are only one factor in creating favorable land development conditions.
Other prerequisites for land development opportunities include the demand for new
development, favorable local and regional economic conditions, adequate utilities, and
supportive local land development regulations and policies. Development effects, both
beneficial and adverse, would continue under the No Build alternative regardless of when or if
the proposed project is constructed. The proposed build alternatives would directly acquire
approximately 560 acres of new ROW.

6.2.3.4 Summary of Indirect Effects

Currently planned land development projects in the northwest Harris County area are expected
to continue as planned; however, the rate would be indirectly influenced by the proposed
project. Additionally, future development plans would be based upon developer expectations of
transportation improvements to the corridor and would be accelerated by improved
transportation infrastructure. It is generally known that development tends to follow established
infrastructure patterns and in turn, infrastructure (e.g. transportation improvements) follows
development.

Some indirect land use changes could occur as a result of the proposed project in the vicinity of
Hempstead Road and US 290 from BW 8 eastward. Residential, commercial, and industrial
uses that would be displaced due to ROW acquisition in these portions of the project may move
to other nearby locations, some of which may be currently undeveloped land. Properties that
are adjacent to land that would be acquired for additional roadway ROW may redevelop and/or
change use as access changes to proposed US 290 and Hempstead Road transportation
facilities. Therefore, the proposed project would have some unquantifiable indirect impact to
land use in the area from BW 8 eastward.

As discussed in Section 6.2.3.2, the No Build alternative would impact the rate of currently
planned development, and would have some indirect effect on planning for future development.
Because all of the build alternatives have the same proposed transportation elements, but vary
in proposed typical section horizontally along existing roadways, it is expected that indirect
changes to land use and increased rate of development would be similar for all build
alternatives.
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6.2.3.5 Other Reasonably Foreseeable Effects

As discussed in Section 3.1 and Section 3.3, a large amount of vacant land in the vicinity of the
project, and throughout the Houston region, is being developed as residential, commercial, or
industrial use, in response to increases in population and employment in the region. The
forecast is for this trend to continue, as evidenced by recent proposed residential and master
planned developments of a total of more than 12,000 acres near US 290 in northwest Harris
County. Other commercial and public land uses necessary to support increasing populations
are expected to be developed near existing and future developments in the vicinity of US 290.
Without the proposed project, it is likely that the proposed project ROW would be developed in
the future for another use.

As reported in the DEIS Volume 1 for Grand Parkway Segments E, F-1, F-2, and G, an Expert
Panel determined that land use impacts would occur for both the Build and No Build Alternatives
of the Grand Parkway. The land use analysis determined that the Build Alternative would
directly impact 2,664 acres of land use and indirectly impact 11,373 acres above that expected
for the Segment F-2 No Build Alternative. The area of direct and indirect impacts from those
segments of the Grand Parkway project would total 14,037 acres. These impacts would include
conversion of undeveloped land to developed land and residential land use to commercial land
use in the area of influence for those proposed projects.

6.2.3.6 Results of Cumulative Effects Analysis

Cumulatively, the proposed project would cause some indirect changes to land use and directly
convert approximately 560 acres of land to roadway ROW. Direct impacts within the RSA as a
result of other planned private development include more than 12,000 acres. Direct and indirect
impacts as a result of the planned Grand Parkway Segments E, F-1, F-2, and G include
approximately 14,037 acres. Land uses in the US 290 RSA would change over time as the
population increases, resulting in development of vacant land and redevelopment of other land
uses. Therefore, the land use impact associated with the proposed project would be minor in
comparison to the impacts of other current and reasonably foreseeable projects in the RSA.

6.2.3.7 Mitigation Opportunities

The 2003 Texas Rural Lands study indicated that Purchase of Development Rights (PDR)
programs are used in other states to slow the land use conversion and fragmentation of farms,
ranches, and wildlife habitats. According to the study, PDR programs buy development rights
from willing landowners, and based on simulation models, the study found that Texas would
benefit most if a PDR was to be implemented in areas where relatively large ownerships
(greater than 2,000 acres) are present. Because the mean farm size in Harris County is

124 acres and the median is only 40 acres (USDA Census of Agriculture 2002), a PDR program
by the State of Texas would not be an effective mitigation within the RSA.
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6.2.4 Communities/Quality of Life

This section addresses community impacts and quality of life issues. Under communities and
quality of life, the following attributes were reviewed for cumulative impact: (1) displacement
and relocations, (2) economic characteristics, (3) communities and public resources, (4) traffic
and public safety, (5) noise, and (6) visual and aesthetic impacts.

6.2.4.1 Resource Study Area (RSA)

The Communities/Quality of Life RSA is generally an approximately 162,980-acre study area
based on the 2000 U.S. Census tract boundaries that are directly adjacent to or within the area
where the proposed roadway construction would occur (Exhibit 8). Cumulative impacts or
benefits to the City of Houston, the Houston regional area (CMSA), smaller cities, and
neighborhoods were also evaluated.

6.2.4.2 Summary of Current Health and Historical Context

Current Health

The proposed project intersects a total of 33 year-2000 U.S. Census tracts. The year-2000 U.S.
Census tracts intersected by the study area are shown on Exhibit 8. The population within
these 33 tracts totals 118,133, with approximately 47 percent of the population being classified
as minority, including those persons of Hispanic origin. The 1999 median household income
within the 33 study area census tracts ranges from a low of $26,994 in Census Tract 5216, to a
high of $89,441 in Census Tract 5518. Within the 33 tracts, approximately 12 percent of the
population is below the national poverty threshold.

The RSA is primarily composed of commercial and mixed land use adjacent to the proposed
roadway improvements. The existing named neighborhoods and subdivisions located in close
proximity to the proposed project are shown on Exhibit 6. Currently planned land development
for residential areas and residential areas recently starting construction in the RSA is discussed
in Section 6.2.3. Other communities in the project area include Cypress (located from
Mueschke Road to Skinner Road), Hockley (located from FM 2920 to Bauer Road) and
Satsuma (located 10 miles southeast of Cypress), a historic town site (Exhibit 6, Sheet 6). The
RSA also includes parts of the City of Houston and the City of Jersey Village. Development of
vacant land is occurring primarily along US 290, particularly adjacent to US 290 between BW 8
and SH 6, and both adjacent to and in the vicinity of US 290 from SH 6 to the area of the
proposed Grand Parkway (SH 99).

As discussed in Section 6.2.3, large land areas are planned to be developed as residential and
master planned communities near the smaller communities and rural areas west of SH 6. The
proposed ROW for the managed lanes from Barker Cypress Road to the proposed Grand
Parkway is primarily composed of rural, undeveloped agricultural land which is not currently
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occupied by any communities, except for several residential homes located on Lewis Road
directly west of Barker Cypress Road (Exhibit 5, Sheet 19). One other residential community in
the vicinity of the managed lanes located outside the BW 8 is Stone Gate. These residential
communities are within 300 to 400 feet from US 290 and would have an alternative mode of
transportation into other parts of Houston. The quality of life for commuters in the communities
located in the rural areas could improve due to improved transportation facilities in the area.

Historical Context

Over the past four decades, the populations of Harris County, and the Cities of Houston and
Jersey Village have steadily increased. In Harris County, between 1960 and 2000, the
population increased from 1,243,158 to 3,400,578. In the Cities of Houston and Jersey Village,
between 1980 and 2000, the population has increased from 1,574,649 to 1,953,631 in the City
of Houston and from 4,084 to 6,880 in the City of Jersey Village, according to the US Census
Bureau. As discussed in Section 1.1.2, the US 290 study area, Houston, and the Houston-
Galveston-Brazoria regional area are projected to have population increases of 81, 41, and

64 percent, respectively, between 2000 and 2025. According to the 2000 US Census,
approximately 67,777 households were counted in the 33-tract area. H-GAC projects

139,372 households in the 33-tract area by 2025, which is more than double. These population
increases are projected with or without construction of the proposed project.

Population growth (indicated by an increase in the number of households) and total employment
represent the primary demographic and economic indicators for travel demand, which is defined
by the number, purpose, and type of trips. Between 2000 and 2025, the number of households
and total employment within the project area, Harris County, and the Houston regional area are
predicted to substantially increase. Daily vehicle miles traveled in the corridor were estimated to
be 6.5 million in 2000 and are expected to increase to 12.1 million in 2025, an increase of
approximately 85 percent. If roadway facilities are not improved, the percentage of congested
roads in the corridor is predicted to more than triple during that time, increasing from 9 to

33 percent (H-GAC 2005a).

6.2.4.3 Summary of Direct Effects

The proposed project would displace businesses, residences (single-family and multi-family/
apartment units), mini-storage units, and community and public facilities. Alternatives 290-A,
290-B, 290-C, and 290-D would require approximately 392, 394, 403, and 400 acres of ROW
acquisition and 230, 162, 256, and 240 displacements, respectively. Hempstead Road
Alternatives HR-A, HR-B, 290-C, HR-D and HR-E would require approximately 120, 50, 96, 28,
and 119 acres of ROW acquisition and 283, 227, 436, 195, and 360 displacements,
respectively. The IH 610 Interchange Alternatives 610-A, 610-B, and 610-C would require
approximately 32, 43, and 44 of ROW acquisition and 35, 43 and 44 potential business
relocations/displacements, respectively, including a small portion of property at Delmar Stadium

CSJ 0050-06-061, etc. 6-26 May 2007



Draft Environmental Impact Statement US 290 Corridor

complex. Property acquisition would change the tax status of the land and cause a loss of
property tax revenue for local taxing entities, as discussed in Section 4.3.4.2. Along Hempstead
Road, approximately 11 percent of households in the eight adjacent census tracts do not have
access to vehicles (US Census 2000). Some of the Hempstead Road build alternatives would
displace churches and businesses that may be important to the surrounding communities,
including two grocery stores, a hardware store, and a bus company that transports individuals to
and from Mexico.

Construction would have direct and indirect beneficial effects on local, regional, and state
employment. Direct impacts include those arising from purchases made by the new
construction sector. Roadway construction activities would create new job opportunities and
income potential in the area in the short term. Potential loss of jobs could also occur as a result
of the relocation of the businesses. Although TxDOT will attempt to maintain access to all
businesses during construction, loss of customers due to difficult access could result in
temporary loss of income to businesses affected by the proposed construction. Some minority
and/or low-income populations or individuals may be impacted by loss of property, home
relocations, or loss of jobs due to relocations of businesses close to their homes.

All build alternatives would displace community resources or public facilities. Displacements
would include property at the Delmar Stadium complex, churches, public buildings and facilities,
and one police station building.

All communities may experience short-term effects due to noise, increased travel time, and
change in access during construction. Some land uses would experience direct noise impacts,
as discussed in Section 4.6. Minor visual and aesthetic impact could also impact communities,
as discussed in Section 4.17.

6.2.4.4 Summary of Indirect Effects

As discussed in Section 6.1.1, indirect effects of the proposed project to land use would be
minor. Also, the No Build alternative would have little effect on currently planned development,
but could indirectly affect land use by slowing down the current rate of commercial development.

During construction, the local economy would be positively affected by a temporary increase in
spending by construction employees at businesses and restaurants in the vicinity of the
proposed project. The proposed project would not be expected to have an adverse impact on
local employment in the vicinity of the project; however, a loss of jobs could occur as a result of
the relocation of the businesses along US 290, Hempstead Road, and the IH 610 Interchange
(see Section 4.3.1). Construction would have indirect beneficial effects on local, regional, and
state employment. Indirect impacts include those arising from purchases made by the new
construction sector. Roadway construction activities would create new job opportunities and
income potential in the area in the short term. TxDOT would attempt to maintain access to all
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businesses during construction, but difficult access could result in temporary loss of income to
businesses affected by the proposed construction. Roadway construction activities would
create new job opportunities and income potential in the area in the short term. The number of
construction-related jobs would vary depending on the phasing of project construction.

Residential, commercial, and industrial properties that would be displaced due to ROW
acquisition or loss of roadway access may move to other nearby locations, some of which may
be currently undeveloped land. Residential, office/retalil, industrial properties are available for
sale or lease in the area; therefore, a major indirect impact to people in these communities and
neighborhoods would not be expected. Properties that are adjacent to land that would be
acquired for additional roadway ROW may redevelop and/or change use as access changes to
proposed US 290 and Hempstead Road transportation facilities.

As discussed in Section 1, a long-term indirect effect of the No Build alternative to several
neighborhoods or communities and the traveling public would be the continued reduction below
the desired LOS of roadways in the US 290 study area. Without the proposed project,
development associated with increased population and employment in the vicinity of the
proposed project and the Houston region would cause increased traffic congestion and reduced
area mobility.

Visual quality impacts would be indirect effects of the proposed project and could impact two
views: views of the proposed roadway project from the surrounding landscape, and views from
the proposed roadway project of the surrounding landscape. Development or redevelopment, if
it occurred as a result of the proposed project, would affect visual quality of the areas in which
facilities would be constructed, but since most would occur in urban areas, the visual and
aesthetic impacts would be minor. With the No Build alternative, congestion would be expected
to worsen and there would be more vehicles on the existing roadways, which would adversely
affect the visual quality of the roadway from adjacent lands.

6.2.4.5 Other Reasonably Foreseeable Effects

Reasonably foreseeable projects in the Communities/Quality of Life RSA include roadway
projects and large master planned communities. The most significant reasonably foreseeable
roadway projects in the RSA include the Grand Parkway Segments E (Franz Road to US 290)
and F-1 (US 290 to SH 249) (DEIS completed), and the IH 610 Interchange at IH 10, which is
already under construction. Two new residential developments include the 10,000-acre
Bridgeland community south of US 290 along the proposed Grand Parkway (SH 99), and the
2,400-acre Towne Lake development located just east of the Bridgeland community. These
planned communities include some green space, but the majority of the residential communities
will be housing and other amenities. Other developments in the RSA, such as Fairfield, Coles
Crossing, and Cypress Creek Ranch, continue to expand.
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A large amount of vacant land in the RSA and throughout the Houston region is being
developed as residential, commercial, and industrial use, in response to increases in population
and employment in the region. This forecast is for this trend to continue, as evidenced by
recent proposed residential and master planned developments near US 290 in northwest Harris
County. Other roadways and land use changes necessary to support increasing populations
are expected to be developed near existing and future neighborhoods and communities in the
vicinity of US 290.

6.2.4.6 Results of Cumulative Effects Analysis

In the RSA, other sections of major roadway reconstruction projects are currently underway or
planned in response to increased population growth and the need for improved mobility in the
region. For each major roadway project there is the potential for displacement and relocation of
businesses, single- and multi-family residential homes, community resources (including parks,
schools, cemeteries, public facilities, police, fire and EMS facilities, and churches), and other
facilities (including pipeline transfer stations, municipal facilities, etc).

It is difficult to predict the exact amount of land acquisition and displaced businesses,
single-family and multi-family residential, community resources, and other displacements that
would be needed for future roadways or other residential or commercial land development in the
RSA. However, three major arterials either under construction or in the planning process were
identified in the vicinity of the proposed project including IH 10 (from Grand Parkway/SH 99 to
IH 610 Interchange), proposed Grand Parkway Segment E (Franz Road to US 290), and
proposed Grand Parkway Segment F-1 (US 290 to SH 249). These projects would displace a
total of approximately 900 businesses, 100 single-family units, and 100 multi-family units. The
proposed US 290 Corridor project would displace a total of approximately 300 to 600
businesses, residences, community, and public facilities, depending on the alternative selected.
The majority of these would be businesses (see Section 4.3.1).

As discussed in Section 4.3.4.2, the proposed project would result in a loss of property taxes for
taxing entities in the project area. The cumulative impact of several large roadway projects
occurring in the same time period would potentially cause a small reduction in tax revenues for
these taxing entities; however, continued development in the RSA would contribute to an overall
increase in property values which would increase and possibly offset the loss in property tax
revenue.

The cumulative impact of displacements for the proposed project, IH 10, and Grand Parkway
Segments E and F-1 would not be expected to adversely affect regional housing and business
resources because alternative residential, commercial, and undeveloped land is available. In
the short term, access to community facilities and resources would be adversely impacted in
areas of construction. However, in the long term, improving transportation facilities in the region
would reduce congestion. The cumulative impact of the proposed project and other foreseeable
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transportation projects would be improved mobility for the traveling public and access to
community resources.

It would be expected that overall positive cumulative impact to employment and income would
result from construction of the proposed project and other roadway projects in the RSA.
Roadway construction activities would create and sustain job opportunities and income potential
in the area during the period of construction. The number of construction-related jobs would
vary depending on the phasing of the construction. During construction, the local economy
would be expected to be indirectly affected by temporary spending by construction employees
at retail businesses and restaurants in the vicinity of the proposed project. Some potential
customers may avoid areas under construction, but the temporary loss of that business would
be at least partly replaced by others involved in construction of the proposed project. TxDOT
would maintain access to retail businesses and restaurants during construction to help minimize
potential adverse economic impacts to area business.

The proposed construction expenditures for materials and labor would have indirect and other
induced effects on local, regional, and state employment, output, and income. The combined
estimated costs for ROW acquisition and construction of the proposed project are discussed in
Section 4.3.4.1. Depending on the alternative selected, the estimated cost of the proposed
project would be between approximately $3.7 billion and $4.2 billion, including ROW acquisition
costs. The indirect statewide economic effect of construction of the proposed project would be
between $13 billion to $16 billion. The additional employment and income, and statewide effect
of the construction of the build alternatives are shown in Tables 4-10, 4-11, and 4-12.

Community and public resources in the area include schools, churches, cemeteries, parks,
police protection, fire protection, and medical services. In the western area of the proposed
project, where rural areas are being developed, it is expected that additional schools, parks, and
churches would be constructed to serve new residential areas. Similarly, emergency services
(police, fire, and medical) would expand to meet the needs of the public. Emergency service
providers (police protection, fire protection, and EMS) would receive notification and
accommodations prior to roadway construction or ramp closings. With this information,
emergency responders would be able to plan their routes in advance of an emergency situation.
In the long term, the implementation of the build alternatives would improve area-wide access
and mobility in the region.

In already developed areas and areas planned for development, the community and public
resources would change over time as based on the needs of the public and through the actions
of local government and other authorities. The proposed project would displace community and
public facilities, depending on the alternative selected (see Section 4.3.5).

Some designated bikeways are along roadways in the area, and the proposed project would
provide sidewalks along US 290 frontage roads from IH 610 to SH 6 and a hike and bike facility
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along Hempstead Road. TxDOT and other agencies, such as H-GAC and Harris County, are
considering expanding pedestrian and bicycle facilities along roadways and other features.
Additionally, existing and newly constructed neighborhoods may provide new bicycle and
pedestrian facilities in the RSA. As areas become more densely populated, pedestrian and
bicycle facilities are anticipated to be more widely used and expanded in the future. The
proposed project would not prevent expanded use or construction of such facilities. The
cumulative impact to pedestrian and bicycle facilities would be beneficial.

Transportation improvement projects in the region include highway, road, bridge, or overpass
construction, reconstruction, widening, or upgrades to accommodate current and projected
traffic in the area. Major projects currently under construction in RSA include the IH 10 from
IH 610 to SH 99, and the IH 610/IH 10 Interchange. Both projects are adding lanes to the
existing roadways, and toll lanes are being constructed on IH 10 and proposed on Grand
Parkway Segments E and F-1. These transportation projects and studies are some of the
actions that federal, state, and local transportation planners are involved in to improve existing
and future transportation and public safety in the RSA and Houston region area. In addition,
emergency evacuation plans in the Houston-Galveston region were recently modified to include
new plans for contraflow lanes. The plan for US 290 will help move citizens safely and
efficiently out of harm’s way during large-scale and mandatory hurricane evacuations. The
cumulative impact of new and improved transportation facilities in the Houston region would be
improved traffic flow and reduced travel times for the public, communities in the RSA, and
emergency vehicles. In the long term, the No Build alternative would cause an increase in
future traffic congestion, which would increase travel times for all vehicles and reduce public
safety, resulting in impacts to quality of life for communities in the RSA.

The RSA for cumulative visual and aesthetic impacts is difficult to define, because visual and
aesthetic impacts cannot be precisely defined since they are related to personal opinions of
views, culture, and identity. Potential visual and aesthetic impacts of the proposed project
would result from construction of the proposed roadway project — roads, bridges, lighting, etc.,
and indirectly from development and redevelopment in the urban portion of the project area.
With redevelopment, newer structures as well as renovated older structures would improve the
visual and aesthetic qualities of the project area. In conjunction with the visual qualities of the
proposed project, the area is expected to exhibit improved visual and aesthetic qualities
throughout the vicinity.

Ongoing land development in the western, currently rural portions of the project area will change
the visual and aesthetic qualities in the area. Major residential and master planned
communities, other land use changes, and the proposed Grand Parkway (SH 9) would be
expected to change the views in the vicinity. Near the intersection of the proposed Grand
Parkway, direct connectors and frontage roads would be constructed in the future. This would
significantly alter the landscape appearance adjacent to the intersection due to the vertical
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extent of the interchange. In accordance with TXDOT policies, landscaping and structures at
the interchange would be designed to promote visual and aesthetic qualities. It is expected that
land use in the vicinity of the future interchange would become developed, rather than rural, and
the resulting visual and aesthetic qualities would be compatible with future land use. The
proposed US 290 project would have minor visual and aesthetic impacts in that area, but the
combination of ongoing and future development would have a cumulative impact to visual and
aesthetic qualities.

Negative impacts to communities, including minority and low-income populations in the RSA,
would not be expected as a result of tolling of the managed lanes. All users of the roadway,
including minority and low-income individuals and populations, would be able to use Hempstead
Road and US 290, both non-tolled facilities. The proposed project would add roadway capacity in
the corridor, which would benefit the traveling public, communities, low-income and minority
individuals and populations by improving the roadway LOS and providing congestion relief.
Additionally, during emergency evacuations, the tolled facility would be available as a free travel
route for all persons, including low-income and minority populations. The cumulative impact of
new and improved transportation facilities in the Houston region would be improved mobility for
all populations in the RSA.

6.2.4.7 Mitigation Opportunities

TxDOT would maintain access to retail businesses and restaurants during construction to help
minimize potential adverse economic impacts to area business. Emergency service providers
(police protection, fire protection, and EMS) would receive notification and accommodations
prior to roadway construction or ramp closings. With this information, emergency responders
would be able to plan their alternate routes in advance of an emergency situation.

A detailed noise analysis for the preferred alternative, including associated abatement
measures, will be included in the FEIS. To address construction noise, provisions will be
included in the plans and specifications that require the contractor to make every reasonable
effort to minimize construction noise through abatement measures such as work-hour controls
and proper maintenance of systems.

6.2.5 Water Resources
6.2.5.1 Resource Study Area (RSA)

The RSA for cumulative impacts to water resources was developed by identifying the
watersheds that intersect the proposed roadway improvements. The RSA for water resources
is over 429,342 acres in northwest Harris County (Exhibit 22). Over the last 15 to 20 years,
agencies and local governments have moved toward managing water quality by using the
watershed approach (EPA 2005). TCEQ manages the Water Pollution Control Program in
Texas, FEMA and Harris County manage and oversee floodplains in Harris County, and the
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U.S. Army Corps of Engineers has jurisdiction over waters of the U.S. in Texas. The cumulative
effects RSA boundary for water resources was defined by connecting the outer limits of each of
the watersheds that intersected the proposed roadway improvements. The watersheds
included are Buffalo Bayou above tidal, White Oak Bayou, Addicks Reservoir, and Cypress
Creek.

6.2.5.2 Summary of Current Health and Historical Context

Water Quality
Current Health

Every two years, TCEQ assesses the quality of its waters and reports to the EPA the extent to
which each water body in the state meets water quality standards. The number of stream miles
assessed has increased every year since 1996, leading to an increased number of waters
identified as having impaired water quality. In general, over 70 percent of the assessed streams
met water quality standards. Cypress Creek and White Oak Bayou are on the TCEQ'’s 2004
Texas Water Quality Inventory and 303(d) list, indicating that they do not meet water quality
standards. Elevated bacteria levels constitute the primary water quality concern for these
stream segments. Elevated bacteria levels in a stream can come from both human and non-
human sources. The project area is above the Gulf Coast Major Aquifer. Use of groundwater in
the area will continue to decrease, as the water supply is converted to surface water use due to
regional subsidence concerns.

Historical Context

Water quality has been impacted in northwest Harris County primarily due to agricultural
practices, oil and gas production, and the conversion of undeveloped land to an urban
environment. In agricultural practices, the use of herbicides, pesticides, and concentrated
animal waste contribute to water quality concerns. Oil and gas exploration create additional
concerns with the possibility of spills. Urbanization has introduced additional potential
contaminants into the area via household chemicals, domestic pet waste, and pollutants from
automobiles.

Floodplains
Current Health

Currently, the Tropical Storm Allison Recovery Project (TSARP) is ongoing in Harris County as
a joint study effort by the FEMA and the Harris County Flood Control District. The purpose of
the TSARP study is to develop technical products that will assist the local community in
recovery from the devastating flooding, and provide the community with a greater understanding
of flooding and flood risks. An end product of the study will include new FIRMs, with new
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delineations of Special Flood Hazard Areas. The TSARP mission statement is: To assist
residents of Harris County in recovery from Tropical Storm Allison and minimize damages from
future floods by investigating the flood event and by developing current, accurate, and timely
flood hazard information.

Historical Context

In northwest Harris County flooding has been an issue and continues to be an issue with an
increase in development. Historically, development in the floodplains of these watersheds has
contributed to flooding and an increase in runoff. EO 11988 requires federal agencies to avoid
to the extent possible the long- and short-term adverse impacts associated with the occupancy
and modification of floodplains and to avoid direct and indirect support of floodplain
development wherever there is a practicable alternative. Additionally, the county and other local
agencies regulate development in floodplains.

6.2.5.3 Summary of Direct Effects

Water Quality

Construction could impact water quality on a temporary basis. During construction, exposed
soil could run off into streams and increase turbidity and sediment loading downstream.
Operation of the roadway would cause an increase in storm water runoff due to an increase in
impermeable cover, and the runoff could contain oil and grease constituents which could be
carried to water bodies outside of the roadway.

Floodplains

Approximately 115 to 117 acres, or 16,945 linear feet of floodplains, are located within the ROW
of the build alternatives. Up to 21 acres, or 4,361 linear feet of floodplain are located within the
ROW of the Hempstead Road build alternatives. The drainage study that would be conducted
for the preferred alternative will provide detailed hydraulic information necessary to determine
the use of culverts and bridges at each stream crossing to confirm that the proposed project
does not increase the risk of flooding. Hydraulic features for the project would be designed in
accordance with current TxXDOT and FHWA design policies and standards. Roadway drainage
facilities would permit conveyance of the 100-year flood without causing significant impacts to
the main lanes of the proposed roadways, streams, or adjacent property. The proposed design
would not adversely impact the base flooding elevations to a level that would violate applicable
floodplain regulations and ordinances. To the extent practicable, the design would also
minimize the area of a floodplain impacted by the roadway. Fill placement in the floodplain
would be mitigated with equivalent floodplain storage in the vicinity of the roadway.
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6.2.5.4 Summary of Indirect Effects

Water Quality

The proposed expansion of roadways would increase the amount of impermeable surface in the
project area and would indirectly contribute to increased storm water runoff and non-point
source pollution from the roadways. However, the net increase of impermeable area from
construction of any of the build alternatives in comparison to the area of the drainage
watersheds would be less than 0.1 percent. Temporary and permanent erosion and
sedimentation control and other water quality protection measures that are discussed in

Section 4.7 would minimize short-term and long-term impacts to water resources in the area.
With these measures, impacts would be expected to be minor.

Some land development and redevelopment would occur as an indirect impact of displacement
of residents and businesses and could potentially cause increased storm water runoff during
and after construction. It is expected that potential impacts would be avoided or mitigated
through compliance with state and local regulations, and therefore the indirect impact to water
quality would be minor.

Floodplains

Development within floodplains would be in accordance with the NFIP and local regulations, and
the proposed project would not indirectly impact the 100-year floodplain. Storm water detention
facilities and hydraulic features would offset any increase in flows due to the addition of
impermeable cover. No indirect impacts to floodplains would be anticipated from any of the
build alternatives.

6.2.5.5 Other Reasonably Foreseeable Effects

Reasonably foreseeable actions are those that are likely to occur, or are probable, rather than
those that are possible. Reasonably foreseeable projects include roadway projects and large
master planned communities. Reasonably foreseeable roadway projects in the RSA include the
following:

e |H 10 Katy Freeway widening, currently under construction, expected completion 2009

e SH 249 (Bypass) near Tomball, currently under construction

e SH 249 extension between FM 149 in Pinehurst and FM 1774 in Todd Mission, MIS
completed in 2003

e |H 45/North-Hardy Corridor, evaluate transportation improvements in this corridor, added
capacity to IH 45 from US 59 to BW 8 North, DEIS is currently being developed
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o Grand Parkway Segments E, F-1, and F-2, DEISs have been completed for outer loop
connecting IH 10 to IH 45 via these three segments. Other segments of the Grand Parkway
outside of the RSA have either been constructed or are currently in the NEPA process.

e |H 69/Trans-Texas Corridor (TTC-69) Study (Houston Area), TxDOT is conducting an
environmental study. Currently the study has identified a corridor from 20 to 50 miles wide
from Mexico to the northeast Texas border.

e Two communities planned for construction in the near future include the 10,000-acre
Bridgeland community south of US 290 along the proposed Grand Parkway (SH 99), and the
2,400-acre Towne Lake development located east of Bridgeland. These planned
communities include some green space, but the majority of the residential communities will
be housing and other amenities.

e Other developments in the RSA, such as Fairfield, Coles Crossing, and Cypress Creek
Ranch, continue to expand. It is anticipated that construction of residential and associated
developments would continue in northwest Harris County.

These reasonably foreseeable projects could cause potential temporary and permanent
degradation or loss of water resources from an increase in storm water runoff, and possible
stream modifications due to an increase in storm water runoff.

6.2.5.6 Results of Cumulative Effects Analysis

Water Quality

Due to an increase in land development in the RSA and surrounding areas, water quality has
become a concern. The increase in development creates new sources for point and non-point
pollution, such as potential contaminants into the area via household chemicals, domestic pet
waste, and pollutants from automobiles. Construction could impact water quality on a
temporary basis. During construction, exposed soil could run off into streams and increase
turbidity and sediment loading downstream. The roadway would cause an increase in storm
water runoff due to an increase in impermeable cover, and the runoff could contain oil and
grease constituents which could be carried to water bodies outside of the roadway.

Floodplains

Approximately 115 to 117 acres or 16,945 linear feet of floodplains are located within the ROW
of the build alternatives for US 290. For Hempstead Highway, up to 21 acres, or 4,361 linear
feet, are located in the ROW of the build alternatives. The study will provide detailed hydraulic
information necessary to determine the use of culverts and bridges at each stream crossing to
confirm that the proposed project does not increase the risk of flooding. Hydraulic features for
the project would be designed in accordance with current TXDOT and FHWA design policies
and standards. Roadway drainage facilities would permit conveyance of the 100-year flood
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without causing significant impacts to the main lanes of the proposed roadways, streams, or
adjacent property. The proposed design would not adversely impact the base flooding
elevations to a level that would violate applicable floodplain regulations and ordinances. To the
extent practicable, the design would also minimize the area of a floodplain impacted by the
roadway. Fill placement in the floodplain would be mitigated with equivalent floodplain storage
in the vicinity of the roadway.

6.2.5.7 Mitigation Opportunities

Water Quality

Potential impacts to water quality would be mitigated through development and implementation
of a SWPPP. The plan would address measures to prevent or correct erosion that may develop
during construction. BMPs for temporary and permanent soil erosion and sedimentation
controls would be implemented, as would measures to prevent and control hazardous materials
spills during construction. Storm water discharges would be collected in retention/detention
areas or directed to culverts and open drainageways. Increased storm water/vegetation contact
and slowed flows through retention/detention areas would promote settling of suspended solids
and reduce potential pollutant concentrations. Short-term and long-term BMPs implemented as
part of the proposed project would minimize water quality degradation of surface waters and
groundwater in the study area.

Floodplains

The proposed roadway would be designed in compliance with appropriate local, state, and
federal standards to ensure that floodplain encroachment does not increase the risk of flooding
to adjacent properties. Adverse impacts would be mitigated through measures such as
implementation of BMPs during construction and development of detention facilities to offset
anticipated increased flows.

6.2.6 Wetlands, Vegetation, and Waters of the United States
6.2.6.1 Resource Study Area (RSA)

Wetlands

The cumulative effects RSA was developed by identifying the watersheds that intersect the
proposed roadway improvements, except for the Buffalo Bayou watershed. Only a small portion
of the project is within the Buffalo Bayou watershed and no wetlands occur within this portion of
the US 290 Corridor. Since no impacts would occur to wetlands in the Buffalo Bayou
watershed, the watershed was not considered in this analysis. The RSA for wetlands is over
364,159 acres in northwest Harris County (Exhibit 23). Over the past 15 to 20 years, agencies
and local governments have moved toward managing water quality by using the watershed
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approach (EPA 2005). The U.S. Army Corps of Engineers has jurisdiction over waters of the
U.S. in Texas. The cumulative effects RSA boundary for water resources was formed by
connecting the outer limits of each of the watersheds that intersected the proposed roadway
improvements. The watersheds included are White Oak Bayou, Addicks Reservoir, and
Cypress Creek.

Vegetation

The RSA for vegetation is the same as the RSA for land use, approximately 306,650 acres
(Exhibit 21). The RSA for land use encompasses primarily farmland/ranchland, which would be
the primary type of vegetation impact.

Waters of the United Sates

The RSA for waters of the United States is the same as for wetlands. Since no waters or
drainages flow into Buffalo Bayou within the US 290 Corridor, it was eliminated from the
discussion for this analysis. A watershed approach was used for the same reasons as
described above in wetlands.

6.2.6.2 Summary of Current Health and Historical Context

Wetlands and Vegetation

There have been substantial losses to wetlands and other critical habitats, and in turn wildlife
habitat diversity, in Harris County since the 1950s. Continued urbanization and industrialization
of the Houston area will cause continued pressure on remaining habitats and the ecosystem.
Since the early 1990s, northwest Harris County has experienced an increase in land
development projects. The increase in residential development has led to the construction of
retail centers and other businesses providing goods and services to local residents. These land
development activities, and others, have led to the loss of open, undeveloped land throughout
northwest Harris County.

Waters of the U.S.

Waters of the U.S. within the watersheds have been modified greatly to reduce flooding in
northwest Harris County. The majority of the modifications have included channelizing original
streams channels. Rectifying stream channels usually requires the removal of streamside
vegetation and straightening meanders in the streams. This improves flow but reduces the
natural diversity of the stream channels and potentially removes riparian habitat. Streams in the
White Oak Bayou watershed have been significantly altered over time. The majority of the
streams consist of channels of uniform width and side slopes with little undisturbed vegetation.
Many of the streams in the White Oak Bayou watershed have also been lined with concrete,
limiting the regrowth of natural vegetation. Streams in the Addicks Reservoir watershed have
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also been impacted through channelization to help reduce flooding south of US 290. The
streams in the Cypress Creek watershed have been impacted less than the other two
watersheds. The Cypress Creek watershed is in a lesser developed portion of the county;
however, streams in the eastern portion of the Cypress Creek watershed near IH 45 have been
channelized.

Currently, White Oak Bayou watershed exhibits little natural vegetative diversity due to channel
modifications. The streams in the Addicks Reservoir watershed still exhibit natural vegetation
features. A portion of the watershed is located in Addicks Reservoir. Modifications to the
streams in the reservoir have been minimized to try and preserve the natural stream habitat.
The streams in the Cypress Creek watershed have more natural vegetation than the other two
watersheds even though current development pressure have caused the need to increase
channel capacity due to the increase in runoff.

6.2.6.3 Summary of Direct Effects

Wetlands

Forty-two wetlands encompassing approximately 44 acres occur within the proposed ROW of
Alternatives 290-A and 290-B. The wetlands are classified as PUB, PE, PFO, and PSS (see
Section 3.9). Approximately 2 acres are forested wetlands. Forested wetlands mainly occur
within floodplains adjacent to creeks.

Alternative 290-C contains 45 wetlands encompassing approximately 47 acres. Of this,
approximately 2 acres are forested. The remaining non-forested wetlands in Alternative C are
classified on the NWI maps as PUB, PE, and PSS wetlands. Due to the location of the
wetlands, wetland impacts would probably be unavoidable.

Forty-one wetlands that encompass approximately 43 acres occur within the ROW of
Alternative 290-D (the Recommended Alternative). Of this, approximately 2 acres are forested.
The remaining non-forested wetlands in Alternative 290-D are classified on the NWI maps as
PUB, PE, and PSS wetlands. Due to the location of the wetlands, wetland impacts would be
anticipated.

No forested wetlands occur within the ROW of any of the Hempstead Road build alternatives.
Two wetlands occur within Alternatives HR-A and HR-B. The wetlands encompass
approximately 1.81 acres in Alternative HR-A and approximately 0.91 acre in Alternative HR-B.
Alternatives HR-C and HR-D each contain two wetlands that encompass approximately

0.26 acre within each alternative. The wetlands are classified as PE. Alternative HR-E contains
two wetlands that encompass approximately 0.65 acre. The wetland is classified as PE. Due to
ROW constraints, these wetlands will likely be impacted during construction.
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Vegetation

The majority of the vegetation impacts would occur to agricultural and pastureland communities.
Although clearing of the selected ROW would remove native and introduced species, as well as
some crops, the acreage of agricultural land within the ROW of each alternative represents less
than one percent of this habitat type in Harris County. Thus, species diversity in the agricultural
community should not be adversely affected by the construction of any of the build alternatives.

The majority of plants and trees in urban and residential communities are ornamental plantings
that exist in a previously disturbed environment. The removal of these landscaped areas will
reduce aesthetic value and shade tree value in the area. Species diversity will not decrease
due to the removal of the landscaped areas, as similar habitat exists throughout developed
areas in Harris County.

Waters of the U.S.

Numerous waters of the United States are interspersed in the study area; however, no waters of
the United States occur within the IH 610 Interchange study area. Little Cypress Creek,
Cypress Creek, White Oak Bayou, Cole Creek, and Brickhouse Gully are the larger water
bodies that cross the US 290 and Hempstead Road Corridors. Other than wetlands,
approximately 15 potential waters of the United States cross the US 290 Corridor and
approximately 13 potentials waters of the United States cross the Hempstead Road Corridor.

Construction of any of the build alternatives could result in impacts to waters of the United
States. Until a preferred alternative is selected and final design plans are completed, specific
impacts cannot be assessed. Cypress Creek and White Oak Bayou cross US 290 and would
likely be bridged by proposed roadway improvements. Brickhouse Gully and Cole Creek cross
US 290 and Hempstead Road; these waters would be bridged or placed in culverts. Other
small tributaries and drainages cross US 290 and Hempstead Road; these drainages would
likely be placed in culverts. As discussed above, construction activities could temporarily impact
water quality in area streams. An increase in suspended sediments could occur at or near
construction sites; however, BMPs such as hay bales, silt fences, and rock berms would be
utilized during construction to minimize potential impacts to the immediate construction area.

6.2.6.4 Summary of Indirect Effects

Wetlands and Vegetation

Implementation of the proposed project could indirectly cause some development or

redevelopment of land in areas where residential or businesses would relocate. In the areas
where the majority of the proposed ROW acquisition would occur (east of BW 8 in urbanized
areas), properties that might be developed or redeveloped are not likely to have wetlands or
other sensitive habitats; therefore, it is not likely that there would be indirect impacts to those
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resources. If wetlands were impacted by other developments, it is expected that mitigation
would offset the impacts in accordance with permitting requirements. The No Build alternative
would not require relocations and would not cause indirect impacts to wetlands or vegetative
communities.

Waters of the U.S.

The build alternative would have minor or no indirect impacts to waters of the U.S., excluding
wetlands.

6.2.6.5 Other Reasonably Foreseeable Effects

Reasonably foreseeable actions are those that are likely to occur, or are probable, rather than
those that are possible. Reasonably foreseeable projects include roadway projects and large
master planned communities. Reasonably foreseeable roadway projects in the RSA include the
following:

IH 10 Katy Freeway widening, currently under construction, expected completion 2009
e SH 249 (Bypass) near Tomball, currently under construction

e SH 249 extension between FM 149 in Pinehurst and FM 1774 in Todd Mission, MIS
completed in 2003

e |H 45/North-Hardy Corridor, evaluation of transportation improvements in this corridor,
added capacity to IH 45 from US 59 to BW 8 North, DEIS is currently being developed

o Grand Parkway Segments E, F-1, and F-2 DEISs have been completed for the outer loop
connecting IH 10 to IH 45 via these three segments. Other segments of the Grand Parkway
outside of the RSA have either been constructed or are currently in the NEPA process

o |H 69/Trans-Texas Corridor (TTC-69) Study (Houston Area), TxDOT is conducting an
environmental study. Currently the study has identified a corridor from 20 to 50 miles wide
from Mexico to the northeast Texas border.

¢ Two communities planned for construction in the near future include the 10,000-acre
Bridgeland community south of US 290 along the proposed Grand Parkway (SH 99), and the
2,400-acre Towne Lake development located east of Bridgeland. These planned
communities include some green space, but the majority of the residential communities will
be housing and other amenities (Section 3.1.2).

e Asdiscussed in Section 3.1.2, other developments in the RSA, such as Fairfield, Coles
Crossing, and Cypress Creek Ranch, continue to expand. It is anticipated that construction
of residential and associated developments would continue in northwest Harris County.
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These reasonably foreseeable projects could cause potential permanent degradation loss of
pastureland and small amounts of forest land, and potential loss and degradation of wetlands
and waters of the United States.

6.2.6.6 Results of Cumulative Effects Analysis

Wetlands

An analysis of wetlands and vegetation was performed using GIS, aerial photography, and NWI
mapped wetlands. Aerial photographs for the years 1995 and 2004 were compared to obtain a
development rate of wetlands and vacant land, and some on-site verification was performed.
Within the RSA , approximately 7,896 acres (an average of 464 acres per year) of wetlands
have been lost since 1989 (the year NWI wetlands were mapped). The proposed project would
impact up to approximately 46 acres of wetlands. Two communities planned for construction in
the near future include the 10,000-acre Bridgeland community south of US 290 along the
proposed Grand Parkway (SH 99), and the 2,400-acre Towne Lake development. These
planned communities include some green space, but the majority of the residential communities
will be housing and other amenities. The construction of these two planned communities would
eliminate approximately 12,000+ acres of agricultural and pastureland, riparian forest, and some
existing wetlands. Other developments in the RSA, such as Fairfield, Cole’s Crossing, and
Cypress Creek Ranch, continue to expand. It is anticipated that construction of residential and
associated developments would continue in northwest Harris County. Other construction
projects in the RSA include improvements along US 290 within existing ROW between the
frontage roads in the mowed and maintained median. Little to no habitat or natural vegetation
occurs in the construction areas of the current US 290 improvements. The proposed Grand
Parkway (SH 99) Segments E and F-1 would connect at US 290. Both of these segments of
Grand Parkway are in the planning phase. Impacts associated with Segment E would include
23 acres of wetland impact and 674 acres of impact to vacant land, which consists of farmland,
ranchland, and forested resources. Impacts associated with Segment F-1 would include up to
30 acres of wetland impacts and up to 616 acres of impact to undeveloped land, which consists
of the same habitat types as Segment E. The federal mandate of “no net loss” of wetlands
requires mitigation for the loss of wetlands caused by roadway projects such as the Grand
Parkway and IH 69 projects. Any wetlands lost as a direct impact of the proposed US 290
project would be mitigated.

The land use analysis indicates that the proposed US 290 Corridor project would have a minor
indirect effect to land development. If development continues at its pace of the last 10 years,
464 acres of wetlands per year will be filled or impacted in the RSA, based on the NWI and
aerial photography analysis. The continued degradation and loss of wetlands in the RSA would
be expected with the build and No Build alternatives.
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Vegetation

The majority of the vegetation within the RSA has been impacted by urbanization or farming
practices. All the vegetation that would be impacted by the proposed project is either contained
within an urban environment or exists of abandoned farmland/ranchland. All the vegetation
impacted by the proposed project has been human altered. Vegetation changes are driven by
land use change. As development occurs, vegetation is eliminated through construction of
housing, business centers, and commercial developments. During the past decade,
development has steadily increased within the RSA from just west of FM 359 to BW 8.
Estimated developed uses derived for 1995 aerial photography indicate 23 percent

(62,200 acres) of the area in developed land use. Eleven years later, the 2006 aerial
photography indicates 42 percent (112,600 acres) of the area in developed land use. As part of
the Sunbelt Region of the rapidly developing southern U.S. economy, the Houston area and
Harris County are expected to continue rapid economic and growth and development. It is
expected that a similar rate of development will occur within the RSA in the future; however, the
proposed roadway improvements may accelerate land development. An exact rate is unknown.

Waters of the U.S.

Little direct impact is expected to waters of the U.S. The roadway already crosses the
drainages and the channels have been previously impacted by existing culverts and bridges.
Many of the channels have been rectified and are concrete-lined. The impacts would include
extension of existing culverts and bridges. The extension and bridge construction would occur
in previously impacted channels. All improvements would not substantially increase flows or
raise the 100-year base flood elevation. Other than a cumulative impact to water quality, which
is discussed above, no quantifiable cumulative impact to waters of the United States is
expected.

6.2.6.7 Mitigation Opportunities

Wetlands

Potential adverse impacts to jurisdictional waters of the United States associated with the
candidate alternatives would likely involve discharges of dredged or fill material to raise the
grade of the roadway or to construct embankments for overpasses or bridge crossings.
Preliminary mitigation options for such unavoidable impacts to jurisdictional waters of the United
States may include on-site and off-site mitigation. On-site mitigation is not favored due to the
limited space within the proposed ROW and the high costs of obtaining additional land parcels
immediately adjacent to the ROW required for wetland creation or enhancement. Off-site
mitigation would likely include the purchase of credits within an approved wetlands mitigation
bank, such as TxDOT’s Coastal Bottomlands Mitigation Bank in Brazoria County, or payment of
an in-lieu fee to another entity as compensation for anticipated adverse impacts. Mitigation
options would continue to be investigated and evaluated by the project sponsors and
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appropriate regulatory and resource agencies throughout the project development process. A
compensatory mitigation plan would be prepared, as necessary, and submitted to the USACE
as part of a Section 404 permit application.

Vegetation

Unavoidable vegetation impacts are expected to occur as part of implementing any of the build
alternatives. Vegetation impacts would be partially mitigated through revegetation of exposed
areas of the ROW as construction is completed, and landscaping portions of the ROW, as
appropriate, with tree, shrub, and grass plantings. Landscaping would be in accordance with
EO 13112 on Invasive Species and the Executive Memorandum on Beneficial Landscaping.

Habitats given special consideration under the TxDOT-TPWD MOU on Non-Regulatory
Mitigation would be avoided to the extent practicable. Even though attempts would be made to
avoid areas such as riparian forests, complete avoidance of special habitat features is unlikely.
Mitigation for anticipated impacts to special habitat features would be discussed with regulatory
agencies and project stakeholders as project design plans are developed.

Waters of the United States

The proposed project would have minor impacts to waters of the United States (hon-wetland
impacts). Potential mitigation opportunities could be planting vegetation along disturbed stream
banks and reestablishing riparian corridors, if affected.
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