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ACRONYMS, ABBREVIATIONS, AND TERMS 

ACHP: Advisory Council on Historic Preservation 
ADT: Average Daily Traffic 
Alternatives: General term that refers to a possible 

approach to meeting a project’s stated need and 
purpose. Typically refers to the No-Build 
Alternative or the Build Alternative. 

AIAN: American Indian and Alaska Native  
AOI: area of influence  
APE: area of potential effects  
ASTM: American Society for Testing and Materials 
BFE: Base Flood Elevation 
BG: Block Group 
BMPs: Best Management Practices 
Building Attenuation: The reduction in the energy of a 

sound field resulting from its passage through a 
building’s structural elements 

CAA: Clean Air Act of 1970 
Cars: Four wheeled vehicles, 0 to 5,000 lbs 
CEQ: Council on Environmental Quality 
CERCLIS: Comprehensive Environmental Response, 

Compensation, and Liability Information System  
CFR: Code of Federal Regulations 
CMA: Congestion Mitigation Analysis 
CMAQ: Congestion Mitigation and Air Quality 
CMP: Congestion Management Program  
CMS: Congestion Management System 
CMSA: Consolidated Metropolitan Statistical Area  
CNRA: Coastal Natural Resource Area 
CO: Carbon Monoxide 
COR: Corrective Action Report  
CR: County Road 
CSJ: Control, Section, Job 
CT: Census Tract 
CWA: Clean Water Act of 1977 
dBA: “A” Weighted Sound Level. A method of 

representing the human ear’s interpretations of the 
loudness of an equal sound level throughout the 
audible frequency range. 

Decibel (dB): a unit of measure of sound pressure to 
describe the loudness of sound.  

DHHS: Department of Health and Human Services  
EA: Environmental Assessment 
Effects: Exact same meaning as Impacts and 

Consequences 
EFH: Essential Fish Habitat 
EIS: Environmental Impact Statement 
ENV: TxDOT Environmental Affairs Division 
EPA: U.S. Environmental Protection Agency 
ERNS: Emergency Response Notification System  
ESA: Endangered Species Act of 1973 
Existing Noise: noise that is characteristic of an area 

before the proposed construction 
FEMA: Federal Emergency Management Agency 

 FHWA: Federal Highway Administration 
FINDS: Facility Index  
FIRM: Flood Insurance Rate Map 
FM: Farm-to-Market Road 
FMC: Fishery Management Council  
FMP: Fishery Management Plan 
FONSI: Finding of No Significant Impact 
FPPA: Farmland Protection Policy Act 
FTA: Federal Transit Administration 
FWCA: Fish and Wildlife Coordination Act 
FY: Fiscal Year 
GBEP: Global Bioenergy Partnership  
GEN: Generator  
GLO: General Land Office 
GMFMC: Gulf of Mexico Fishery Management 

Council  
HAR: Houston Association of Realtors  
HCFCD: Harris County Flood Control District 
H-GAC: Houston-Galveston Area Council 
H-GCSD: Harris-Galveston Coastal Subsidence 

District  
HOV: High Occupancy Vehicle  
HCTRA: Harris County Toll Road Authority  
Heavy trucks: vehicles with three or more axles and 

more than six wheels 
Hertz (hz): frequency in cycles per second 
HOV: High Occupancy Vehicle Lane 
Human Environment: See CEQ Regulations 1508.14. 

The term human environment includes and 
requires the appropriate consideration of the 
potential effects on the physical, biological 
(natural), economic, and social environmental 
factors in TxDOT analysis and documents. As 
used in the FHWA Environmental Policy 
Statement, human environment included the 
natural environment, the built environment, the 
cultural and social fabric or our country and our 
neighborhoods, and the quality of life of the 
people who live there. 

IH: Interstate Highway 
ILF: in-lieu fee  
Insertion Loss: is the difference between the sound 

level at a receptor before and after a proposed 
barrier is "inserted" between the sound energy 
source and the receiver 

IRIS: Integrated Risk Information System  
ISD: Independent School District 
ITS: Intelligent Transportation Systems  
L10  Noise Level: that level of noise where A-

weighted sound pressure level in decibels is 
exceeded 10 percent of the time 

lbs: pounds 
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LEP: Limited English Proficiency 
Leq Noise Level: that level of constant noise which 

contains the same amount of acoustic energy as 
time varying noise levels (e.g. traffic noise) 
during a given time interval 

Level of Service "C": with respect to vehicle 
movements, represents stable flow; however, 
most of the drivers are restricted in their freedom 
to select their own speed, change lanes or pass. 
This combination of speed and volume usually 
creates the worst noise condition 

LOM: Level of Mobility 
LOS: Level of Service 
LUST: Leaking Underground Storage Task 
MBTA: Migratory Bird Treaty Act  
Medium Trucks: vehicles with two axles and six 

wheels 
MHT: mean high tide 
MIS: Major Investment Study 
MOA: Memorandum of Agreement 
MOU: Memorandum of Understanding 
mph: miles per hour 
MPO: Metropolitan Planning Organization 
MSATs: Mobile Source Air Toxics  
MSFCMA: Magnuson-Stevens Fishery Conservation 

and Management Act  
MS4: Municipal Separate Storm Sewer System  
MSL: mean sea level  
MTP: Metropolitan Transportation Plan 
NAAQS: National Ambient Air Quality Standards 
NAC: Noise Abatement Criteria  
NATA: National Air Toxics Assessment  
NCHRP: National Cooperative Highway Research 

Program 
NDD: Natural Diversity Database  
NEPA: National Environmental Policy Act 
NFIP: National Flood Insurance Program 
NFRAP: No Further Remedial Action Planned  
NHPA: National Historic Preservation Act 
NHPI: Native Hawaiian and Other Pacific Islander  
NLEV: national low emission vehicle  
NMFS: National Marine Fisheries Service 
NMHC: non-methane hydrocarbon 
NOAA: National Oceanic and Atmospheric 

Administration  
NOI: Notice of Intent 
Noise Abatement Criteria (NAC): noise levels 

established by FHWA in 23 CFR 772 for various 
activities and land uses as the upper limit of 
acceptable noise levels 

Noise Contours: areas along a roadway within which 
noise levels will exceed a specified noise level. 
(Not to be interpreted as any single line.) 

Noise Sensitive Areas or Locations: general areas of 
land or specific locations having activities 
affected by excessive noise levels 

 NOx: Nitrogen Oxide compounds 
NPDES: National Pollutant Discharge Elimination 

System 
NPL: National Priorities List  
NRCS: Natural Resources Conservation Service 
NRHP: National Register of Historic Places 
NWI: National Wetland Inventory (maps) 
NWP: Nationwide Permit 
PCN: Preconstruction Notification 
Peak Hourly Volume: the highest hourly volume of 

vehicles with its associated speed on a roadway. 
This relationship is generally used as the noisiest 
traffic condition as long as the levels-of-service 
are not worse than LOS C or D 

Project: The whole of an action that has a potential for 
resulting in a physical change in the environment, 
directly or ultimately, and that is any of the 
following:  
(1) An activity directly undertaken by any public 

agency, including but not limited to public 
works construction and related activities, 
clearing or grading of land, improvements to 
existing public structures, enactment and 
amendment of zoning ordinances, and the 
adoption and amendment of local General 
Plans or elements thereof pursuant to 
Government Code Sections 65100-65700. 

(2) An activity undertaken by a person, which is 
supported in whole or in part through public 
agency contracts, grants, subsidies, loans, or 
other forms of assistance from one or more 
public agencies. 

(3) An activity involving the issuance to a person 
of a lease, permit, license, certificate, or other 
entitlement for use by one or more public 
agencies. 

OHWM: ordinary high water mark  
OSHM: Official State Historical Markers  
PA: Programmatic Agreement  
PCBs: Polychlorinated biphenyls  
PS&E: Plans, Specifications and Estimates (Division 

of TxDOT) 
psi: pounds per square inch 
RCRA: Resource Conservation and Recovery Act 
Receiver: a location at which noise levels are 

predicted and analyzed. 
REG: Regulatory Underground Storage Tanks/ 

Aboveground Storage Tanks  
RFG: reformulated gasoline  
RHA: Rivers and Harbors Act of 1899 
ROW: Right-of-Way 
RRC: Railroad Commission  
RSA: Resource Study Area 
RTHL: Recorded Texas Historical Landmarks  
RTP: Regional Transportation Plan 
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SAFETEA-LU: Safe, Accountable, Flexible, Efficient 
Transportation Equity Act: A Legacy for Users 

SAL: State Archeological Landmarks  
SARA: Superfund Amendments and Reauthorization 

Act of 1986 
SH: State Highway  
SHPO: State Historic Preservation Officer 
SIP: State Implementation Plan 
SOV: Single Occupancy Vehicle 
SWL: Solid Waste Facilities/Landfill Sites  
SW3P: Storm Water Pollution Prevention Plan  
TAC: Texas Administrative Code 
TAQA: Traffic Air Quality Analysis 
TCEQ: Texas Commission of Environmental Quality  
TCIT: Texas City International Terminal  
TCM: Transportation Control Measures  
TDM: Travel Demand Management  
THC: Texas Historical Commission 
TIP: Transportation Improvement Plan 
TMA: Transportation Management Area 
TNM: Traffic Noise Model (software) 
TNRCC: Texas Natural Resource Conservation 

Commission 
TPDES: Texas Pollutant Discharge Elimination 

System  
TPP: Transportation Planning and Programming 

Division (of TxDOT) 
 

 TPWD: Texas Parks and Wildlife Department 
TRB: Transportation Research Board 
TRIS: Toxic Release Inventory System  
TSD: Treatment, Storage and Disposal 
TSM: Transportation Systems Management 
TSS: Total Suspended Solids 
TU: Transportation Undertakings  
TWDB: Texas Water Development Board 
TxDOT: Texas Department of Transportation 
Undeveloped Land: those tracts of land or portions 

thereof that contain no improvements or activities 
devoted to frequent human use or habitation 

URARPAA : Uniform Relocation Assistance and Real 
Property Acquisition Act 

US: United States 
USACE: U.S. Army Corps of Engineers 
USCG: U.S. Coast Guard 
USDA: U.S. Department of Agriculture 
USDOT: U.S. Department of Transportation 
USFWS: U. S. Fish and Wildlife Service 
USGS: U. S. Geological Survey 
UST: Underground Storage Tank 
VCP: Voluntary Cleanup Program  
VMT: Vehicles Miles Traveled 
VOCs: Volatile Organic Compounds 
VPD: Vehicles Per Day 
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INTRODUCTION 

This Environmental Assessment (EA) presents the potential environmental effects of a project proposed 
by the Texas Department of Transportation (TxDOT) – Houston District and the Federal Highway 
Administration (FHWA) to improve 4.0 miles of State Highway (SH) 146 in Harris and Galveston 
Counties. This EA presents the need for and purpose of the proposed project, a description of the 
proposed project, and an interdisciplinary evaluation of the potential effects to the human and natural 
environment for those issues of concern. 

TxDOT proposes to widen SH 146 from Red Bluff in Harris County to Farm-to-Market (FM) 518 in 
Galveston County, which includes the current project. This proposed project is part of the larger SH 146 
widening and restructuring project. 

The proposed project consists of widening and restructuring the existing four-lane divided facility to a 
six- to 12-lane freeway with grade separations at major intersections, access roads in selected locations, 
and express lanes over Clear Creek. A more detailed description of the proposed project is provided in 
Chapter 2: Description of the Alternatives. The project corridor passes through the cities of Seabrook and 
Kemah. A map depicting the project location is shown in Exhibit 1. The project is located on the USGS 
7.5 Minute Quadrangle Maps of League City, Texas, as shown in Exhibit 2. Representative photographs 
are provided in Appendix A. 

This EA has been prepared in accordance with the National Environmental Policy Act (NEPA) of 1969, 
Council on Environmental Quality (CEQ) Regulations (40 CFR §1502.13), FHWA Technical Advisory 
T6640.8A, and the TxDOT Environmental Manual. The public has been and will continue to be afforded 
the opportunity to comment on this project. 

 

CHAPTER 1. PROJECT NEED AND PURPOSE 

Need for and Purpose of the Proposed Project  

Need for the Project  

The need for the proposed project is demonstrated by the following conditions: 

 Demand exceeds or approaches capacity during both a.m. and p.m. daily commute periods. 

 Hurricane and emergency evacuation options are a documented concern. 

 Congestion due to competing uses (i.e. local traffic use and through traffic use). 

 Roadway design deficiencies. 

 Congestion at intersections with access to the major employment generators, including 
Kemah/Seabrook entertainment center, NASA corridor communities, and nearby port facilities. 

Currently, SH 146 is a multi-lane, paved highway that consists of four 11- to 12-foot main lanes (two in 
each direction) and lacks sidewalks. The existing right-of-way (ROW) along the project corridor ranges 
from 100 to 440 feet at stream crossings or in areas that include intersections. Intersections are all          
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at-grade, including Red Bluff, Repsdorph Road, NASA Road 1, FM 2094, and FM 518. An existing 
bridge is located at the Clear Creek Channel. 

Due to the facility’s limited capacity, residents (generally located south of the study area) responding to 
warnings of approaching hurricanes has experienced significant delays using the SH 146 Corridor as a 
main evacuation route. The shipping industry has made substantial investments to existing and new 
container port facilities for the Bayport Ship Channel Container/Cruise Terminal near La Porte (located 
north of the study area) and Shoal Point Terminal in Texas City (located south of the study area). 

Tourism and recreational activities are highly visible in the cities of Seabrook and Kemah with the recent 
commercial development and sailboat/yacht facilities associated with Clear Lake and Galveston Bay. 
Furthermore, residential development has been keeping pace with the increased employment in the study 
area and along the east/west roadways connecting to SH 146 and the Galveston Bay communities, such as 
Shoreacres and Bacliff. With the high growth in both population and employment that the city of Houston 
and surrounding areas are experiencing, travel demand along the SH 146 Corridor is exceeding its 
capacity causing severe congestion and bottlenecks along the proposed project (including intersections at 
Red Bluff, NASA Road 1, FM 2094, and FM 518) during peak hour time periods. Information regarding 
congestion along the project corridor includes the following:  

 Growth Trends: Examining the projected growth (population, employment, trips) within the project 
vicinity shows that the greatest growth is expected within the city of Kemah at the Harris and 
Galveston County Line. Over a 10-year period from 1990 to 2000, the population within Kemah 
has increased more than 100 percent (see Table 1). According to the SH 146 Corridor Major 
Investment Study (MIS), this growth suggests that communities north of the study area (such as La 
Porte) are reaching build-out, and the next ring of sub-urbanization is rapidly occurring within the 
project vicinity (TxDOT 2003). This new ring of growth affects travel patterns within the study 
area and further contributes to the increasing congestion levels observed on SH 146.  

Table 1: Population Trends  

Area 

Population 

1980 Census 1990 Census 2000 Census 
2010 

Projection 
2020 

Projection 
2030 

Projection 

Kemah n/a 1,094 2,330 2,985 3,550 3,885 

Seabrook 4,670 6,685 9,443 11,943 14,377 16,771 

Harris County 2,409,547 2,818,199 3,400,578 3,951,682 4,502,786 5,053,890 

Galveston County 195,738 217,399 250,158 268,714 284,731 294,218 

 
Percent Change 

1980-1990 1990-2000 2000-2010 2010-2020 2020-2030 

Kemah n/a 113.0 28.1 18.9 9.4 

Seabrook 43.1 41.3 26.5 20.4 16.7 

Harris County 17.0 20.7 16.2 13.9 12.2 

Galveston County 11.1 15.1 7.4 6.0 3.3 

Source: U.S. Census Bureau, Census 2000 (1980, 1990, and 2000 data) and Texas Water Development Board (2010, 2020, 
and 2030 data).  
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 Traffic Projections: Relatively high population and employment levels for a primarily suburban 
corridor are reflected by the estimated trip characteristics observed within the project vicinity. In 
the project vicinity, the annual average daily traffic (ADT) on SH 146 is estimated to increase from 
approximately 40,900 vehicles per day (vpd) in 2005 to approximately 63,700 vpd in 2035, which 
represents a 56 percent increase. Table 2 presents the current and predicted range of traffic volumes 
for the peak hour and ADT.  

Table 2: Range of Current and Predicted Traffic Volumes 

Description 

Number of Vehicles 

Current Year (2005) Design Year (2035) 

Low (1) High (2) Low (3) High (2) 

ADT 30,700 40,900 53,900 63,700 

Peak Hour (4) 3,350 4,460 5,880 6,940 

Source: TxDOT 2007, Gunda 2005.  
Note: (1) Red Bluff to Repsdorph Road, (2) NASA Road 1 to FM 2094, (3) Repsdorph to NASA Road 1, (4) K factor = 10.9% 
 

During the peak hour in 2005, the approximate mix of vehicles on the highway (4,460 vehicles) 
consisted of automobiles (56 percent), medium trucks (27 percent), and heavy trucks (15 percent). 
By 2035, automobiles would represent 53 percent of the traffic. However, peak hour truck traffic in 
the project vicinity is expected to increase to 1,388 vehicles (from 669 heavy trucks in 2005), which 
represents a five percent increase in heavy trucks. This increase is expected due to the proposed 
express lanes that would carry the through movement of additional trucks traveling north from the 
Shoal Point Container Terminal or the numerous chemical/industrial facilities located in Texas 
City. Peak hour traffic for medium trucks is also expected to increase by 2035 (from 1,204 to 1,874 
medium trucks) but would continue to represent 27 percent of the traffic. Table 3 presents vehicle 
fleet mix for peak hour traffic. 

Table 3: Vehicle Fleet Mix for Peak Hour 

Vehicle Type Current Year (2005) Design Year (2035) 

Automobiles 56% 53% 

Medium Trucks 27% 27% 

Heavy Trucks 15% 20% 

Source: TxDOT 2007, Gunda 2005. 
 

Level of Service (LOS) calculations were used to assess roadway operating conditions. LOS is a 
qualitative measure of the operating conditions of a traffic stream on a transportation facility 
(Transportation Research Board {TRB} 2000). There are six LOSs (LOS A-F) defined for each 
type of facility. LOS A represents the free-flow or best operating conditions with no congestion, 
and LOS F denotes the forced-flow or worst operating conditions with heavy congestion. LOS D is 
considered an acceptable LOS, especially for urban areas such as the city of Houston. Figure 1 
illustrates the different LOSs.  
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Figure 1: Levels of Service for Freeways 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: California Department of Transportation 2003. 
 

The review of current traffic counts and the traffic model forecasts prepared by TxDOT indicate 
that traffic congestion is occurring or is projected to occur along the project corridor. The SH 146 
route is currently operating at capacity during the peak hours of travel while traffic growth 
continues to add to congestion in hours outside the a.m. and p.m. peak hours. As shown in Table 4, 
the determination of existing and projected traffic volumes levels indicate that widening SH 146 
from Red Bluff to FM 518 would result in substantially improved travel speeds and LOS for the 
design year 2035. 

Table 4: Traffic Characteristics and Service Levels 

Segment  
(Intersection) 

Service Level (2000) Projected Service Level (2035) 

AM PM AM PM 

SH 146/Red Bluff Characteristics 

Red Bluff to Repsdorph Road D F B B 

SH 146/ Repsdorph Road Characteristics 

Repsdorph Road to NASA Road 1 B D C C 

SH 146/ NASA Road 1Characteristics 

NASA Road 1 to FM 2094 B E B C 

SH 146/FM 2094 Characteristics 

FM 2094 to FM 518 B B B A 

Source: TxDOT 2007.  
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 Truck Percentages: It is anticipated that future truck traffic would be significantly impacted by the 
development of container terminals along Galveston Bay (Gunda 2005). With the Houston Port 
Authority’s plan to expand the Bayport Ship Channel Container/Cruise Terminal near La Porte as 
well as the Shoal Point Container Terminal in Texas City, it is estimated that 85 percent of the truck 
traffic from the two terminals would utilize the SH 146 Corridor to the north of their proposed 
locations. Therefore, it is anticipated that truck volumes from the Bayport Terminal, which 
generally use SH 146 from Red Bluff to north of the study area (near Fairmont Parkway), added to 
trucks from the Shoal Point Terminal, which generally use SH 146 from south of the study area 
(near FM 519) to Fairmont Parkway, would increase truck percentages along SH 146 from FM 519 
to Fairmont Parkway. 

 Travel Patterns: Travel patterns within the study area reinforce the need to plan for improved 
roadway facilities. According to the SH 146 Corridor MIS, weekday trips remaining within the SH 
146 Corridor represented approximately 65 percent of the total trips generated by the corridor in 
2000 (TxDOT 2003). Only 35 percent of the total daily trips either left the corridor or entered the 
corridor from outside the study area. However, this does not hold true for weekends and holidays 
when tourist attractions bring in a larger percentage of trips from outside the project vicinity. These 
travel patterns are expected to be maintained, suggesting that the regional travel facilities, such as 
SH 146, would continue to be used for shorter intra-corridor type trips as well as regional ones.  

In the proposed section of SH 146 from Red Bluff to FM 518, seasonal recreational, holiday and 
special event directional demand exceeds capacity on a regular basis. This excess demand typically 
occurs during the weekends and is in addition to an underlying bi-directional travel commute 
demand between the cities of Texas City, Dickinson, Kemah, Seabrook, La Porte, and other small 
communities. According to Houston-Galveston Area Council’s (H-GAC) Regional Transportation 
Plan (2025 RTP), the section between Repsdorph Road and FM 518 registers severe levels of 
mobility during morning and afternoon commutes; representing a 104.3 percent increase in daily 
vehicle miles traveled (VMT) between 2000 and 2025 (H-GAC 2005).  

 Hurricane Evacuation: Existing north-south roadways serving the study area consist exclusively of 
SH 146. Evacuation from Galveston Island and the lower mainland is a concern during pre-storm 
conditions and emergency evacuations. Due to low elevation levels, emergency conditions are 
enhanced in the study area due to flooding and congestion during weather of approaching storms. 
This is most noticeable at peak traffic conditions such as recreational and special event parking, 
intersection congestion, and when incidents obstruct the Kemah Bridge. Other roadways such as SH 
3 and IH 45 provide limited relief to this primary route, which is designated as a hurricane 
evacuation route for the surrounding communities.  

 

Purpose of the Proposed Project 

The purpose of the proposed project is to improve mobility and safety, reduce traffic congestion, improve 
hurricane evacuation, create a facility consistent with thoroughfare and transit plans, and provide travel 
options while minimizing adverse environmental effects. Therefore, the TxDOT-Houston District and the 
FHWA propose to widen SH 146 from Red Bluff in Harris County to FM 518 in Galveston County, a 
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distance of approximately 4.0 miles. The proposed expansion would consist of a six- to 12-lane divided 
freeway (three to six lanes in each direction) with grade separations at major intersections (including Red 
Bluff, Repsdorph Road, and NASA Road 1), access roads in selected locations, and express lanes (two 
lanes in each direction) over Clear Creek. A Bike Path would also be proposed for bicycle and some 
pedestrian travel on the railroad/utility ROW paralleling the west side of the proposed project on SH 146. 
Additionally, a sidewalk would be proposed along the entire length of the east side of the project.  A 
detailed description of the proposed project is included in Chapter 2. Description of the Alternatives. This 
project was developed based on an analysis of the existing traffic conditions, forecasts of future travel 
demand, projected population growth in the area, and input from the public and federal, state, and local 
agencies. 

 

Planning Process 

Project Background 

The SH 146 Corridor MIS, completed in July 2003, analyzed the potential improvements to the SH 146 
Corridor from Fairmont Parkway in Harris County to IH 45 in Galveston County. The corridor was 
divided into four segments: Segment 1 (IH 45 to FM 517), Segment 2 (FM 517 to FM 518), Segment 3 
(FM 518 to Red Bluff), and Segment 4 (Red Bluff to Fairmont Parkway). The corridor’s third segment, 
part of which is the focus of this EA, extends from Red Bluff to FM 518. A map depicting the project 
location is shown in Exhibit 1.  

The MIS team included TxDOT, their contractor team, and several regional agencies. The MIS defined 
the transportation infrastructure investment to be made over a twenty-year planning period (through year 
2022). The goal of the MIS was to identify corridor transportation needs and determine improvements 
that best address those needs. The MIS steering committee evaluated several alternatives and selected a 
Recommended Preferred Alternative (TxDOT 2003), which was carried forward for implementation. The 
MIS Executive Summary is included in Appendix B. 

 

Project Funding 

On August 24, 2007, the H-GAC adopted the 2035 RTP and Fiscal Year (FY) 2008-2011 Transportation 
Improvement Program (TIP). The U.S. Department of Transportation (USDOT, which includes 
FHWA/Federal Transit Administration {FTA}) found the 2035 RTP and 2008-2011 TIP to conform to 
the State Implementation Plan (SIP) on November 9, 2007. The widening of SH 146 from Red Bluff to 
FM 518 (CSJs: 0389-05-088, 0389-05-016, and 0389-06-095) is listed in the 2035 RTP and is included in 
the 2008-2011 TIP. Additionally, the proposed grade separation at Red Bluff (CSJ: 0389-05-106) is listed 
in the 2035 RTP and is included in the 2008-2011 TIP.  

Funding for the project would be through federal (80 percent) and state/local (20 percent) sources. 
Additionally, the Port of Houston Authority has funded its respective costs for the proposed grade 
separation at Red Bluff through Congressional SAFETEA-LU funding sources. Estimated costs for 
construction of the Build Alternative are shown in Table 5. These costs would likely be revised following 
completion of the final project design. 
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Table 5: Build Alternative Cost Estimates 

 SH 146 Widening Improvements Red Bluff Grade Separation 
Total (1) 

CSJ 0389-05-088 0389-05-016 0389-06-095 0389-05-106 

Build Alternative $155,736,501 $66,744,215 $181,766,745 $23,694,155 $427,941,616 

Source: H-GAC - 2035 RTP, 2009. 
Note: (1) Dollars spent on ROW acquisition are not included.  

 

Tolling 

The proposed project is not being considered for tolling.  

 

Public Involvement 

In July 2003, TxDOT completed the SH 146 Corridor MIS to develop and evaluate transportation 
alternatives for the SH 146 Corridor. The MIS Public Involvement Program was initiated to gather 
community input and forward recommendations throughout the planning process. Several public 
meetings were also held to gather input from the public as well as agencies, businesses, and public 
representatives. Regular meetings of a municipal advisory committee and several presentations to 
community groups were also conducted to gather input. Four series of public meetings were held during 
the MIS process from August 2000 to April 2003. 

MIS Planning Phase 

 The first series of public meetings were held August 22 and 23, 2000. These meetings offered the 
public an opportunity to provide input about transportation problems and needs along the SH 146 
Corridor. 

 The second series of public meetings were held November 28 and 29, 2000. These meetings gave 
the public an opportunity to comment on seven alternatives developed from technical analysis and 
earlier public comments. 

 The third series of public meetings were held February 19 and 20, 2002. The public commented on 
the recommended alternative proposed by TxDOT.  

 A final public meeting for the MIS was held April 16, 2003. Decision-makers finalized the plans 
for the SH 146 Corridor from public input. 

NEPA Planning Phase 

Public involvement continued through the NEPA process. This effort was initiated with public meetings 
held on December 14, 2004 in La Porte and December 15, 2004 in Texas City. A second public meeting 
was held on March 19, 2007 in Seabrook. 

 At the early stages of the NEPA process, public meetings were held December 14 and 15, 2004 to 
present the proposed improvements to SH 146 from Fairmont Parkway in Harris County to SH 3 in 
Galveston County; these meetings were held in La Porte and Texas City, respectively. The 
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meetings gave the public an opportunity to comment on viable alternatives, which emerged from 
the MIS. Many of the comments received at this series of meetings included maintaining access to 
businesses on SH 146, safety of the at-grade railroad crossing at Choate Road west of SH 146, 
roadway flooding, pipeline relocations, time and cost of construction, and the Port of Houston’s 
ongoing expansion and associated truck and rail traffic. Public input was used to help select the 
preferred alternative. 

 An additional public meeting was held March 19, 2007 to present the recommended preferred 
alternative to SH 146 from Red Bluff to FM 518, as discussed in this EA. A summary of this public 
meeting and comments received during the public comment period are on file and available for 
review at TxDOT. 

 

Related Studies and Relevant Documents  

 SH 146 Corridor MIS: TxDOT completed the MIS in July 2003, which analyzed the potential 
improvements to SH 146 from Fairmont Parkway in Harris County to SH 3 in Galveston County. 
The MIS evaluated transportation options and provided an opportunity for TxDOT and 
participating agencies to assess the most cost-efficient solutions for addressing long-term needs.  

 SH 146 (Red Bluff Road to Dickinson Bayou): TxDOT prepared a Final Environmental Impact 
Statement (EIS) in 1973 for relocating SH 146 one mile west of its existing location for 10.8 miles 
of roadway within Harris and Galveston Counties, Texas.  

 Bayport Toll Road Alternative Corridor Assessment: The Harris County Toll Road Authority 
(HCTRA) completed this study in February 2003. The study analyzed two alternative toll road 
alignments (along Fairmont Parkway and Red Bluff) intended to serve the Bayport Corridor 
adjacent to SH 146. The purpose of this study was to develop preliminary estimates of traffic and 
revenue and determine the most feasible alternative.  

 SH 146 at the Kemah Bridge over Clear Creek (CSJ: 0389-06-086). A U.S. Coast Guard (USCG) 
bridge permit was issued for a new pier protection system for an auxiliary channel at Clear Lake 
(Permit 158-79-8). 

 City of Seabrook Wetland Conservation Plan. This conservation plan was developed to assist 
Seabrook with becoming a model for wetlands preservation and ecotourism in the Galveston Bay 
area. The primary goal was to develop a plan for the conservation and enhancement of wetlands 
within the community. 

 San Jacinto Rail Limited Final Environmental Impact Statement (STB Docket No. 34079). This 
study was completed for approximately 12.8 miles of new rail line in Harris County to serve 
petrochemical industries in the Houston-area Bayport Industrial District (Bayport Loop). Proposed 
construction would be completed by San Jacinto Rail Limited and operation by The Burlington 
Northern and Santa Fe Railway. 
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Applicable Regulatory Requirements and Required Coordination 

Executive orders and regulations that influence the design, operational, and environmental decisions 
concerning the proposed project are discussed throughout this EA. A detailed description of these 
applicable regulatory requirements is included in Appendix C. 

 

Congestion Management System 

The Congestion Management System (CMS) was adopted by H-GAC in 1997, amended in 1998, and 
again in 2004. The CMS is an integral part of the H-GAC 2035 RTP.  

The CMS requires the performance of a Congestion Mitigation Analysis (CMA), which was formerly 
known as Single Occupancy Vehicle (SOV) Analysis, on substantial added capacity roadway projects. It 
is the state policy of the CMS to apply cost-effective Transportation System Management (TSM) and 
Travel Demand Management (TDM) measures as the first component of all congestion reduction 
strategies. Added capacity roadway projects, such as those being considered for the SH 146 Corridor, are 
justified only if cost-effective demand and system management strategies fail to reduce vehicular 
congestion to acceptable (or tolerable) levels.  

A CMA report for the 24-mile section of SH 146 from Fairmont Parkway in Harris County and SH 3 in 
Galveston County (CSJs; 0389-05-087, 0389-05-088, 0389-06-088, and 0389-07-029), which includes 
the current project, was prepared in conjunction with the SH 146 Corridor MIS dated July 2003 
(Appendix D). By year 2010, congestion along SH 146 between Fairmont Parkway and SH 3 will have 
deteriorated enough to justify added capacity. The implementation of Transportation Control Measures 
(TCM), such as Intelligent Transportation Systems (ITS) and freeway high occupancy vehicle (HOV) 
lanes within the study area, would not have sufficient impact to negate the added capacity justification. 
According to the CMA, mobility within the project limits would improve because of implementation of 
these TCM projects; however, the area’s congestion is projected to deteriorate from Tolerable to Serious 
by 2010 and Serve by 2025. Therefore, the widening of SH 146 between Fairmont Parkway and SH 3 is 
justifiable even after the implementation of TCM projects. Added capacity roadway projects, such as the 
project which is the focus of this EA, are justified only if cost-effective TCM strategies fail to reduce the 
forecast vehicular congestion to acceptable (or tolerable) levels. The result of this analysis also suggests 
that the implementation of TCMs on the SH 146 Corridor have a degree of impact on the congestion 
mitigation; therefore, they are considered “significant,” and they include an ITS throughout the corridor.  

The CMS Plan stipulates that implementing agencies must demonstrate their commitment to the 
construction of any TCMs identified as having significant impact to the traffic flow on a candidate 
roadway project. The H-GAC requires a Letter of Commitment, which shall include a firm assurance that 
the implementing agencies will execute these TCM projects along with or incremental to the added 
capacity project. 

Furthermore, the final rule for Statewide and Metropolitan Planning regulations was issued in the Federal 
Register (Volume 72, Number 30) on February 14, 2007. This final rule “revises the regulations 
governing the development of metropolitan transportation plans and programs for urbanized areas, State 
transportation plans and programs, and the regulations for Congestion Management Systems” to be 
consistent with current statutory requirements (USDOT 2007). The revised Statewide and Metropolitan 
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Planning regulations now reflect requirements for a Congestion Management Process (CMP) rather than a 
CMS. The CMP refers to several methods of roadway management including ITS, TSM, and TDM. 
These programs seek to improve traffic flow and safety through better operation and management of 
transportation facilities while also providing low cost solutions that can be constructed in less time and 
provide air quality benefits to the region. Although a CMP has not yet been adopted by the H-GAC, the 
new plan is in development following FHWA guidance to integrate the area’s CMS into the CMP. The 
CMP would incorporate all commitments within the 2035 RTP and the 2008-2011 TIP, which were 
approved November 9, 2007. Until H-GAC adopts the CMP, the proposed project reflects the most 
recently adopted CMS and its provisions.  

 

CHAPTER 2. DESCRIPTION OF THE ALTERNATIVES 

TxDOT considered several conceptual alternatives using a systematic, interdisciplinary approach. This 
approach focused on input from the public as well as resource agencies during the MIS phase and the 
NEPA planning phase of the proposed project. The reasonable alternatives that were considered included 
those that satisfied the need for and purpose of the proposed project while minimizing potential effects to 
the environment. These alternatives were further evaluated based on determining an alignment that used 
the existing roadway as a portion of any future facility to maximize the existing resources and minimize 
adverse environmental effects, construction costs, utility adjustments, community disruptions, and ROW 
acquisitions. The range of alternatives considered by TxDOT is documented in the MIS. The alternatives 
considered in this document are presented below.  

 

No Build Alternative 

The No Build Alternative would leave the existing facility as is; it would remain as an urban facility. 
Normal routine maintenance would continue and all other pending, previously authorized actions would 
proceed as long as they do not require additional travel lanes. Typical maintenance activities under this 
alternative would include inspections of the roadway and bridges, minor rehabilitations, pavement edge 
repair, seal coats and overlays, and other activities such as striping, signing, and patchwork. 

Although the No Build Alternative does not meet the purpose and need for the project, it is retained as a 
basis for comparison with the Build Alternative carried forward for detailed study as required by CEQ 
regulations (40 CFR §1502.14(d)). 

 

Existing Facility 

Currently, SH 146 has many different cross sections, but typically it is a multi-lane, paved highway with a 
center turn lane or grassy median. Intersections along the project corridor are all at-grade (including Red 
Bluff, Repsdorph Road, NASA Road 1, FM 2094, and FM 518). An existing bridge is located at the Clear 
Creek Channel. The multiple roadway cross sections throughout the project limits are described as 
follows: 
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 From the beginning of the project limits at Red Bluff, SH 146 proceeds south for approximately   
0.4 mile where the existing facility consists of four 12-foot main lanes (two in each direction) with      
8-foot outside shoulders. This portion of SH 146 does not include inside shoulders or a center 
median. The existing ROW varies from 120 to 440 feet wide. 

 From 0.4 mile south of Red Bluff to Repsdorph Road, SH 146 consists of four 11-foot mainlanes 
(two in each direction) with 3-foot outside shoulders and a 15-foot center turn lane. The existing 
ROW for this portion is approximately 120 feet wide. 

 SH 146 proceeds south for approximately 1.0 mile to NASA Road 1 where the existing facility 
consists of four 11-foot mainlanes (two in each direction) with 3-foot outside shoulders and a      
14-foot center turn lane. The existing ROW varies from 100 to 120 feet wide. 

 From NASA Road 1, SH 146 continues south for 0.6 mile. This portion of SH 146 consists of four 
11-foot mainlanes (two in each direction) with a 14-foot center turn lane and curb and gutter. The 
existing ROW varies from 150 to 200 feet wide. 

 Continuing south for approximately 0.75 mile, SH 146 turns into the Kemah Bridge, where the 
existing facility consists of four 12-foot mainlanes (two in each direction) with 9-foot outside 
shoulders and an 8-foot center turn lane with no barriers. The existing ROW varies from 200 to 265 
feet wide. 

 South of the Kemah Bridge to FM 518, SH 146 consists of four 12-foot mainlanes (two in each 
direction) with an intermittent third lane for turning, a 14-foot center turn lane, and curb and gutter. 
The existing ROW varies from 110 to 135 feet wide. 

 

Build Alternative 

The Build Alternative would consist of widening and restructuring the existing facility to a six- to 12-lane 
freeway with grade separations at major intersections, access roads in selected locations, express lanes 
over Clear Creek, a Bike Path for bicycle and some pedestrian travel on the west side of the proposed 
project, which includes standard TxDOT freeway design elements, and a sidewalk on the east side of the 
proposed project. The logical termini and construction limits for this project extend from Red Bluff to FM 
518. The study limits extend from approximately 1,893 feet south of Red Bluff to FM 518. The limits 
near Red Bluff represents a transition where the proposed project would tie into a separate project, a 
proposed six-lane divided facility with access roads extending to the north along SH 146 from Fairmont 
Parkway (CSJ: 0389-05-087). 

Overall, the alignment of the proposed project would be widened to the east and west of the existing 
facility to a total of 12-lanes and thus, would include eight main lanes (four in each direction) with two 
auxiliary/access lanes (one in each direction) that permit entrance and exit to the facility between Red 
Bluff and Repsdorph Road and an eight-lane divided freeway (four in each direction) with two two-lane 
access roads in each direction from Repsdorph Road to NASA Road 1. Construction of the project from 
NASA Road 1 to FM 518 would include a six-lane arterial facility (three in each direction) with a four 
lane-elevated express facility (two in each direction) on the west side of and adjacent to the arterial lanes. 
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This alternative would also include a Bike Path for bicyclists and other non-motorist transportation on the 
railroad/utility ROW paralleling SH 146 to the west and a sidewalk paralleling SH 146 to the east.  The 
sidewalk on the east side of the project would be proposed as a continuous sidewalk along the entire 
length of the project terminating on both ends of the Kemah Bridge.  Crosswalks would be located at 
NASA Road 1 and Marina Bay Drive.  Signage will be placed at the south end of the continuous sidewalk 
at NASA Road 1 and at the north end of the continuous sidewalk at Marina Bay Drive instructing 
pedestrians to cross SH 146 at the designated crosswalks and use the sidewalk/ bike pathway (see Typical 
Section E-E) on the west side.  Example language used for signage states, “Sidewalk Ends, Use 
Crosswalk at Marina Bay Drive.” New grade-separated intersections would be proposed at Red Bluff, 
Repsdorph Road, and NASA Road 1. All proposed major intersections would have a minimum 20-foot 
separation distance between the u-turn and cross street where pedestrians and bicyclists can safely cross 
and seek refuge, if needed, during heavy traffic times.  The proposed project improvements under this 
alternative would extend from Red Bluff in Harris County to FM 518 to Galveston County. The total 
distance of the Build Alternative is approximately 4.0 miles.  

The following bullets describe the multiple roadway alignments proposed throughout the project limits. 
Proposed typical sections and a line diagram of the Build Alternative are shown in Exhibits 3 and 3a. 

 The existing at-grade crossing of SH 146 at Red Bluff would be converted to a grade-separated 
facility. This overpass would consist of elevating the SH 146 main lanes over the cross street, 
which would remain at-grade. The on- and off-ramps would also be constructed at-grade. No 
additional ROW would be acquired along the west or east sides of SH 146 as part of the proposed 
grade separation.  

 From south of the grade separation at Red Bluff to 976 feet north of a new grade separation at 
Repsdorph Road, a distance of approximately 1,689 feet, SH 146 would include eight 12-foot main 
lanes (four in each direction) with two 12-foot auxiliary/access lanes (one in each direction) that 
permit entrance and exit to the facility. The proposed facility would also consist of 4-foot outside 
shoulders and 10-foot inside shoulders with a 2-foot center barrier. Approximately 73 feet of 
additional ROW would be acquired along the west side of SH 146 to accommodate the proposed 
improvements. The proposed at-grade typical section for this portion of SH 146 is presented in 
Exhibit 3 (Section A-A). 

 The existing at-grade crossing of SH 146 at Repsdorph Road would be converted to a grade-
separated facility in the same manner as Red Bluff. The SH 146 main lanes would be elevated over 
Repsdorph Road and would consist of eight 12-foot main lanes (four in each direction), 12-foot 
outside shoulders with a 1.21 foot standard outside barrier, and 10-foot inside shoulders with a 2-
foot center barrier. A 6-foot median would separate the northbound main lanes from two 12-foot 
access lanes with 2-foot outside shoulders. An approximate 9-foot median would separate the 
southbound main lanes from two 12-foot access lanes and a 12-foot right-turn lane with 2-foot 
outside shoulders. The access road and cross street would remain at-grade. To accommodate these 
improvements, approximately 70 to 80 feet of additional ROW would be acquired along the west 
and east sides of SH 146. The proposed grade-separated typical section for this intersection is 
presented in Exhibit 3 (Section B-B).  
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 From approximately 716 feet south of the new grade separation at Repsdorph Road to 
approximately 1,461 feet north of NASA Road 1, the proposed facility would consist of eight      
12-foot main lanes (four in each direction) with two two-lane access roads in each direction. The 
main lane facility would include 12-foot outside shoulders with a 1.21 foot standard outside barrier 
and 10-foot inside shoulders with a 2-foot center barrier. A 6-foot median would separate the 
northbound main lanes from two 12-foot access lanes with 2-foot outside shoulders. An 
approximate 9-foot median would separate the southbound main lanes from two 12-foot access 
lanes with 2-foot outside shoulders. Approximately 60 to 80 feet of additional ROW would be 
acquired along the west and east sides of SH 146 to accommodate the proposed improvements. The 
proposed at-grade typical section for this portion of SH 146 is presented in Exhibit 3 (Section C-
C).  

 From approximately 1,461 feet north of NASA Road 1, the SH 146 main lanes would transition 
into express lanes as the proposed facility proceeds south towards the Kemah Bridge. The 
alignment of SH 146 (approximately 1,461 feet north and 483 feet south of the SH 146/NASA 
Road 1 interchange) would consist of four 12-foot express lanes (two in each direction), 10-foot 
outside shoulders with a 1.21 foot standard outside barrier, and 4-foot inside shoulders with a 2-foot 
center barrier. The express lanes would pass between the northbound and southbound access roads. 
A six- to 20-foot median would separate the express lanes from the southbound and northbound 
access roads, respectively. The southbound access road would consist of three 12-foot travel lanes 
with a 12-foot center left-turn lane and a 12-foot right-turn lane. The northbound access road would 
consist of three 12-foot travel lanes. The access roads and cross street would remain at-grade. In 
order to construct the express lanes in this area, up to 116 feet of additional ROW would be 
acquired along the west side of SH 146 and approximately 35 feet of additional ROW would be 
acquired along the east side of SH 146. The proposed section for this portion of SH 146 is presented 
in Exhibit 3 (Section D-D).  

 Over Clear Creek, the Kemah Bridge would consist of six 12-foot main lanes (three in each 
direction), 10-foot outside shoulders with a 1.42 foot standard outside barrier, and 10-foot inside 
shoulders with a 2-foot center barrier. The proposed express lanes would be constructed as a new 
structure paralleling the Kemah Bridge main lanes to the west and would consist of four 12-foot 
lanes (two in each direction), 10-foot outside shoulders with a 1.21 foot standard outside barrier, 
and 4-foot inside shoulders with a 2-foot center barrier. The proposed typical section depicting this 
portion of the project is shown Exhibit 3 (Section E-E).  

 South of the Kemah Bridge, the SH 146 main lanes would descend and consist of six 12-foot main 
lanes (three in each direction) at-grade with a southbound 12-foot right-turn lane, a 16-foot grassy 
median, and 2-foot outside shoulders. The proposed express lanes would consist of four 12-foot 
lanes (two in each direction), 10-foot outside shoulders with a 1.21 foot standard outside barrier, 
and 4-foot inside shoulders with a 2-foot center barrier. The express lanes would slowly descend 
south of the Kemah Bridge to just south of FM 518 where the SH 146 main lanes and express lanes 
would merge. The proposed typical section for this portion of SH 146 is presented in Exhibit 3 
(Section F-F). 
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 South of FM 2094, the proposed northbound and southbound SH 146 access roads would transition 
toward the SH 146 main lanes, which would consist of six 12-foot main lanes (three in each 
direction) with a 16-foot grassy median and 2-foot outside shoulders. The proposed express lanes 
would consist of four 12-foot lanes (two in each direction), 10-foot outside shoulders with a 1.21 
foot standard outside barrier, and 4-foot inside shoulders with a 2-foot center barrier. The proposed 
typical section depicting this portion of the project is shown Exhibit 3 (Section G-G). 

 South of FM 518, beyond the project limits would consist of four 12-foot main lanes (two in each 
direction) separated by the proposed express lanes.  The proposed express lanes would consist of 
four 12-foot lanes (two in each direction), 10-foot outside shoulders with a 1.21 foot standard 
outside barrier, and 4-foot inside shoulders with a 2-foot center barrier.  The proposed northbound 
and southbound SH 146 express lanes would descend and transition into the proposed northbound 
and south bound SH 146 mainlanes. The proposed typical section depicting this portion of the 
project is shown Exhibit 3 (Section H-H) 
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CHAPTER 3. AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 

Land Use  

Existing Environment 

The proposed project is located within the communities of Seabrook and Kemah as well as 
unincorporated areas of Harris and Galveston Counties. Within these communities, land use along        
SH 146 is primarily undeveloped land (49 percent). Land use adjacent to the project corridor also includes 
commercial (36 percent) and residential (1 percent) uses. Fifteen (15) percent of the area is made up of 
water (15 percent) (see Exhibit 4).  

Commercial land use is scattered along the project corridor and is especially prevalent near the SH 146 
intersections with Repsdorph Road, NASA Road 1, FM 2094, and FM 518. These commercial uses 
include restaurants, banks, small retail centers, auto repair stores, and fueling stations. Residential land 
uses, including single-family subdivisions and multi-family housing units, are primarily found behind 
commercial properties or undeveloped tracts of land. Residential developments near the project corridor 
include Lake Pointe Forest, Lake Cove Estates, Harbor Cove Estates, and Harbor Homes.  

Existing transportation patterns in the study area include SH 146, Red Bluff, Repsdorph Road, NASA 
Road 1, FM 2094, and FM 518. Several intersecting local streets also occur throughout the study area. 
The Southern Pacific Railroad is located west of the project corridor and parallels SH 146. 

Land Use Planning 

Land use plans for the cities of Seabrook and Kemah along with transportation infrastructure/expansion 
plans were reviewed to determine land use effects resulting from the proposed project.  

Seabrook Comprehensive Master Plan ~ 2025: The city of Seabrook guides future growth and 
development based on their 1998 Comprehensive Master Plan as well as previous planning efforts dating 
back to 1968. This plan discusses goals and objectives as a way for the city to “enhance the quality of life 
in a safe environment employing Seabrook’s unique waterfront resources” (Seabrook 2004). The goals 
and objectives for the city focus on the following: 

 Maintain and expand land allocated for single-family owner occupied homes in order to provide a 
range of income and age groups; 

 Encourage growth of employment though use of areas presently zoned for commerce and industry 
as a way to balance residential, employment, and recreational activities; 

 Enhance special characteristics of the city such as conserving Seabrook’s shoreline, encouraging 
maritime activities, linking existing and future parks with schools, and creating a pedestrian, bike 
and hike network; and 

 Improve and maintain regional and local transportation systems allowing for efficient movement of 
traffic serving the city and adjacent uses. 

The resulting land use map establishes several land use categories including three residential categories as 
well as mixed-use, commercial, and light industry categories. With respect to the SH 146 Corridor, land is 
zoned as ‘Commercial’ along the east side of SH 146 from the northern city limits to Delabrook Court 
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and ‘Mixed-Use’ from Delabrook Court to the southern city limits. Also, land along the west side of     
SH 146 is zoned as a mix of ‘Commercial’, ‘Single-Family Housing’, ‘Medium Density Single-Family 
Housing’, and ‘Mixed-Use’. These designations and accompanying zoning are largely consistent with 
existing land use patterns in the study area.  

Kemah Comprehensive Plan ~ 2015: Kemah is characterized as a “tourist attraction as well as a bedroom 
community for workers” who live and work in Kemah and commute to nearby cities such as Clear Lake 
and Houston (Kemah 1997). Kemah’s development is centered on commercial aspects through leisure 
activities including boating and fishing. The city is experiencing slow but steady growth. To make Kemah 
a desirable place to live and work, goals have been established through the city’s comprehensive plan: 

 Adopt and implement the central business district and thoroughfare elements; 

 Adopt and implement the water, wastewater, drainage, and street elements; 

 Promote an aesthetically pleasing, durable, and safe living environment for present and future 
residents; and 

 Consider zoning as initial stepping stone for future land use planning. 

With high growth communities such as League City and Clear Lake located to the west of Kemah, the 
city is anticipating significant development of vacant and unused agricultural land. The city’s land use 
plan and associated maps indicate a considerable increase in commercial and residential land. With 
respect to the SH 146 Corridor, land is planned for commercial uses along the east side SH 146 from the 
Clear Creek Channel to FM 2094 and along the east and west sides of SH 146 south of FM 518. In 
addition, public land use is planned for the west side of SH 146 north of FM 2094. An increase in 
residential and public land use is also indicated adjacent to or behind the commercial properties. 

Transportation Planning 

The H-GAC is the Metropolitan Planning Organization (MPO) for transportation planning in the eight-
county Houston-Galveston area, which includes Brazoria, Chambers, Fort Bend, Galveston, Harris, 
Liberty, Montgomery, and Waller Counties. H-GAC’s Transportation Policy Council approves the RTP 
and TIP. The RTP is a mechanism to help local and state governments and transportation agencies 
identify transportation investments that will improve mobility, increase safety, and complement 
community development plans. The 2035 RTP identifies priority transportation investments for ports, 
airports, roadways, and transit systems (H-GAC 2007).  

 

Environmental Consequences  

The No Build Alternative does not require new ROW; therefore, no direct effects to land use would 
occur. However, growth and development would likely continue as population increases.  

The Build Alternative would impact approximately 20.55 acres of commercial land use (of which 2.87 
acres is vacant/undeveloped), 0.44 acre of industrial land use, 0.15 acre of municipal land use, 0.81 acre 
of land belonging to places of worship, 0.82 acre of residential land use, 8.95 acres of land belonging to 
the Southern Pacific Railroad, and 2.57 acres of adjacent transportation uses. A total of 34.28 acres of 
land use and adjacent transportation uses would be converted to roadway ROW by the proposed project.  
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Soils and Farmlands    

Existing Environment 

Three soil associations underlie the study area (U.S. Department of Agriculture {USDA} 1976 and 1988). 
In Harris County, the Midland-Beaumont type is poorly drained, nearly level, loamy and clayey soils that 
have very slow permeability. This soil type is used for cultivated crops and native or improved pasture. 
The Aldine-Ozan type is somewhat poorly to poorly drained, nearly level, loamy soils that have slow to 
very slow permeability. This soil type is used mostly for timber production, woodland grazing, and 
improved pasture. In Galveston County, the Bernard-Verland type is somewhat poorly drained, nearly 
level, loamy and clayey soils that have very slow permeability. This soil type is used mainly as cropland 
and pastureland. Additionally, in some areas each of these soil types are covered by urban development. 
As shown in Table 6, seven soil types in Harris County and three soil types in Galveston County were 
mapped by the Natural Resources Conservation Service (NRCS) as occurring within the study area.  

Table 6: Soils Identified within the Study Area  

Soils Prime Farmland Soils Hydric Soils 

Harris County 

Aldine-Urban land complex No No 

Aris fine sandy loam Yes, if drained Yes 

Edna fine sandy loam No Yes 

Harris clay No Yes 

Ijam soils No Yes 

Midland silty clay loam Yes, if drained Yes 

Midland-Urban land complex No No 

Galveston County 

Kemah silt loam, 0 to 1 percent slopes No Yes 

Verland silty clay loam No Yes 

Veston loam, slightly saline-strongly saline complex No Yes 

Source: USDA 1976 and 1988. 

 

Farmland Protection Policy Act 

Undeveloped land comprises approximately 47 percent of the land use within the study area. The 
Farmland Protection Policy Act (FPPA) requires that federal agencies identify and take into account the 
adverse effects of their programs on the preservation of farmlands; consider alternative actions, as 
appropriate, that could lessen adverse effects; and ensure that the project is compatible with state and 
local programs and policies to protect farmlands (7 CFR Part 658). Coordination with the NRCS was 
conducted to meet these requirements.  

 

Environmental Consequences 

The No Build Alternative would have no effect on prime farmland, hydric, or statewide important soils.  

As indicated in Table 6, the Build Alternative is underlain by 11 different soil mapping units, three of 

which are considered to be prime farmland soils by the NRCS (USDA 1976 and 1988). Out of 34.28 
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acres of additional ROW to be acquired for the proposed project, none (zero acres) of the proposed new 

ROW occurs over prime farmland soils. The additional ROW has been scored using Form CPA-106. 

Based on a final assessment and calculation of Part VI of the form, the project received a score less than 

160; therefore, no further consideration with the NRCS is required. A copy of the form is included in 

Appendix E. 

 

Relocations and Right-of-Way Acquisition 

Existing Environment 

The existing ROW width along SH 146 varies from 100 to 440 feet. Currently, land use along the project 

corridor is a mixture of residential, commercial, and municipal properties with large tracts of undeveloped 

land near the northern portion of the study area. The numerous commercial buildings located along the 

existing ROW have a variety of functions and uses. Single-family subdivisions and multi-family housing 

units are primarily found behind commercial properties or undeveloped tracts of land. Several utilities, 

including water, telephone, electrical and gas lines, are present.  

History of the Project’s ROW 

Log records from the TxDOT-Houston District SH 146 construction projects show that most of the 

existing ROW along the proposed project was acquired prior to 1970. The original roadway was 

purchased from Galveston County in 1929 and Harris County in 1935; ROW varied mainly from 100 to 

120 feet.  

After the original roadway was purchased, all ROW acquisitions within the project limits were purchased 

directly by TxDOT. ROW maps of the proposed project limits provide a record of these ROW 

acquisitions. In 1964, prior to the 1970 Uniform Relocation Act, 11 parcels, consisting of 0.895 acre, 

were acquired in the city of Seabrook along the Harris County portion of SH 146. In 1982, an additional 

seven parcels, consisting of 2.204 acres, were acquired in the city of Seabrook. Also in 1982, 10 parcels, 

consisting of 1.472 acres, were acquired in the city of Kemah along the Galveston County portion of    SH 

146. In 1985, ROW purchases in the city of Kemah included 11 parcels, consisting of 2.86 acres. One 

additional parcel (0.216 acre) in the city of Kemah was purchased 1987. 

 

Environmental Consequences 

If the No Build Alternative were implemented, no relocations would occur and no additional ROW would 

be acquired. 

The Build Alternative would require approximately 34.28 acres of additional ROW. Under the Build 

Alternative, approximately 58 businesses, two single-family residences, one multi-family housing unit, 

two churches, and a municipal facility would be affected from the proposed widening of SH 146. Some of 

these effects include changes in access, loss of frontage or parking (for partial acquisition properties see 

Table 7) while other effects include business displacements (for total acquisition properties see Table 8). 
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Partial Acquisition 

Table 7 lists the properties that would be partially acquired if the proposed improvements were 
implemented, which includes one single-family residence, one multi-family housing unit, seven 
commercial properties, two churches, and a municipal facility. These properties are generally located 
adjacent to SH 146 between Repsdorph Road and NASA Road 1. Partial acquisition implies that, because 
widening of the existing alignment would occur in this area, the project would result in changes to access 
and loss of frontage or parking to a structure’s property or complex but would not be considered 
substantial and would not result in the relocation of the business or structures’ inhabitants.  

With the widening of SH 146, a few businesses adjacent to the proposed project would experience 
changes in access. As a result of the widening, access controls would be put in place, restricting points of 
ingress and egress. For the majority of the buildings, if ROW is taken, then the points of ingress and 
egress will be shortened. However, for those facilities that currently have unrestricted access or oversized 
access, defined points of access will be designed and provided.  

Access points including the location of left-turn lanes, the number of left-turn lanes, and access for side 
streets and businesses as well as residential driveways along SH 146 will be determined by TxDOT. In 
general, TxDOT follows the “Texas Department of Transportation Access Management Manual.” While 
this manual is designed primarily for new construction, it provides guidelines for the access control 
standards. Access to any residences or use of any business and community facility would be maintained at 
all times during and after project construction. 

Table 7: Potential Partially Impacted Properties (No Relocations)  

Facility Type Estimated Effect Area of Impact 

Waffle House Restaurant 5,142 square feet Access/Frontage/Parking 

Bayport Commercial Park/ 
WeighTech 

Services 7,579 square feet Frontage 

Bay Area Body Shop Automotive Service/Repair 4,941 square feet Frontage/Parking 

Coastal Storage Services 9,049 square feet 
Frontage/Parking 

(includes one building 
displacement) 

Residential Property –  
2818 Bayport Boulevard  

Residence 11,012 square feet Frontage 

Bay Area Storage Services 9,675 square feet Access/Frontage/Parking 

Batavia Services Services 10,626 square feet Frontage 

Miramar Court  
Apartments, Condos, and 

Townhomes 
5,798 square feet Frontage 

First Baptist Church of 
Seabrook 

Church 29,646 square feet Frontage/Parking 

Seabrook United Methodist 
Church 

Church 5,846 square feet Frontage 

Kemah Boardwalk Human 
Resources 

Municipal Facility 2,204 square feet Frontage 

Kemah Food Mart Services 1,759 square feet Access/Frontage 

Total 103,277 square feet / 2.37 acres 
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Total Acquisition 

A list of businesses and residences that would be displaced from the proposed widening of SH 146 is 
provided in Table 8. These 51 businesses (including, at least, 53 commercial buildings) and one residence 
are generally located adjacent to SH 146 from Repsdorph Road to NASA Road 1 (Exhibit 5). Of the 51 
businesses, approximately 21 businesses lease property from the Southern Pacific Railroad for the use of 
their establishment and are located along the west side of SH 146. Additionally, the Build Alternative 
would not require the relocation of schools, hospitals, cemeteries, churches, libraries, or fire/police 
stations.  

Potential displacements (including lease properties) were counted based on whether a structure             
(i.e. residence, business, public facility) was within the proposed additional ROW, if the amount of a 
residential parcel to be acquired was substantial, or if the majority of parking from a business would be 
displaced. Sheds and outbuildings were not counted. If a business had more than one building displaced, 
then the business was counted as one displacement.  

Table 8: Potential Relocations and Displacements 

Property 
Number Facility Type 

Leased 
Property (1)

Property 
Number Facility Type 

Leased 
Property (1)

1 Coastal Storage Services No 26 Taylor Boats Services Yes 

A 
3014 Bayport 

Boulevard 
Residence No 27 

Sno Cone 
Express 

Services Yes 

2 
Galveston Bay 
Marine Center 

Services No 28 Wells Fargo Bank No 

3 
Biminis, 

Dodgers & 
Canvas 

Services No 29 
Squeaky Clean 

Car Wash & 
Detail 

Automotive 
Service/Repair 

Yes 

4 Percoco Sails Services No 30 Seasons Imports Retail Yes 

5 
Bay Area 
Television 
Services 

Services Yes 31 
Benjamin’s 
Auto Repair 

Automotive 
Service/Repair 

Yes 

6 CVS Pharmacy No 32 Bente Interiors Services Yes 

7 Auto Zone 
Automotive 

Service/Repair 
No 33 

Seabrook 
Lawnmower 

Retail Yes 

8 ATD Equipment 
Rental 

Services 
No 34 

Ryan's Express 
Cleaners/ 

Nextel 
Services No 

9 
Miramar 
Shopping 

Center 
Retail No 35 

All American 
Automotive 

Repair 

Automotive 
Service/Repair 

Yes 

10 Valero "Angels" 
Automotive 

Service/Repair 
No 36 Whataburger Restaurant No 

11 Sonic Restaurant No 37 
Marburger's 

Sporting Goods 
Retail No 

12 Sign Quick Services No 38 
Lenire Yacht 
Restoration 

Services Yes 

13 
Hill’s Discount 

Liquor 
Liquor Store No 39 

Steve's Super 
Shine 

Automotive 
Service/Repair 

Yes 

14 
Popeye’s 

Chicken & 
Biscuits 

Restaurant No 40 Boats Etc. Services Yes 
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Table 8, Cont.: Potential Relocations and Displacements 

Property 
Number Facility Type 

Leased 
Property (1)

Property 
Number Facility Type 

Leased 
Property (1)

15 
Kwik Kar Oil & 

Lube 
Automotive 

Service/Repair 
No 41 

Mario's Flying 
Pizza 

Restaurant No 

16 
Laredo's 
Mexican 

Restaurant 
Restaurant Yes 42 

Citgo Quick 
Mart 

Service Station No 

17 McDonalds Restaurant No 43 
Valentine Law 

Office 
Professional 

Services 
No 

18 KFC-Taco Bell Restaurant No 44 Vacant Building N/A No 

19 Blockbuster Retail No 45 
Seabrook 
Casting 

Services Yes 

20 Psychic Services Yes 46 
Millers Machine 

and Welding 
Services Yes 

21 Firehouse Music Retail Yes 47 
Tookie’s 

Hamburger and 
Grill 

Restaurant No 

22 Neptune Subs Restaurant Yes 48 
Eagle Gas and 

Supply 
Services Yes 

23 Walgreens Pharmacy No 49 Kaferhaus 
Automotive 

Service/Repair 
Yes 

24 
Enterprise Rent-

A-Car 
Rental 
Service 

Yes 50 
Outriggers 

Seafood Grill & 
Oyster Bar 

Restaurant No 

25 
Bay Texaco 
Food Mart 

Service Station No 51 
Shrimp Boat 

Dock 
Services No 

Total Displacements 52 
Note: Leased Property (1) column indicates businesses that are currently leasing property from Southern Pacific Railroad.  
 
 

Existing Housing 

There are approximately 9,060 housing units within the 12 Census Block Group area. The average age of 
a house within this area is 32 years. Nearly 95 percent of the housing units were built before 2000; 
therefore, the 2000 U.S. Census was used for analysis of existing homes in the area.  

As indicated in Table 8, the construction of the proposed project would result in the 
relocation/displacement of the main property structure on one residential parcel. The residence is located 
within Census Tract 3416, Block Group 2 where the average age of a house is 23 years. Residential units 
within this area are exclusively single-family consisting mostly of three bedroom homes (44 percent 
average) followed by homes with more than four bedrooms (42 percent average) (U.S. Census 2000). An 
average of 14 percent of the homes has up to two bedrooms (U.S. Census 2000). Table 9 shows housing 
characteristics for the area where the displaced residence is located. Furthermore, Census Tract 3416, 
Block Group 2 is located within Key Map page 620, which was used to assess the price range of homes 
within the study area. A search of the Multiple List Service (MLS) at www.har.com (April 2009) was 
conducted, which indicated that current home prices within the area for a three bedroom home range from 
$49,900 to $990,000. Current prices for homes with more than four bedrooms range from $44,000 to 
$2,990,000. 
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Table 9: Area of Displaced Housing 

Home Characteristics 
Geographic Area 

3416:2 (1) 12 Block Group Total (2) 

No. of Households 907 9,060 

0-2 Bedrooms 126 (14%) 3,012 (33%) 

3 Bedrooms 402 (44%) 2,695 (30%) 

4 or more Bedrooms 379 (42%) 3,353 (37%) 

Age of Housing (Average) 23 yrs. 32 yrs. 

Home Price 
Key Map Page 

620 (3) 

0-2 Bedrooms $89,900 to $325,000 

3 Bedrooms $49,900 to $990,000 

4 or more Bedrooms $44,000 to $2,990,000 

Source: U.S. Census Bureau, Census 2000: Summary Tape File 3. HAR, MLS Listings as of April 2009. 
Note: (1) Geographic Area represents the Census Tract (four digit number) and the Block Group (one digit number) within 
the Census Tract where the relocation/displacement of the main property structure would occur.  
(2) The entire 12 Block Group Area is located in Key Map Page 620. 
(3) The Key Map Page indicates the area where the relocation/displacement of the main property structure would occur. 
 

Availability of Comparable Properties 

The data shown in Table 10 indicates that an adequate quantity of replacement housing is available 
within the study area for the displaced residence. To assess availability of replacement properties within 
the study area, a search of the Multiple List Service (MLS) at www.har.com (April 2009) was conducted. 
Available residential properties were searched by the Key Map page that the project is located directly 
adjacent to (580, 619, and 660) or within the same Key Map page (620) where the displacement would 
occur (Exhibits 9a, 9b, 9c, and 9d).  

Table 10: MLS Housing Availability by Key Map 

Price Range 
Key Map Page 

Total 
580 619 620* 660 

$10,000 - $50,000 6 0 4 2 12 

$50,000 - $100,000 21 2 8 8 39 

$100,000 - $150,000 18 2 11 22 53 

$150,000 - $200,000 9 19 27 11 66 

$200,000 - $250,000 3 31 24 17 75 

$250,000 - $300,000 2 26 20 7 55 

$300,000 - $10,000,000 8 77 60 37 182 

Total 67 157 154 104 482 

Source: HAR, MLS Listings as of April 2009. 
Note: All housing units listed includes at least two bedrooms and one full bathroom. Available single-family residential 
homes were searched by the Key Map page directly adjacent to or within the same Key Map page where the displacements 
would occur.  
* All displacements would occur in Key Map 620.  
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The data shown in Table 11 indicates available commercial (office/retail) and industrial properties for 
sale or lease as of April 2009. The properties were searched by the Key Map page that the project is 
located directly adjacent to or within the same Key Map page where the displaced businesses would occur 
(Exhibits 9a, 9b, 9c, and 9d). 

As of April 2009, the HAR Commercial Gateway website lists the following numbers of commercial 
properties for sale or for lease within the four Key Map locations: six office/retail properties for sale, 28 
office/retail properties for lease, 44 industrial properties for sale, and six industrial properties for lease. 
Some of these properties contain one or more buildings or units (HAR 2009). These properties range in 
price from $500,000 to $6.9 million or up to $21 per square foot for leased properties. An additional 34 
parcels consist of undeveloped land that has been zoned or designated for office/retail or industrial uses, 
which range in price from $292,500 to $239 million (HAR 2009). It should be noted that these are only 
the properties listed by the HAR online and it is likely that there are additional office/retail and industrial 
properties available for sale or for lease. 

Table 11: Office/Retail and Industrial Space Availability by Key Map 

Properties 
Key Map Page 

Total 
580 619 620* 660 

Office/Retail for Lease 0 9 15 4 28 

Office/Retail for Sale 0 3 2 1 6 

Industrial for Lease 3 0 0 3 6 

Industrial for Sale 7 14 8 15 44 

Undeveloped land for Lease 0 1 0 0 1 

Undeveloped land for Sale 5 9 5 14 33 

Total 8 60 77 37 182 

Source: HAR, Commercial Gateway – listings as of April 2009. 
Note: Available Office/Retail space and Industrial space was searched by the Key Map page directly adjacent to or within 
the Key Map page where the displacements would occur.  
* The business displacement would occur in Key Map 620.  
 
 

The businesses to be displaced have needs associated with property size, building size, zoning 
requirements, access, and parking. Furthermore, 21 of the 51 businesses that would be displaced from the 
proposed project lease property from the Southern Pacific Railroad; however, additional office/retail 
properties are for lease within the surrounding area (see Table 11). With the exception of leased 
properties, the following factors would be considered for the remaining 30 acquisitions when determining 
the availability of properties or sites to meet the needs of the property to be displaced:  

 Highway Access  Dependence on walk-by customers 

 Visibility  Has neighborhood trade area 

 Type of business  Has sub-regional trade area 

 Dependence on drive-by customers  Has metropolitan-wide trade area 
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None of the businesses throughout the study area exhibit any unique needs which would preclude them 
from relocating in the Seabrook-Kemah area. Should the businesses being displaced choose to relocate in 
and around the area, it is anticipated the available properties would be capable of meeting the needs of 
these businesses. 

The adjustment or relocation of several utilities (including water lines, telephone cables, electrical lines, 
and other subterranean and aerial utilities) may be necessary and would be handled so that no substantial 
interruptions in service would occur. The appropriate utility company would provide adjustments or 
relocations. 

Compliance with Uniform Relocation Assistance and Real Property Acquisition Act Policies of 1970 
and Other Applicable Standards 

The Uniform Relocation Assistance and Real Property Acquisition Act (URARPAA) requires that 
comparable, decent, safe, and sanitary replacement housing within a person’s financial means be made 
available to all affected residents. The State’s Relocation Assistance Program would be available to all 
individuals, families, businesses, farmers, ranchers, and nonprofit organizations displaced as a result of 
the proposed project. Acquisitions of businesses and residential relocations would be conducted in 
accordance with the URARPAA, as amended in 1987. Relocation assistance would be made available to 
all businesses and residences without discrimination, consistent with the requirements of the Civil Rights 
Act of 1964 and the Housing and Urban Development Amendment of 1974.  

 

Community Cohesion  

Existing Environment 

Cohesion is defined by the FHWA as “those behavior or perceptual relationships that are shared among 
residents of a community that cause the community to be identifiable as a discrete, distinctive geographic 
entity.” Kemah and Seabrook are individual communities with distinctive geographic entities. The 
communities contain several sub-areas or neighborhood districts, which have unique characteristics 
within a larger community. A number of individual homesteads and four residential subdivisions (Lake 
Pointe Forest, Lake Cove Estates, Harbor Cove Estates, and Harbor Homes) are located within proximity 
to the proposed project (Exhibit 4). As such, a cohesive community enables residents to have a sense of 
belonging to their neighborhood or community, and/or a strong relationship between people with their 
neighborhood or with people from different backgrounds in the workplace and in schools. 

 

Environmental Consequences  

The No Build Alternative would not affect the existing structure of the local communities; however, 
negative effects to the communities may occur with increased use of the roadway. Effects would include 
increased traffic volumes, increased congestion, and deterioration of mobility. As a result, future effects 
to the structure of the local communities may occur from the No Build Alternative.  

As defined in the FHWA Technical Advisory T 6640.8A, changes in community cohesion because of 
highway construction and improvements may be beneficial or adverse. Changes in community cohesion 
induced by a roadway may include splitting neighborhoods, isolating a minority group or a portion of a 
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neighborhood, generating new development, changing property values, terminating residential roads, and 
separating residents from community facilities. At a broader level there are inter-community linkages 
(transportation links) that affect the individual communities to be considered. 

During construction of the proposed facility, short-term impacts would occur due to the movement of 
workers and materials through the area. Construction noise and dust as well as temporary disruption of 
traffic on local roads may also temporarily affect residents and businesses in the vicinity of the project. 
Construction activities may be allowed at night to minimize the effects of daytime traffic on existing 
facilities. Coordination between TxDOT and landowners regarding construction scheduling and access to 
the construction site and ROW would help to minimize such temporary disruptions.  

As previously mentioned, there are a number of individual homesteads and four residential subdivisions 
within close proximity to the proposed project (Exhibit 4). As indicated in the Relocations and Right-of-
Way section of this document, the Build Alternative would acquire ROW from two single-family 
residences; however, these homes would not be displaced. These residences are located on an edge of a 
neighborhood and community; therefore, community cohesion should not be affected. 

Potential effects to these residential areas include noise, visual effects, and a change in access across the 
property. Potential temporary effects to these areas are those created by highway construction, including 
dust, noise, and traffic from trucks and heavy equipment. Additionally, with construction of the proposed 
project, improved local and regional access could lead to both an increase in commercial activities and 
population. The proposed project would increase accessibility for commercial and industrial traffic, and 
offer the ability for faster response times from emergency vehicles due to the proximity of hospitals and 
fires stations.  

Additionally, public facilities were identified along the project corridor. Several resources including 
parks, city halls, schools, and churches are located within the project vicinity; however, few would be 
affected by the proposed project. The Build Alternative would acquire ROW from three of the 37 public 
facilities located within close proximity to the proposed project, which includes Seabrook United 
Methodist Church, First Baptist Church of Seabrook, and Kemah Boardwalk Human Resources (see 
Table 7).  

Overall, the proposed project is not anticipated to have an adverse effect on community cohesion. 
Community cohesion would likely remain intact since SH 146 is an existing facility that serves as a 
boundary between neighborhoods and communities. A few residences and public facilities would be 
affected by the proposed project due to changes to access and loss of frontage or parking to a structure’s 
property or complex. However, there are no distinct neighborhoods, ethnic groups, or other specific 
groups directly adjacent to the proposed project. As a result, the Build Alternative is not expected to 
affect, separate, or isolate any distinct neighborhoods, ethnic groups, or other specific groups. 

 

Travel Patterns 

Existing Environment 

SH 146 serves both local and through traffic. Local traffic includes residents, business employees and 
patrons, and students on school busses. Through traffic includes commuters, freight associated with the 
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Port of Houston and Port of Texas City, and tourists to the Gulf Coast. SH 146 is one of the main flood 
and hurricane evacuation routes for southern Harris County and eastern Galveston County.  

According to 2000 Census, approximately 91 percent of all workers within the 12 census tracts that 
represent the study area used a car, truck, or van to travel to work. Dependent upon their travel route, it is 
likely that many of these commuters use SH 146. Only three percent of workers walked, bicycled, or used 
public transportation to commute to work. 

During the SH 146 Corridor MIS public involvement process, access to bicycle and pedestrian facilities 
was found to be an important element of any design. The Build Alternative includes a Bike Path to 
improve bicycle and other non-motorist transportation/travel on the railroad/utility ROW paralleling SH 
146to the west and a sidewalk paralleling SH 1146 to the east. Additionally, the bicycle and pedestrian 
facility would provide connectivity for trail systems developed by local municipalities. Access to bicycle- 
and pedestrian-oriented facilities would be enhanced accordingly. These facilities would complement the 
roadway improvements by providing an alternative to motorized roadway travel. 

 

Environmental Consequences 

The No Build Alternative would not alter existing travel patterns or accessibility in the study area; 
however, linkages between the communities could be affected due to projected increases in traffic and 
population over time.  

The Build Alternative would offer opportunities to not only link with existing roadway improvements but 
also provide joint development opportunities with public agencies and private development, resulting in 
changes to the existing transportation patterns in the area. Such changes include the following:  

 Transportation Links to other Transportation Improvements: Within the surrounding area, there are 
several roadway improvement projects occurring, planned, or proposed. The Build Alternative 
would directly link with additional capacity improvements planned on SH 146 as well as several 
Smart Street Improvements (see the Cumulative Impacts section of this document for additional 
roadway improvement projects in the project vicinity). These improvements would either benefit 
from a new interchange with the proposed project or be located within proximity to the proposed 
project.  

With the completion of SH 146 from Red Bluff to FM 518, it would be a six- to 12-lane facility 
through Harris and Galveston Counties, which would tie into a planned six-lane facility to the north 
(from Fairmont Parkway to Red Bluff in Harris County) and to the south (from FM 518 to SH 3 in 
Galveston County). SH 146 would then be a continuous interstate-quality facility from La Porte to 
Texas City.  

 Transportation Links to regional shopping, recreation, and employment areas: The Build 
Alternative would improve access and provide improved travel times to and from regional shopping 
districts, recreational facilities and employment centers, including the Kemah Boardwalk, the 
numerous marina’s and shipyards located along the SH 146 Corridor, and Galveston Island. 
Additionally, the Build Alternative would improve access to the Shoal Point Container Terminal in 
Texas City as well as the Bayport Ship Channel Container/Cruise Terminal near La Porte. 
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 Bicycle and Pedestrian Patterns: The Build Alternative would provide a bicycle and pedestrian trail 
along the railroad/utility ROW paralleling SH 146, along the entire west side of the proposed 
facility. This bicycle and pedestrian facility would link with the additional roadway improvement 
projects occurring, planned, or proposed along SH 146, which would provide connectivity for a 
trails system developed by local municipal agencies. 

 

Public Facilities and Services  

Existing Environment 

Public facilities within the study area mainly serve residents throughout the communities of Seabrook and 
Kemah. Various religious, educational, and recreational facilities are located nearby. These facilities are 
listed in Table 12.  

Table 12: Public Facilities and Services 

Type Name 

Schools 

Clear Creek Independent School District (ISD): 
    James F. Bay Elementary School  
    Ed White Memorial Youth Center 
    LaVace Stewart Elementary School  
    Bay Area Charter Elementary School  
    Seabrook Intermediate School  
Southshore Church: Southshore Christian Academy 

Churches 

Seabrook United Methodist Church 
First Baptist Church of Seabrook 
Covenant Word Church 
New Life Praise Center 

Parks/Recreational Areas 

Cameron Festival Park / Seabrook 
Fairgrounds 

Seabrook Sports Complex 
Miramar Park 
Rex L Meador Park 
Seabrook Meyer Road Park 
Hester Parks 
McHale Park 
Kemah Park 

Clear Lake, Clear Lake Boat Ramp 
Clear Creek, Clear Creek Boat Ramp 
Blue Dolphin Yachting Center  
Lakewood Yacht Club 
Seabrook Shipyard 
Kemah Boardwalk 
Portofino Harbour Marina 
Houston Yachts, Inc. 
Marina Bay Harbor Yacht Club 

Community Centers 
Seabrook Visitor Center 
Kemah Visitor Center 
Jimmy Walker’s Community Center (Kemah) 

City Hall/Post Offices 

Seabrook City Hall / Police Department 
Seabrook Post Office 
Kemah City Hall / Police Department 
Kemah Post Office 

Fire Departments Seabrook, El Lago, and Kemah 
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Environmental Consequences 

The No Build Alternative would not affect any public facility or service.  

Access to or use of any public facility and service would be maintained at all times during project 
construction. After the completion of the proposed project, it is anticipated that the project corridor would 
become less congested and more convenient for local traffic; thus, enhancing access to the various 
facilities and services throughout Seabrook and Kemah as well as Harris and Galveston Counties. In 
addition, emergency and law enforcement services would have a more efficient facility to use in the 
performance of their duties, as travel time through these communities would be decreased.  

 

Safety  

Existing Environment 

According to the H-GAC, 387 crashes (three being fatal) were reported along SH 146, which in its 
entirety extends 40 miles from US 90 in Liberty County to I-45 in Galveston County (H-GAC 2005). 
High crash and/or severity rates along SH 146 indicate roadway and operational deficiencies contributing 
to unsafe conditions. The highest accident rates were identified outside of the study area. Anticipated 
increases in traffic volumes (Table 2) demonstrate the need for improvements.  

The SH 146 Corridor MIS identified other safety issues along the project corridor, which includes the 
following:  

 Lack of hurricane and other evacuation options from the lower mainland areas along Galveston 
Bay, which are needed due to threatening high tides of an approaching storm or associated heavy 
rains. 

 Flooding conditions due to ground level subsidence/lowered elevations reducing the ability to 
provide for evacuation. 

 Increased congestion resulting from underlying bi-directional travel commute demand between 
Texas City, Dickinson, Kemah, Seabrook, and La Porte, and other surrounding communities.  

 High volumes and signalized intersections at NASA Road 1, FM 2094, and FM 518 contributes to 
potential rear-end type crashes and bicycle/pedestrian crossing problems. 

 Kemah Bridge over Clear Creek is a navigable channel, which has inadequate clearance for marine 
needs.  

 Kemah Bridge has been given emergency remedial strengthening to sustain the life of the structure 
but has not undergone major rehabilitation since it has been constructed.  

 Sub-standard configurations, such as at NASA Road 1, contributing to high accident rates.  

 Lack of adequate parallel roadway facilities such as access roads needed during recreational and 
special event peak travel times. 

 Lack of dedicated bicycle/pedestrian facilities. 
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Environmental Consequences 

The No Build Alternative would not change the capacity or geometry of the existing roadway. This 
alternative would include the necessary maintenance activities for the existing roadway to continue 
carrying vehicular traffic. Such maintenance activities would include mowing and pavement 
resurfacing/overlay reconstruction. Additionally, no bicycle/pedestrian facilities are planned under this 
alternative. The No Build Alternative would not improve existing or predicted safety conditions.  

The Build Alternative is anticipated to provide an adequate transportation system with improved traffic 
operations through the following components:  

 Conversion of the existing four-lane divided facility to a six- to 12-lane divided freeway. 

 Frontage roads would be added providing improved access for existing and future residents and 
businesses. 

 Construction of express lanes, which would accommodate truck traffic from the Shoal Point 
Terminal and reduce car/truck interaction on the SH 146 main lanes.  

 Removal of at-grade and signalized intersections along the main lanes of SH 146, resulting in the 
traffic separation and operational improvements such as U-turns and ramps. 

 Construction of a grade-separated intersection at Red Bluff, Repsdorph Road, and NASA Road 1, 
which provides for an elevated crossing of the SH 146 main lanes. 

 Addition of bicycle/pedestrian facilities separated from the main lanes. 

 

Population Trends  

Existing Environment 

The communities within the study area affected by the proposed project include the cities of Kemah and 
Seabrook. Population estimates and projections indicate substantial growth in the study area over the next 
several years (Table 13). Over a 10-year period from 1990 to 2000, growth patterns in the study area 
jurisdictions ranged from a significant population increase in Kemah (113.0 percent) to a more moderate 
increase in Seabrook (41.3 percent). By 2030, it is projected that the increase in population within these 
communities will begin to slow. In Kemah, the 2030 population is projected at 3,885 persons, 
representing a 9.4 percent increase between 2020 and 2030. In Seabrook, the 2030 population is projected 
at 16,771 persons, representing a 16.7 percent increase between 2020 and 2030. 

At the local level, in 2000, there were 7,331 residents within the 179 Census Blocks that comprise the 
demographic area. The distribution of these residents by Census Blocks is summarized in Table 14. The 
population of the cities of Kemah and Seabrook was 2,330 and 9,443 residents, respectively.  
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Table 13: Population Trends 

Area 

Population 

1980 Census 1990 Census 2000 Census 
2010 

Projection 
2020 

Projection 
2030 

Projection 

Kemah n/a 1,094 2,330 2,985 3,550 3,885 

Seabrook 4,670 6,685 9,443 11,943 14,377 16,771 

Harris County 2,409,547 2,818,199 3,400,578 3,951,682 4,502,786 5,053,890 

Galveston County 195,738 217,399 250,158 268,714 284,731 294,218 

 
Percent Change 

1980-1990 1990-2000 2000-2010 2010-2020 2020-2030 

Kemah n/a 113.0 28.1 18.9 9.4 

Seabrook 43.1 41.3 26.5 20.4 16.7 

Harris County 17.0 20.7 16.2 13.9 12.2 

Galveston County 11.1 15.1 7.4 6.0 3.3 

Source: U.S. Census Bureau, Census 2000 (1980, 1990, and 2000 data) and Texas Water Development Board (2010, 2020, 
and 2030 data).  
 

Environmental Consequences 

The No Build Alternative is not anticipated to affect population growth trends in Harris and Galveston 
Counties. 

The Build Alternative would not affect population growth trends. Urban development within the cities of 
Seabrook and Kemah is expected to change independently of the proposed project. However, improving 
access and managing congestion along the project corridor would lessen the effect of a growing 
population and complement associated development. 

 

Environmental Justice  

Existing Environment 

It is important to take into consideration the effects that the proposed project would have on minority and 
low-income groups. This is supported by several federal laws and regulations that require the evaluation 
of the effects of a transportation action on these communities that, historically, have not actively 
participated in the decision-making process. 

Background 

Title VI of the Civil Rights Act of 1964 and related statutes require that federal agencies ensure that no 
person is excluded from participation in, denied the benefit of, or subjected to discrimination under any 
program or activity that receives federal financial assistance on the basis of race, color, national origin, 
age, sex, disability, or religion. 

The need to identify low-income and minority populations and include them in the project’s decision-
making process gained greater emphasis as a result of Executive Order 12898, Federal Actions to Address 
Environmental Justice in Minority Populations and Low-Income Populations (February 11, 1994). This 
order directs all federal agencies to determine whether a proposed action would have a disproportionately 
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high and adverse impact on minority and/or low-income populations. It also requires consideration of 
whether these populations would share equally in the benefits of the proposed action. 

Environmental justice refers to the equitable treatment of people of all races, cultures, and income with 
respect to the development, implementation, and enforcement of environmental laws, regulations, and 
policies. Implementation of environmental justice regulations for highway projects is governed by the 
1997 USDOT Order on Environmental Justice to Address Environmental Justice in Minority Populations 
and Low-Income Populations (DOT Order 5610.2). The environmental justice guidance particularly 
emphasizes the importance of the NEPA public participation process, directing that “each federal agency 
shall provide opportunities for community input in the NEPA process.” Agencies are further directed to 
“identify potential effects and mitigation measures in consultation with affected communities, and 
improve the accessibility of meetings, crucial documents, and notices.” The FHWA guidelines regarding 
environmental justice are contained in FHWA Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations” (FHWA 1998). This publication requires all programs and 
activities of FHWA to comply with Executive Order 12898 and DOT Order 5610.2. 

There are three fundamental environmental justice principals that are to be considered in the application 
of this FHWA order: 

 To avoid, minimize, or mitigate disproportionately high and adverse human health and 
environmental effects, including social and economic effects, on minority populations and low-
income populations;  

 To ensure the full and fair participation by all potentially affected communities in the decision-
making process; and  

 To prevent the denial of, reduction in, or significant delay in the receipt of benefits by minority and 
low-income populations. 

For purposes of environmental justice, the USDOT defines “minority” as those persons identifying 
themselves as: Black or African American, American Indian and Alaska Native, Native Hawaiian and 
other Pacific Islander, Asian, Hispanic, or other non-white persons including those persons of two or 
more races. Furthermore, the Department of Health and Human Services (DHHS) defines the poverty 
threshold (median household income) for low-income populations for a family of four in 2009 as $22,050 
(DHHS 2009). “Low-income” is defined as persons with a median household income at or below the 
DHHS poverty guidelines. The data being examined in this report is the most recent available for the U.S. 
Census Bureau (1999), although the current poverty threshold is used for comparison. The 1999 poverty 
threshold was $17,050. The emphasis on populations in DOT guidance means that all populations should 
be identified and given meaningful opportunities for input, and that impacts to these populations should 
be evaluated and compared to the impacts to non-environmental justice populations; the presence of 
environmental justice populations or impacts to those populations do not inherently establish 
disproportionately. 

According to FHWA Order 6640.23 and DOT Order 5610.2, disproportionately high and adverse effects 
on minority or low-income populations are generally defined an adverse effect that is predominantly 
borne by a minority population and/or low-income population; or would be suffered by the minority 
population and/or low-income population, and is appreciably more severe or greater in magnitude than 
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the adverse effect that would be suffered by the non-minority population and/or non-low-income 
population (FHWA 1998, USDOT 1997).  

The environmental justice methodology relies upon a combination of U.S. Census data, input from 
citizens and local officials, and windshield surveys to identify impacts to environmental justice 
populations. Locations of environmental justice populations were identified early in the project 
development process to facilitate avoidance and minimization of adverse impacts. Demographic 
characteristics pertaining to race and income for the project demographic study area were collected from 
the US Census 2000 databases and are identified in Table 14 and 15, respectively.  

Identification of Environmental Justice Populations 

Census Block Groups are the smallest Census data unit for which all parameters needed to conduct an 
environmental justice assessment are available. However, race and ethnicity is available at the Census 
Block level. This data combined with observations from public outreach and coordination enabled the 
assessment of community-level racial and ethnic composition.  

Minority Populations: The proposed project encompasses a total of 179 blocks adjacent to or within 2,000 
feet of the proposed project, which represents the demographic study area for minority populations. The 
racial and ethnic composition of the demographic area was examined in order to identify the presence or 
absence of minority populations in the vicinity of the project.  

Table 14 shows the racial/ethnic composition of each Census Block within the demographic area and the 
corresponding Census Block Group in which the block is located. The 179 blocks are located within a 
total of 12 block groups. The white population within the entire demographic area is 76.2 percent, which 
is slightly lower than the entire 12 block group area (82.2 percent). Census Tract 7216, Block Group 1, 
east of SH 146 near the end of the project, has the largest percentage of minority populations              
(45.2 percent) as well as the largest Hispanic population of 42.6 percent. Census Tract 7215, Block   
Group 4, north of FM 2094, has the second largest minority population (41.6 percent) as well as the 
second largest Hispanic population of 36.7 percent. Census Tract 7215, Block Group 3 has the largest 
white population (93.8 percent) within the demographic study area. 

Table 14: Minority Populations 

Geographic 
Area 

Total 
Pop. 

Not Hispanic or Latino % 
Hispanic 

or 
Latino of 

Any 
Race 

%Total 
Minority 

Pop. %White 
%Black/ 
African 
America 

%AIAN* %Asian %NHPI* 
%Other 

Race 

%Two 
or 

More 
Races 

Block Group Area 

12 Block 
Group Area 

22,014 82.2 2.9 0.3 3.0 0.0 0.0 1.1 10.5 17.8

Blocks 

Blocks within Block Group 1 (Census Tract 3415) 

1003 35 97.1  0.0 0.0 0.0 0.0 0.0 0.0 2.9 2.9

1004 24 95.8  0.0 0.0 0.0 0.0 0.0 0.0 4.2 4.2

Total for 
BG 1, CT 

3415 
1,114 84.6 1.3 0.4 2.8 0.0 0.2 1.4 9.3 15.4
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Table 14, Cont.: Minority Population 

Geographic 
Area 

Total 
Pop. 

Not Hispanic or Latino % 
Hispanic 

or 
Latino of 

Any 
Race 

%Total 
Minority 

Pop. %White 
%Black/ 
African 
America 

%AIAN* %Asian %NHPI* 
%Other 

Race 

%Two 
or 

More 
Races 

Blocks within Block Group 2 (Census Tract 3415) 

2001 430 87.4  4.4 0.9 2.6 0.0 0.0 1.9 2.8 12.6

2004 128 85.9  3.9 0.0 0.8 0.0 0.0 0.0 9.4 14.1

2005 60 91.7  5.0 0.0 0.0 0.0 0.0 3.3 0.0 8.3

2006 1,199 81.7  2.5 0.8 3.0 0.0 0.1 1.8 10.2 18.3

2007 81 71.6  4.9 0.0 8.6 0.0 0.0 8.6 6.2 28.4

2008 29 82.8  0.0 0.0 3.4 0.0 0.0 0.0 13.8 17.2

2009 39 97.4  0.0 0.0 0.0 2.6 0.0 0.0 0.0 2.6

2010 79 94.9  0.0 0.0 0.0 0.0 0.0 5.1 0.0 5.1

Total for 
BG 2, CT 

3415 
2,099 84.3 2.9 0.6 2.7 0.0 0.0 2.0 7.4 15.7

Blocks within Block Group 4 (Census Tract 3415) 

4002 385 87.5  3.9 0.0 1.6 0.0 0.0 2.3 4.7 12.5

4005 40 87.5  0.0 0.0 12.5 0.0 0.0 0.0 0.0 12.5

4020 126 89.7  0.0 0.0 1.6 0.0 0.0 0.0 8.7 10.3

4023 51 64.7  0.0 0.0 9.8 0.0 0.0 0.0 25.5 35.3

4024 65 84.6  0.0 0.0 1.5 0.0 0.0 1.5 12.3 15.4

4025 15 73.3  0.0 0.0 0.0 0.0 0.0 6.7 20.0 26.7

Total for 
BG 4, CT 

3415 
1,843 89.9 1.6 0.0 2.4 0.2 0.0 0.7 5.2 10.1

Blocks within Block Group 1 (Census Tract 3416) 

1037 15 73.3  0.0 0.0 0.0 0.0 0.0 26.7 0.0 26.7

1040 52 88.5  0.0 11.5 0.0 0.0 0.0 0.0 0.0 11.5

1042 32 87.5  0.0 0.0 12.5 0.0 0.0 0.0 0.0 12.5

Total for 
BG 1, CT 

3416 
1,132 91.3 0.8 0.7 0.6 0.1 0.0 1.0 5.5 8.7

Blocks within Block Group 2 (Census Tract 3416) 

2014 147 87.1  1.4 0.0 6.8 0.7 0.0 0.7 3.4 12.9

2015 28 96.4  0.0 3.6 0.0 0.0 0.0 0.0 0.0 3.6

2016 426 68.8  2.8 0.0 2.3 0.0 0.0 0.9 25.1 31.2

2017 180 77.2  0.0 0.6 11.7 0.0 0.0 0.0 10.6 22.8

2018 222 71.2  3.2 0.0 8.6 0.0 0.0 0.5 16.7 28.8

2019 39 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total for 
BG 2, CT 

3416 
2,426 82.0 2.1 0.1 3.3 0.0 0.0 0.9 11.6 18.0
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Table 14, Cont.: Minority Population 

Geographic 
Area 

Total 
Pop. 

Not Hispanic or Latino % 
Hispanic 

or 
Latino of 

Any 
Race 

%Total 
Minority 

Pop. %White 
%Black/ 
African 
America 

%AIAN* %Asian %NHPI* 
%Other 

Race 

%Two 
or 

More 
Races 

Blocks within Block Group 3 (Census Tract 3416) 

3004 271 46.5  0.0 0.0 13.7 0.0 0.0 1.8 38.0 53.5

3005 116 87.1  5.2 0.0 0.9 0.0 0.0 1.7 5.2 12.9

3006 29 72.4  0.0 3.4 0.0 0.0 0.0 0.0 24.1 27.6

3007 125 81.6  0.0 0.0 11.2 0.0 0.0 4.0 3.2 18.4

3008 77 72.7  0.0 0.0 13.0 0.0 0.0 0.0 14.3 27.3

3009 53 56.6  0.0 1.9 30.2 0.0 0.0 7.5 3.8 43.4

3010 106 67.0  0.0 0.0 3.8 0.0 0.0 3.8 25.5 33.0

3011 28 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3012 123 80.5  8.1 0.0 5.7 0.0 0.0 2.4 3.3 19.5

3013 41 90.2  0.0 0.0 0.0 0.0 0.0 2.4 7.3 9.8

3014 91 92.3  3.3 0.0 0.0 0.0 0.0 0.0 4.4 7.7

Total for 
BG 3, CT 

3416 
1,240 73.9 1.5 0.2 7.3 0.0 0.0 2.2 14.9 26.1

Blocks within Block Group 4 (Census Tract 3416) 

4004 156 88.5  0.0 0.0 0.6 0.0 0.0 0.6 10.3 11.5

4017 4 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4019 4 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4020 2 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4021 8 75.0  0.0 0.0 25.0 0.0 0.0 0.0 0.0 25.0

4024 3 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4026 8 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4027 3 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4031 5 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4032 8 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4033 1 0.0  0.0 0.0 0.0 0.0 0.0 100.0 0.0 100.0

4034 4 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4041 2 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4042 1 0.0  0.0 0.0 0.0 0.0 0.0 0.0 100.0 100.0

4047 8 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4048 2 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4049 3 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4051 7 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4052 12 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4053 3 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4054 10 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4055 3 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4056 13 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4057 1 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table 14, Cont.: Minority Population 

Geographic 
Area 

Total 
Pop. 

Not Hispanic or Latino % 
Hispanic 

or 
Latino 
of Any 
Race 

%Total 
Minority 

Pop. %White 
%Black/ 
African 
America 

%AIAN* %Asian %NHPI* 
%Other 

Race 

%Two 
or 

More 
Races 

4058 11 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4059 14 78.6  0.0 0.0 0.0 0.0 0.0 0.0 21.4 21.4

4060 10 80.0  0.0 0.0 0.0 0.0 0.0 0.0 20.0 20.0

Total for 
BG 4, CT 

3416 
469 89.3 0.2 0.4 1.5 0.0 0.0 1.5 7.0 10.7

Blocks within Block Group 1 (Census Tract 7212) 

1000 753 75.3 7.2 0.1 6.6 0.0 0.0 0.7 10.1 24.7

Total for 
BG 1, CT 

7212 
2,687 74.8 6.4 0.2 2.3 0.0 0.0 0.9 15.5 25.2

Blocks within Block Group 1 (Census Tract 7214) 

1003 7 57.1 0.0 0.0 0.0 0.0 0.0 0.0 42.9 42.9

Total for 
BG 1, CT 

7214 
6,936 84.3 3.9 0.2 3.8 0.0 0.1 0.9 6.9 15.7

Blocks within Block Group 3 (Census Tract 7215) 

3000 77 81.8  0.0 3.9 5.2 0.0 0.0 0.0 9.1 18.2

3001 9 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3028 33 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total for 
BG 3, CT 

7215 
894 93.8 0.2 0.4 0.4 0.0 0.0 2.1 2.9 6.2

Blocks within Block Group 4 (Census Tract 7215) 

4003 9 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4004 16 50.0  0.0 0.0 50.0 0.0 0.0 0.0 0.0 50.0

4005 37 54.1  0.0 0.0 0.0 0.0 0.0 0.0 45.9 45.9

4009 68 39.7  0.0 0.0 1.5 0.0 0.0 0.0 58.8 60.3

4010 86 38.4  0.0 0.0 9.3 0.0 0.0 0.0 52.3 61.6

4011 30 76.7  0.0 0.0 0.0 0.0 0.0 0.0 23.3 23.3

4012 22 68.2  0.0 0.0 0.0 0.0 0.0 4.5 27.3 31.8

4015 64 98.4  0.0 0.0 0.0 0.0 0.0 1.6 0.0 1.6

4016 38 92.1  0.0 0.0 0.0 0.0 0.0 7.9 0.0 7.9

4017 35 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4019 16 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4020 53 50.9  0.0 0.0 3.8 0.0 0.0 0.0 45.3 49.1

4021 50 22.0  0.0 0.0 6.0 0.0 0.0 0.0 72.0 78.0

4022 53 18.9  3.8 0.0 0.0 0.0 0.0 0.0 77.4 81.1

Total for 
BG 4, CT 

7215 
592 58.4 0.3 0.0 3.7 0.0 0.0 0.8 36.7 41.6
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Table 14, Cont.: Minority Population 

Geographic 
Area 

Total 
Pop. 

Not Hispanic or Latino % 
Hispanic 

or 
Latino 
of Any 
Race 

%Total 
Minority 

Pop. %White 
%Black/ 
African 
America 

%AIAN* %Asian %NHPI* 
%Other 

Race 

%Two 
or 

More 
Races 

Blocks within Block Group 1 (Census Tract 7216) 

1000 2 50.0  50.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0

1006 9 77.8  0.0 0.0 0.0 0.0 0.0 0.0 22.2 22.2

1007 30 93.3  0.0 0.0 0.0 0.0 0.0 0.0 6.7 6.7

1008 3 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1012 4 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1013 15 80.0  0.0 0.0 0.0 0.0 0.0 0.0 20.0 20.0

1014 9 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1015 12 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1016 6 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1017 27 74.1  0.0 0.0 0.0 0.0 0.0 0.0 25.9 25.9

1018 24 75.0  0.0 0.0 0.0 0.0 0.0 0.0 25.0 25.0

1021 16 56.3  0.0 0.0 0.0 0.0 0.0 0.0 43.8 43.8

1022 30 63.3  0.0 10.0 0.0 0.0 0.0 0.0 26.7 36.7

1023 16 93.8  0.0 0.0 0.0 0.0 0.0 0.0 6.3 6.3

1024 23 30.4  0.0 0.0 0.0 0.0 0.0 0.0 69.6 69.6

1025 251 21.1  0.0 1.2 0.8 0.0 0.0 0.4 76.5 78.9

1026 32 84.4  15.6 0.0 0.0 0.0 0.0 0.0 0.0 15.6

1027 33 97.0  0.0 0.0 0.0 0.0 0.0 0.0 3.0 3.0

1028 33 90.9  0.0 0.0 0.0 0.0 0.0 0.0 9.1 9.1

1029 7 100.0  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total for 
BG 1, CT 

7216 
582 54.8 1.0 1.0 0.3 0.0 0.0 0.2 42.6 45.2

179 Block 
Area  

Total (1) 
7,331 76.2 2.4 0.5 4.2 0.0 0.0 1.4 15.3 28.2

Source: U.S. Census Bureau, Census 2000: Summary Tape File 1. 
Note: Geographic Area was determined to be a 12 block group area that encompasses all blocks (179) adjacent to or within 2,000 
feet of the proposed project.  
 (1) Total includes all Census Blocks (179) adjacent to or within 2,000 feet of the project although 77 of the blocks have zero 
population and therefore, are not depicted in the table.  
* AIAN - American Indian and Alaska Native, NHPI - Native Hawaiian and Other Pacific Islander, CT - Census Tract, BG - Block 
Group 

 
 

Low-Income Populations: The proposed project encompasses a total of 12 Census Block Groups adjacent 
to or within 2,000 feet of the proposed project, which represents the demographic study area for low-
income populations. Table 15 presents the median household income and persons of poverty status for 
each of the Census Block Groups within the demographic area as well as the corresponding Census Tract 
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in which each block group is located. The demographic study area was analyzed for persons of poverty 
status based on the 2008 DHHS poverty threshold of $21,200. The proposed project encompasses a total 
of 12 Census Block Groups within six Census Tracts. 

Within the demographic area, approximately 8.8 percent of the population is below the federal poverty 
level, which is slightly lower than the entire six Census Tract area (9.9 percent). Census Tract 7216, 
Block Group 1 has the highest percentage of person’s (18.0 percent) below the federal poverty level. Most 
of the remaining block groups in the demographic area have 10 percent or less of the population living 
below the federal poverty level.  

Table 15: Median Household Incomes and Poverty Status (1999) 

Geographic Area 1999 Population* 
Median Household 

Income 
Persons Below Poverty Level 

Number Percent 

Census Tract Area 

6 Census Tract Area 15,075 63,721 1,494 9.9

Block Groups 

Block Groups within Census Tract 3415 

1 688 $48,083 34 4.9

2 950 $61,778 49 5.2

4 644 $100,770 55 8.5

Total for CT 3415 3,783 $56,598 352 9.3

Block Groups within Census Tract 3416 

1 473 $53,173 77 16.2

2 851 $74,671 64 7.6

3 402 $45,789 56 13.9

4 209 $51,736 27 12.9

Total for CT 3416 1,935 $61,179 224 11.6

Block Groups within Census Tract 7212 

1 923 $52,139 112 12.1

Total for CT 7212 3,523 $67,938 306 8.7

Block Groups within Census Tract 7214 

1 2,322 $93,011 150 6.5

Total for CT 7214 2,322 $93,011 150 6.5

Block Groups within Census Tract 7215 

3 432 $72,045 53 12.3

4 191 $57,917 17 8.9

Total for CT 7215 2,754 $62,210 332 11.7

Block Groups within Census Tract 7216 

1 234 $48,056 42 18.0

Total for CT 7216 758 $41,389 140 18.4

12 Block Group Total 8,319 $63,264 736 8.8

Source: U.S. Census Bureau, Census 2000: Summary Tape File 3. 
Note: Geographic Area was determined to be a six Census tract area that encompasses all block groups (12) adjacent to or 
within 2,000 feet of the proposed project.  
CT = Census Tract, BG = Block Group 
* Population for whom poverty status has been determined. 
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Environmental Consequences 

Minority Populations: As shown in Table 14, approximately 21.2 percent of minority and ethnic 
populations residing in the demographic study area represent a higher minority population as compared to 
the corresponding Census Block Group in which the block is located. However, the proportion of 
minority and ethnic residents varies greatly among the Census Blocks within the demographic study area. 
The minority population ranges from approximately 1.6 to 81.1 percent and increases to 100 percent in 
two Census Blocks. This includes the area east of SH 146 and north of 3rd Street (Census Tract 3416, 
Block Group 4, Block 4042), which represents only one person of Hispanic origin, and Census Tract 
3416, Block Group 4, Block 4033, which represents one person of two or more races. The locations of 
these areas are shown in Exhibit 6a. 

The following information summarizes racial characteristics for communities within the study area: 

 The population of the Lake Pointe Forest neighborhood (located just south of Red Bluff) is largely 
white (76 percent). Approximately 14 acres within the neighborhood (or 5 percent of the 
neighborhood) constitutes a 24 percent minority population. Eighteen (18) percent of the minority 
population is Hispanic. Asians represent a smaller racial minority (5 percent) followed by persons 
of two or more races (1 percent).  

 The majority of the population within other neighborhoods located throughout Seabrook, primarily 
between Repsdorph Road and NASA Road 1, is white with a 22 percent minority population.  

 The unnamed neighborhood in the southern portion of the study area, located west of SH 146 
between Marina Bay Drive and Grove Road, has a 23 to 80 percent minority population.  

 Within the Harbor Home neighborhood, the majority of the population is white with a portion of the 
southern half of the neighborhood having an 80 percent minority population. Within this area, 
Hispanics constitute 97 percent of the minority population.  

The Hispanic population ranges from approximately 2.8 to 77.4 percent in most of the demographic study 
area and increases to 100 percent in the Census Block previously mentioned (Census Tract 3416, Block 
Group 4, Block 4042). Several Census Blocks located throughout the demographic study area have 
notably high minority populations. Excluding Census Tract 3416, Block Group 4, Blocks 4033 and 4042 
as previously discussed, Census Tract 7215, Block Group 4, Blocks 4021 and 4022 and Census Tract 
7216, Block Group 1, Blocks 1024 and 1025 have the largest percentage of minority populations as well 
as the largest Hispanic populations.  

Low-Income Populations: As shown in Table 15, approximately 41.7 percent of low-income populations 
residing in the demographic study area represent a higher low-income population as compared to the 
corresponding Census Tract in which the Census Block Group is located. However, the proportion of 
low-income residents varies greatly among the Census Block Groups within the demographic study area. 
The low-income population ranges from approximately 4.9 to 18.0 percent. The locations of these areas 
are shown in Exhibit 6b. 

Table 15 shows the low-income populations by percentages for each of the Census Block Groups in the 
demographic study area based on 2000 Census data. Based on this information, none of the block groups 
are substantially above the corresponding Census Tract in which each block group is located. However, 
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Census Tract 3416, Block Group 1 and Census Tract 7216, Block Group 1 are the only areas with a share 
of the population below the poverty level that is substantially above the average of the entire 12 block 
group area. These areas are located to the east and west of SH 146 north of Red Bluff and to the east of 
SH 146 south of the Harris/Galveston County Line, respectively. It should be noted, however, that the 
combined population of these two areas is 119 people, and that the relatively high low-income population 
percentages do not in this case reflect large numbers of minority individuals. 

Additional Factors: In order to determine if the proposed project would result in “disproportionately high 
and adverse effects" on a minority or low-income population, or be denied benefits of the Build 
Alternative, several additional factors, in addition to the demographic profile of the study area, are also 
considered. 

 Community Cohesion: Based on the preliminary design plans for the proposed project, the Build 
Alternative would not result in major divisions or isolation of close-knit neighborhoods or cohesive 
communities within the study area as a result of the proposed project. The Lake Pointe Forest and 
Harbor Homes neighborhoods as well as other neighborhoods located within the study area would 
benefit from improved accessibility and additional capacity resulting from the proposed project as 
well as additional capacity improvements planned on SH 146 that would provide access to 
community facilities.  

 Displacements: The proposed project would result in the potential relocation of 51 businesses 
(including, at least, 53 commercial buildings) and one residence, as discussed in the Relocations 
and Right-of-Way Acquisition section of this document. The businesses and residence are identified 
in Table 8 and are primarily located along the east and west sides of SH 146 from Repsdorph Road 
to NASA Road 1 (see Exhibit 5). Some of these businesses and the residence may chose to relocate 
within the community; however, some may chose not to re-open or decide to relocate in the study 
area. A loss of jobs due to business relocations or closings may occur as a result of the proposed 
project.  

The residence is located within Census Tract 3416, Block Group 2. The businesses are primarily 
located in three of the 12 block groups that represent the study area (Census Tract 3415, Block 
Group 2; Census Tract 3416, Block Group 2; and Census Tract 3416, Block Group 3). None of 
these block groups consist of a high percentage minority population. Areas representing a higher 
percentage minority population are generally located east of SH 146 just south of Repsdorph Road, 
west of SH 146 between Marina Bay Drive and Grove Road, and east of SH 146 near FM 518. 
Additional information on the area’s workforce, including minority representation, is also provided 
in the Business and Employment section of this document.  

As a result of the proposed project, it is possible workers including minority workers with limited 
transportation options may encounter difficulty maintaining employment with their present 
employers should businesses relocate. These employees may be forced to seek employment 
opportunities within or outside the study area. Businesses such as restaurants, entertainment, and/or 
retail establishments would likely relocate in the general area due to their existing customer base. 
However, any larger establishments, such as industrial facilities, may need to relocate to areas 
where land or facilities are available to accommodate their businesses.  
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The proposed project would not discourage or provide disincentives to commercial development 
and redevelopment. Improved mobility along SH 146 would be an incentive to future development 
or redevelopment along the project corridor. Any increase in mobility from the proposed 
improvements is anticipated to enhance the area’s attractiveness to future business development. 
Over the long-term, the entire community would benefit from the proposed project as a result of 
improved mobility and reduced traffic congestion. Additionally, access would not be restricted to 
any existing public or community service, commercial area, business, or employment center. Any 
inconveniences of the roadway being used for access to residences or businesses would be 
minimized during project construction. 

 Transportation Needs: In addition to establishing locations of minority and low-income residents, 
transportation needs of these populations must also be considered. Minority and low-income 
populations are not expected to experience any reductions or significant delays of any benefits 
associated with increased access, nor are they expected to experience disproportionate adverse 
effects due to increased capacity.  

Greater access to employment centers, shopping, and the numerous recreational areas located 
within the vicinity of the project is anticipated to improve with additional capacity resulting from 
the Build Alternative. Additionally, a safer, more easily accessible and user-friendly Bike Path and 
sidewalk for bicycle and pedestrian travel would adequately serve any population commuting to 
destinations along the SH 146 Corridor or outlying area.  

Summary 

Through field observations and data collected from the 2000 Census, it was determined that effects 
resulting from the Build Alternative are not associated with any one ethnic group or race and that the 
population along the project corridor is a mixed group. Although the demographic study area contains a 
total minority population of 28.2 percent and a low-income population of 8.8 percent, the project impacts 
would not be isolated within a limited number of Census Blocks or Block Groups, respectively, but would 
be distributed among all users of the SH 146 facility.  

As described elsewhere in this section, the direct impacts to minority and low-income populations have 
been largely avoided, and at the same time, the project has been enhanced to facilitate the sharing of 
project benefits by minority and low-income populations. No residential displacements would occur as a 
result of the project; therefore, minority and low-income residents would not be affected by direct impacts 
such as relocations. Therefore, no disproportionately high and adverse impacts, resulting from relocation 
activities, to low-income and/or minority residents would occur. Similarly, the project is not expected to 
result in disproportionately high and adverse impacts to the visual environment within the Lake Pointe 
Forest and Harbor Homes neighborhoods as well as the unnamed neighborhood in the southern portion of 
the study area, as compared to the visual impacts that would be experienced throughout the project 
corridor. There may be short-term, localized effects to air quality (i.e. increase in dust) and noise levels 
(i.e. generated by construction equipment) in the immediate area adjacent to the project during 
construction. These effects would be temporary and would not be selectively limited to minority or low-
income communities, but would potentially affect residential and business communities located in the 
immediate area adjacent to the proposed project.  
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In the long-term, the entire community would benefit from the proposed project. These benefits include 
accessibility and safety improvements, potential economic development opportunities, and decreased 
traffic congestion. The other project benefits are anticipated to be available to and shared by both 
environmental justice and non-environmental justice populations in the study area. 

Based on the above discussion, the proposed project would not cause disproportionately high and adverse 
effects on any minority or low-income populations as discussed in the Executive Order 12898 regarding 
environmental justice.  

Limited English Proficiency 

Executive Order 13166, entitled "Improving Access to Services for Persons with Limited English 
Proficiency," mandates that federal agencies examine the services they provide and develop and 
implement a system by which Limited English Proficiency (LEP) persons can meaningfully access those 
services consistent with, and without unduly burdening, the fundamental mission of the agency. Each 
agency shall also work to ensure that recipients of federal financial assistance (recipients) provide 
meaningful access to their LEP applicants and beneficiaries (65 Federal Register 50123, August 16, 
2000). 

Existing Environment 

Information on Language Used by 12 Census Block Group Area Residents 

 Over 80 percent of the population in the 12 block group area between 5 and 17 years old speak only 
English (see Figure 2). This proportion increases with age, with nearly 90 percent of individual’s 
age 18 and over who speak only English.  

 

Figure 2: Proportion of population by age group who speak only English 

 
 

Source: U.S. Census Bureau, Census 2000: Summary Tape File 3. 
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 Among the households identified in the 2000 U.S. Census, over 80 percent of those in the 12 block 
group area were predominately English speaking (see Figure 3).  

 Nearly 10 percent of households in the 12 block group area were predominantly Spanish speaking 
households. Approximately five percent of the households were predominantly Indo-European 
speaking households. Approximately two percent of the households were predominantly Asian and 
Pacific Islander speaking households. Households speaking other languages (including languages 
such as Navajo, Cherokee, Hungarian, Arabic, and Hebrew) accounted for less than one percent of 
all households in the 12 block group area. These numbers represent a person’s primary language, 
but do not necessarily preclude them from speaking English. 

 

Figure 3: Proportion of households by predominant language spoken in the household 

 

Source: U.S. Census Bureau, Census 2000: Summary Tape File 3. 
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 As a percentage of all households, 2.5 percent are linguistically isolated. 

 Nearly 20 percent of the Spanish speaking households in the 12 block group area are identified as 
linguistically isolated. 

 Approximately 17 percent of the Asian and Pacific Islander specific language speaking households 
were estimated to be linguistically isolated. 

 Less than seven percent of households speaking Indo-European predominantly were determined to 
be linguistically isolated. 

 No households speaking other languages (including languages such as Navajo, Cherokee, 
Hungarian, Arabic, and Hebrew) were determined to be linguistically isolated. 

 

Figure 4: Proportion of non-English speaking households that are linguistically isolated,                  
by primary household language 

 

Source: U.S. Census Bureau, Census 2000: Summary Tape File 3. 
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considered linguistically isolated as compared to other non-English speaking households, announcements 
for public meetings have been published in a Spanish-language paper, La Subasta. Furthermore, 
reasonable arrangements (e.g. interpreters) have been and would continue to be made for persons who 
have special communication or accommodation needs upon notification of TxDOT at least two days prior 
to a meeting or public hearing.  

For this project, TxDOT would continue to comply with Executive Order 13166 by offering to meet the 
needs of persons requiring special communication or accommodations in all public involvement activities 
and notices. Therefore, the requirements of Executive Order 13166 appear to be satisfied. 

 

Business and Employment  

Existing Environment 

SH 146 serves as the primary corridor along east Galveston Bay, where the population is expected to 
grow nearly 57 percent (43,000 people) by 2025 (H-GAC 2005). As identified by the H-GAC, this 
corridor extends along SH 146 from I-10 East to Galveston Bay. Employment along the Galveston Bay is 
expected to grow nearly 41 percent by 2025, adding more than 22,000 jobs (H-GAC 2005). Major trip 
generators and attractors within the vicinity of the proposed project include the numerous business and 
marinas, recreational facilities such as Armand Bayou Park and Kemah Boardwalk, recent commercial 
development and sailboat/yacht facilities associated with Clear Lake and Galveston Bay, and 
transportation facilities such as Bayport Ship Channel Container/Cruise Terminal near La Porte and Shoal 
Point Terminal in Texas City. 

Occupation and Class of Worker 

Occupation and class of worker data is shown in Table 16 for the six Census Tract area. The six Census 
Tract area adjacent to or within 2,000 feet of the proposed project was determined to be the smallest 
Census level available to evaluate the study area’s workforce, which includes minority representation. 
Overall, the greatest number of workers in the six Census Tract area is employed as managerial and 
professional workers (50.6 percent) followed by sales and office workers (23.0 percent). Similarly, the 
minority representation of the workforce living within the same area is primarily managerial and 
professional workers (40.7 percent) followed by Service (19.6 percent) and Sales and Office workers 
(18.9 percent).  

With regard to class of worker, the greatest percentage of workers in the six Census Tract area work for 
private, for-profit employers (72.6 percent). The minority representation of the workforce is similar, 
where 74.6 percent of the minority population works for private, for-profit employers (74.6 percent). The 
smallest percentage of paid workers in the six Census Tract area consists of Federal Government workers 
(4.2 percent) while approximately 2.9 percent of the minority population consists of Federal Government 
workers. In general, unemployment in the six Census Tract area (2.3 percent) is slightly lower than the 
unemployment level represented by the area’s minority population (4.0 percent).  
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Table 16: Occupation and Class of Worker 

Characteristic 

Geographic Area (1) 

Total Population Minority Population 

Number Percent Number Percent 

Occupation 

Managerial and Professional 10,519 50.6 960 40.7 

Service 1,822 8.8 461 19.6 

Sales and Office 4,769 23.0 445 18.9 

Farming, Forestry, Fishing 95 0.5 62 2.6 

Construction, Extraction, Maintenance 1,691 8.1 172 7.3 

Production, Transportation, Materials Moving 1,873 9.0 256 10.9 

Class of Workers 

Private for Profit 15,088 72.6 1,758 74.6 

Private, Not for Profit 926 4.5 75 3.2 

Local Government 1,161 5.6 117 5.0 

State Government 1,066 5.1 99 4.2 

Federal Government 871 4.2 69 2.9 

Self-Employed 1,250 6.0 141 6.0 

Unpaid Family Workers 23 0.1 0 0.0 

Unemployed 672 2.3 143 4.0 

Source: U.S. Census Bureau, Census 2000: Summary Tape File 4. 
Note: (1) Geographic Area was determined to be a six Census tract area adjacent to or within 2,000 feet of the proposed 
project.  
 
 

Work Location 

As shown in Table 17, nearly 57 percent of the total population living within the six Census Tract area 
travels less than 30 minutes to work, which is similar to the minority population living within the same 
area (59.0 percent). The majority of the population within the six Census Tract area that travels to their 
employment works outside their place (i.e. community) of residence (85.0 percent), which is also similar 
to the minority population that travels to their employment (83.8 percent). Within the six Census Tract 
area, the common means of transportation to work is by car, truck, or van (92.4 percent). The common 
means of transportation to work by the area’s minority population is also by car, truck, or van (88.7 
percent). Less than five percent of the population within the six Census Tract area, including the minority 
population, works from home.  

Table 17: Economic Characteristics 

Work Location/Other Parameter 

Geographic Area (1) 

Total Population Minority Population 

Number Percent Number Percent 

Place of Work 

Same Place as Residence 3,066 15.0 381 16.2 

Outside Place as Residence  17,382 85.0 1,974 83.8 
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Table 17, Cont.: Economic Characteristics 

Work Location/Other Parameter 

Geographic Area (1) 

Total Population Minority Population 

Number Percent Number Percent 

Travel Time to Work 

Less than 30 minutes 11,679 56.6 1,399 59.0 

Less than 5 minutes 444 2.2 33 1.4 

5 to 9 minutes 1,389 6.7 193 8.1 

10 to 14 minutes 2,064 10.0 275 11.6 

15 to 19 minutes 3,200 15.5 366 15.4 

20 to 24 minutes 3,229 15.6 380 16.0 

25 to 29 minutes 1,353 6.6 152 6.4 

More than 30 minutes 8,188 39.7 934 39.4 

Work from Home 779 3.8 38 1.6 

Means of Transportation to Work 

Car, Truck, or Van 19,075 92.4 2,103 88.7 

Public Transportation 223 1.1 25 1.1 

Motorcycle 81 0.4 10 0.4 

Bicycle 106 0.5 64 2.7 

Walked 269 1.3 116 4.9 

Other means 113 0.5 15 0.6 

Source: U.S. Census Bureau, Census 2000: Summary Tape File 4. 
Note: (1) Geographic Area was determined to be a six Census tract area adjacent to or within 2,000 feet of the proposed 
project.  

 

Environmental Consequences 

The No Build Alternative is not anticipated to result in a direct economic effect to the local economy. 
This alternative would neither improve nor change the economic characteristics of the study area.  

As discussed in the Relocations and Right-of-Way Acquisition section of this document, the Build 
Alternative would affect 58 businesses, all primarily located along the east and west sides of SH 146 from 
Repsdorph Road to NASA Road 1. Of these businesses, additional ROW would be acquired from seven 
commercial properties and therefore, remove some commercial land from the local tax base. A total of 51 
businesses (including, at least, 53 commercial buildings) would be displaced as a result of the proposed 
project. There are available commercial, retail, and industrial properties for sale or for lease to 
accommodate the relocation of these businesses, as further discussed in Table 11 (HAR 2009). Twenty-
one of the 51 businesses lease property from the Southern Pacific Railroad for the use of their 
establishment and would not require the same relocation assistance as the remaining 30 businesses.  

Overall, the business acquisitions would cause some initial social disruptions; however, it is anticipated 
that new opportunities for businesses would occur as the area along SH 146 becomes more visible and 
accessible as a result of the proposed project (Stanton 2007). The resulting land use changes would likely 
include the redevelopment of already developed areas and as a result, development within the study area 
would be expected to be more concentrated in areas already experiencing growth.  
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The redevelopment opportunities afforded by the improved access and increased safety would offset 
effects suffered from the loss of businesses and loss of jobs due to business relocations or closings that 
may occur as a result of the proposed project. In the long-term, increased roadway capacity would reduce 
congestion on SH 146, accommodate the increase in traffic due to the growing population, and provide 
easier access to businesses in and around the study area. This would decrease travel time and result in 
reduced vehicle operating costs for commuters using the highway. Increased accessibility would tend to 
induce additional land development, which could increase the property value of properties adjacent to the 
improved roadway and eventually increase the local tax base. Currently, it is not known what businesses 
plan on relocating within the community, which would become clearer with implementation of TxDOT’s 
ROW Acquisition and Relocation Assistance Program. Acquisition and relocation assistance would be in 
accordance with the TxDOT ROW Acquisition and Relocation Assistance Program, as mandated by the 
URARPAA (see the Relocations and Right-of-Way Acquisition section of this document for more 
information). 

 

Air Quality  

The proposed project is located within Harris and Galveston Counties, which are designated as “severe” 
ozone nonattainment areas under the 8-hour National Ambient Air Quality Standards (NAAQS); 
therefore, the transportation conformity rules apply. Design year (2035) traffic is estimated to be 63,700 
vehicles per day; therefore, a Traffic Air Quality Analysis (TAQA) is not required. Though the project is 
adding capacity, the design year average annual daily traffic (ADT) is less than 140,000 vehicles per day. 
The 140,000 ADT rate is a threshold based on a TxDOT modeling study which demonstrated that it is 
highly unlikely that the NAAQS for carbon monoxide would ever be exceeded on any project with traffic 
numbers below this level. 

All projects in the H-GAC’s TIP that are proposed for federal or state funds are initiated in a manner 
consistent with federal guidelines in Section 450, of Title 23 CFR and Section 613.200, Subpart B, of 
Title 49 CFR. Energy, environment, air quality, cost, and mobility considerations are addressed in the 
programming of the TIP. On August 24, 2007, H-GAC adopted the 2035 RTP and FY 2008-2011 TIP. 
The USDOT, which includes FHWA/FTA, found the 2035 RTP and 2008-2011 TIP to conform to the 
SIP on November 9, 2007.  

The proposed project is included in and consistent with the H-GAC financially constrained 2035 RTP 
Long Range Plan.  However, the proposed project is not consistent with the 2008-2011 TIP.  The letting 
date of the current project is outside of the 2008-2011 TIP and the 2011-2014 TIP.  In accordance with 40 
CFR 93.114, FHWA will not take final action on this environmental document until the proposed project 
is consistent with a current RTP and TIP.  The proposed project will be coordinated with H-GAC to the 
project is consistent with the appropriate RTP and TIP. 

Congestion Management System 

The proposed project is adding SOV capacity; therefore, a CMS analysis is required. The CMS is a 
systematic process for managing congestion that provides information on transportation system 
performance and on alternative strategies for alleviating congestion and enhancing the mobility of persons 
and goods to levels that meet state and local needs. This project was developed from H-GAC’s 
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operational CMS, which meets all requirements of CFR §500.109. The CMS was adopted by H-GAC in 
1997, amended in 1998, and again in 2004. The CMS is an integral part of H-GAC’s 2035 RTP. 

As discussed in the Planning Process: Congestion Management System section of this document, the 
revised Statewide and Metropolitan Planning regulations (February 14, 2007 Federal Register) now 
reflect requirements for a CMP rather than a CMS so as to include current statutory conditions (USDOT 
2007). The CMP refers to several methods of roadway management including ITS, TSM, and TDM. 
These programs seek to improve traffic flow and safety through better operation and management of 
transportation facilities while also providing low cost solutions that can be constructed in less time and 
provide air quality benefits to the region. Currently, H-GAC is operating under the existing CMS which is 
based on the 2025 RTP. Although a CMP has not yet been adopted by the H-GAC, the program is in 
development following FHWA guidance to integrate the area’s CMS into the CMP. The CMP would 
incorporate all commitments within the 2035 RTP and the 2008-2011 TIP, which were approved 
November 9, 2007. Until H-GAC adopts the CMP, this EA reflects the most recently adopted CMS and 
its provisions. 

Operational improvements and travel demand reduction strategies are commitments made by the region at 
two levels: program level and project level implementation. Program level commitments are inventoried 
in the regional CMS, which was adopted by H-GAC; they are included in the financially constrained 2035 
RTP, and future resources are reserved for their implementation. 

The CMS element of the plan carries an inventory of all project commitments (including those resulting 
from major investment studies) detailing type of strategy, implementing responsibilities, schedules, and 
expected costs. At the project programming stage, travel demand reduction strategies and commitments 
would be added to the regional TIP or included in the construction plans. The regional TIP provides for 
programming of these projects at the appropriate time with respect to the SOV facility implementation 
and project specific elements. 

Committed congestion reductions strategies and operational improvements within the study boundary 
consist of various improvements. Individual projects are listed in Table 18.  

Table 18: Congestion Management Strategies - Operational Improvements in the Travel Corridor 

Location Type 
Implementation 

Date 

NASA Rd 1 from Space Center 
Boulevard to    SH 146 

Smart Street Improvements 1/1/2023 

SH 146 at Red Bluff  Intersection Improvement (Construct Grade Separation) 8/1/2008 

SH 146 from Red Bluff to Kemah Bridge Signal Improvements 3/1/2006 

Fairmont Parkway/Red Bluff from 
Beltway 8 to SH 146 

Construct 4-lane (2 directions) Tollway in Median 1/1/2009 

NASA Rd 1 from FM 270 to SH 146 Install Computerized Transportation Management System 8/1/2007 

SH 146 from SH 146 southbound to 
Southern Access Road 

Construct Direct Connector from southbound lanes of SH 146 10/1/2015 

Source: H-GAC - 2035 RTP, 2009. 
 

In an effort to reduce congestion and the need for SOV lanes in the region, TxDOT and H-GAC would 
continue to promote appropriate congestion reduction strategies through the Congestion Mitigation and 
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Air Quality (CMAQ) program, the CMS, and the 2035 RTP. The congestion reduction strategies 
considered for this project would help alleviate congestion in the SOV study boundary, but would not 
eliminate it. 

Therefore, the proposed project is justified. The CMS analysis for added SOV capacity projects in the 
TMA is on file and available for review at H-GAC. 

Mobile Source Air Toxics  

In addition to the criteria air pollutants for which there are NAAQS, the U.S. Environmental Protection 
Agency (EPA) also regulates air toxics. Most air toxics originate from human-made sources, including 
on-road mobile sources, non-road mobile sources (e.g., airplanes), area sources (e.g., dry cleaners) and 
stationary sources (e.g., factories or refineries). 

Mobile Source Air Toxics (MSATs) are a subset of the 188 air toxics defined by the Clean Air Act 
(CAA). The MSATs are compounds emitted from highway vehicles and non-road equipment. Some toxic 
compounds are present in fuel and are emitted into the air when the fuel evaporates or passes through the 
engine unburned. Other toxics are emitted from the incomplete combustion of fuels or as secondary 
combustion products. Metal air toxics also result from engine wear or from impurities in oil or gasoline. 

The EPA is the lead federal agency for administering the CAA and has certain responsibilities regarding 
the health effects of MSATs. The EPA issued a Final Rule on Controlling Emissions of Hazardous Air 
Pollutants from Mobile Sources (66 FR 17229, March 29, 2001). This rule was issued under the authority 
in Section 202 of the CAA. In its rule, EPA examined the impacts of existing and newly promulgated 
mobile source control programs, including its reformulated gasoline (RFG) program, its national low 
emission vehicle (NLEV) standards, its Tier 2 motor vehicle emissions standards and gasoline sulfur 
control requirements, and its proposed heavy duty engine and vehicle standards and on-highway diesel 
fuel sulfur control requirements. Between 2000 and 2020, FHWA projects that even with a 64 percent 
increase in VMT, these programs would reduce on-highway emissions of benzene, formaldehyde, 1,3-
butadiene, and acetaldehyde by 57 to 65 percent, and would reduce on-highway diesel PM emissions by 
87 percent, as shown in the following graph: 
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Figure 5: U.S. Annual Vehicle Miles Traveled (VMT) vs. Mobile Source Air Toxics Emissions, 
2000-2020 

 

In an ongoing review of MSATs, the EPA finalized additional rules under authority of CAA Section 
202(l) to further reduce MSAT emissions that are not reflected in the above graph. The EPA issued Final 
Rules on Control of Hazardous Air Pollutants from Mobile Sources (72 FR 8427, February 26, 2007) 
under Title 40 CFR Parts 59, 80, 85 and 86. The rule changes were effective April 27, 2007. As a result of 
this review, EPA adopted the following new requirements to significantly lower emissions of benzene and 
the other MSATs by: (1) lowering the benzene content in gasoline; (2) reducing non-methane 
hydrocarbon (NMHC) exhaust emissions from passenger vehicles operated at cold temperatures (under 75 
degrees Fahrenheit); and (3) reducing evaporative emissions that permeate through portable fuel 
containers.  

Beginning in 2011, petroleum refiners must meet an annual average gasoline benzene content standard of 
0.62 percent by volume, for both reformulated and conventional gasolines, nationwide. The national 
benzene content of gasoline in 2007 is about 1.0 percent by volume. EPA standards to reduce NMHC 
exhaust emissions from new gasoline-fueled vehicles will become effective in phases. Standards for light-
duty vehicles and trucks (less than or equal to 6,000 pounds [lbs]) become effective during the period of 
2010 to 2013, and standards for heavy light-duty trucks (6,000 to 8,000 lbs) and medium-duty passenger 
vehicles (up to 10,000 lbs) become effective during the period of 2012 to 2015. Evaporative requirements 
for portable gas containers become effective with containers manufactured in 2009. Evaporative 
emissions must be limited to 0.3 grams of hydrocarbons per gallon per day. 

EPA has also adopted more stringent evaporative emission standards (equivalent to current California 
standards) for new passenger vehicles. The new standards become effective in 2009 for light vehicles and 
in 2010 for heavy vehicles. In addition to the reductions from the 2001 rule, the new rules will 
significantly reduce annual national MSAT emissions. For example, EPA estimates that emissions in the 
year 2030, when compared to emissions in the base year prior to the rule, will show a reduction of 
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330,000 tons of MSATs (including 61,000 tons of benzene), reductions of more than 1,000,000 tons of 
volatile organic compounds, and reductions of more than 19,000 tons of PM2.5. 

 

Project-Specific MSAT Qualitative Assessment  

Numerous technical shortcomings of emissions and dispersion models and uncertain science with respect 
to health effects prevent meaningful or reliable estimates of MSAT emissions and effects of this project 
(see “Unavailable Information for Project Specific MSAT Impact Analysis” at the end of this section for 
more information). In Chapter 3 of its Regulatory Impact Analysis (RIA) for the 2007 MSAT rules, EPA 
states that there are a number of additional significant uncertainties associated with the air quality, 
exposure and risk modeling. The modeling also has certain key limitations such as the results are most 
accurate for large geographic areas, exposure modeling does not fully reflect variation among individuals, 
and non-inhalation exposure pathways and indoor sources are not taken into account. This information 
can be found in Chapter 3 of the RIA found at: http://www.epa.gov/otaq/regs/toxics/fr-ria-sections.htm. 

However, it is possible to qualitatively assess the levels of future MSAT emissions under the project. 
Although a qualitative assessment cannot identify and measure health impacts from MSATs, it can give a 
basis for identifying and comparing the potential differences among MSAT emissions, if any, from the 
various alternatives. The qualitative assessment presented below is derived in part from a study conducted 
by the FHWA entitled A Methodology for Evaluating Mobile Source Air Toxic Emissions Among 
Transportation Project Alternatives, found at: www.fhwa.dot.gov/environment/airtoxic/ msatcompare/ 
msatemissions.htm. 

For each alternative in this EA, the amount of MSATs emitted would be proportional to the VMT 
assuming that other variables such as fleet mix are the same. The VMT estimated for the Build 
Alternative is slightly higher than that for the No Build Alternative, because the additional capacity 
increases the efficiency of the roadway and attracts rerouted trips from elsewhere in the transportation 
network. This increase in VMT would lead to higher MSAT emissions for the proposed project along the 
highway corridor, along with a corresponding decrease in MSAT emissions along the parallel routes. The 
emissions increase is offset somewhat by lower MSAT emission rates due to increased speeds; according 
to EPA’s MOBILE6 emissions model, emissions of all of the priority MSATs except for diesel particulate 
matter decrease as speed increases. The extent to which these speed-related emissions decreases would 
offset VMT-related emissions increases cannot be reliably projected due to the inherent deficiencies of 
technical models. 

Regardless of the alternative chosen, MSAT emissions would likely be lower than present levels in the 
design year as a result of EPA’s national control programs that are projected to reduce MSAT emissions 
by 57 to 87 percent between 2000 and 2020. Local conditions may differ from these national projections 
in terms of fleet mix and turnover, VMT growth rates, and local control measures. However, the 
magnitude of the EPA-projected reductions is so great (even after accounting for VMT growth) that 
MSAT emissions in the study area are likely to be lower in the future in nearly all cases. 

The proposed improvements contemplated as part of the project would have the effect of moving some 
traffic closer to nearby homes, schools and businesses; therefore, there may be localized areas where 
ambient concentrations of MSATs could be higher under the Build Alternative than under the No Build 
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Alternative. The localized increases in MSAT concentrations would likely be most pronounced along the 
expanded roadway. However, as discussed previously, the magnitude and the duration of these potential 
increases compared to the No Build Alternative cannot be accurately quantified due to the inherent 
deficiencies of current models. In sum, when a highway is widened and, as a result, moves closer to 
receptors, the localized level of MSAT emissions for the Build Alternative could be higher relative to the 
No Build Alternative, but this could be offset due to increases in speeds and reductions in congestion 
(which are associated with lower MSAT emissions). Also, MSATs would be lower in other locations 
when traffic shifts away from them. However, on a regional basis, EPA’s vehicle and fuel regulations, 
coupled with fleet turnover, would cause region-wide MSAT levels to be significantly lower than today in 
almost all cases. 

Sensitive Receptor Assessment 

FHWA has completed a review of several studies that have attempted to address how MSAT 
concentration levels may behave based on the distance from a roadway. FHWA notes that air quality in 
areas immediately adjacent to freeways can vary as opposed to community-wide air quality. The tendency 
for pollutant levels to drop off substantially as the distance from the roadway increases is well 
documented. The distance where the highest decrease in concentration starts to occur is approximately 
100 meters (328 feet). By 500 meters (1,640 feet), studies have found difficulty distinguishing between 
background levels of a given pollutant and the elevated levels that may have been found directly adjacent 
to the roadway. Lastly, wind direction and speed, vehicle traffic levels, and roadway design can further 
increase or decrease the distance at which elevated levels of any given pollutant can be distinguished as 
directly associated with a roadway. 

Sensitive receptors include those facilities most likely to contain large concentrations of the more 
sensitive population (hospitals, schools, day cares, and elder care facilities). Table 19 outlines the 
sensitive receptors identified within 100 meters (328 feet) and 500 meters (1,640 feet) of the Build 
Alternative. The sensitive receptors are shown in Exhibit 7.  

Table 19: Sensitive Receptors within the Study Area 

Name Address City Zip Code 

Alpha Montessori School 1016 Hialeah Drive Seabrook 77586 

James F. Bay Elementary School  1502 Bayport Blvd Seabrook 77586 

David & Mable White Senior Citizens Center 1102 Meyer Road Seabrook 77586 

Ed White Memorial Youth Center 1513 3rd Street Seabrook 77586 

Seabrook United Methodist Church - Children’s Day Out 1106 Bayport Blvd Seabrook 77586 

LaVace Stewart Elementary School 330 FM 2094 Kemah 77565 

 
 

One sensitive receptor was identified within 100 meters (328 feet) and five sensitive receptors were 
identified greater than 100 meters but within 500 meters (1,640 feet) of the Build Alternative. The 
sensitive receptor within 100 meters (328 feet) is the Seabrook United Methodist Church - Children’s Day 
Out. Table 20 indicates the number of sensitive receptor locations within 100 meters (328 feet) and 500 
meters (1,640 feet) of the Build Alternative. 
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Table 20: Sensitive Receptors by Distance 

Alternative Length (miles) 
Number of Receivers within: 

328 feet (100 meters) 1,640 feet (500 meters) 

Build Alternative 4.0 1 5 

 

Unavailable Information for Project Specific MSAT Impact Analysis 

This EA includes a basic analysis of the likely MSAT emission impacts of this project. However, 
available technical tools do not enable us to predict project-specific health impacts of the emission 
changes associated with the alternatives in this EA. Due to these limitations, the following discussion is 
included in accordance with the CEQ regulations (40 CFR §1502.22(b)) regarding incomplete or 
unavailable information: 

Information that is Unavailable or Incomplete. Evaluating the environmental and health impacts from 
MSATs on a proposed highway project would involve several key elements, including emissions 
modeling, dispersion modeling in order to estimate ambient concentrations resulting from the estimated 
emissions, exposure modeling in order to estimate human exposure to the estimated concentrations, and 
then final determination of health impacts based on the estimated exposure. Each of these steps is 
encumbered by technical shortcomings or uncertain science that prevents a more complete determination 
of the MSAT health impacts of this project. 

1.  Emissions. The EPA tools to estimate MSAT emissions from motor vehicles are not sensitive to 
key variables determining emissions of MSATs in the context of highway projects. While 
MOBILE6.2 is used to predict emissions at a regional level, it has limited applicability at the 
project level. MOBILE6.2 is a trip-based model--emission factors are projected based on a typical 
trip of 7.5 miles, and on average speeds for this typical trip. This means that MOBILE6.2 does not 
have the ability to predict emission factors for a specific vehicle operating condition at a specific 
location at a specific time. Because of this limitation, MOBILE6.2 can only approximate the 
operating speeds and levels of congestion likely to be present on the largest-scale projects, and 
cannot adequately capture emissions effects of smaller projects. For particulate matter, the model 
results are not sensitive to average trip speed, although the other MSAT emission rates do change 
with changes in trip speed. Also, the emissions rates used in MOBILE6.2 for both particulate matter 
and MSATs are based on a limited number of tests of mostly older-technology vehicles. Lastly, in 
its discussions of PM under the conformity rule, EPA has identified problems with MOBILE6.2 as 
an obstacle to quantitative analysis. 

 These deficiencies compromise the capability of MOBILE6.2 to estimate MSAT emissions. 
MOBILE6.2 is an adequate tool for projecting emissions trends, and performing relative analyses 
between alternatives for very large projects, but it is not sensitive enough to capture the effects of 
travel changes tied to smaller projects or to predict emissions near specific roadside locations.  

2.  Dispersion. The tools to predict how MSATs disperse are also limited. The EPA’s current 
regulatory models, CALINE3 and CAL3QHC, were developed and validated more than a decade 
ago for the purpose of predicting episodic concentrations of carbon monoxide to determine 
compliance with the NAAQS. The performance of dispersion models is more accurate for 
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predicting maximum concentrations that can occur at some time at some location within a 
geographic area. This limitation makes it difficult to predict accurate exposure patterns at specific 
times at specific highway project locations across an urban area to assess potential health risk. 
Along with these general limitations of dispersion models, FHWA is also faced with a lack of 
monitoring data in most areas for use in establishing project-specific MSAT background 
concentrations. 

3.  Exposure Levels and Health Effects. Finally, even if emission levels and concentrations of MSATs 
could be accurately predicted, shortcomings in current techniques for exposure assessment and risk 
analysis preclude us from reaching meaningful conclusions about project-specific health impacts. 
Exposure assessments are difficult because it is difficult to accurately calculate annual 
concentrations of MSATs near roadways, and to determine the portion of a year that people are 
actually exposed to those concentrations at a specific location. These difficulties are magnified for 
70-year cancer assessments, particularly because unsupportable assumptions would have to be 
made regarding changes in travel patterns and vehicle technology (which affects emissions rates) 
over a 70-year period. There are also considerable uncertainties associated with the existing 
estimates of toxicity of the various MSATs, because of factors such as low-dose extrapolation and 
translation of occupational exposure data to the general population. Because of these shortcomings, 
any calculated difference in health impacts between alternatives is likely to be much smaller than 
the uncertainties associated with calculating the impacts. Consequently, the results of such 
assessments would not be useful to decision makers, who would need to weigh this information 
against other project impacts that are better suited for quantitative analysis. 

Summary of Existing Credible Scientific Evidence Relevant to Evaluating the Impacts of MSATs. 
Research into the health impacts of MSATs is ongoing. For different emission types there are a variety of 
studies that show that some either are statistically associated with adverse health outcomes through 
epidemiological studies (frequently based on emissions levels found in occupational settings) or that 
animals demonstrate adverse health outcomes when exposed to large doses. 

Exposure to toxics has been a focus of a number of EPA efforts. Most notably, the agency conducted the 
National Air Toxics Assessment (NATA) in 1996 to evaluate modeled estimates of human exposure 
applicable to the county level. While not intended for use as a measure of or benchmark for local 
exposure, the modeled estimates in the NATA database best illustrate the levels of various toxics when 
aggregated to a national or state level. 

The EPA is in the process of assessing the risks of various kinds of exposures to these pollutants. The 
EPA Integrated Risk Information System (IRIS) is a database of human health effects that may result 
from exposure to various substances found in the environment. The IRIS database is located at 
http://www.epa.gov/iris. The following toxicity information for the six prioritized MSATs was taken from 
the IRIS database Weight of Evidence Characterization summaries. This information is taken from EPA's 
IRIS database and represents the Agency's most current evaluations of the potential hazards and 
toxicology of these chemicals or mixtures. 

 Acetaldehyde: Acetaldehyde is a probable human carcinogen based on increased incidence of 
nasal tumors in male and female rats and laryngeal tumors in male and female hamsters after 
inhalation exposure. 
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 Acrolein: The potential carcinogenicity of acrolein cannot be determined because the existing 
data are inadequate for an assessment of human carcinogenic potential for either the oral or 
inhalation route of exposure. 

 Benzene: Benzene is characterized as a known human carcinogen. 

 1,3 Butadiene:1,3-butadiene is characterized as carcinogenic to humans by inhalation.  

 Diesel Exhaust: (DE) is likely to be carcinogenic to humans by inhalation from environmental 
exposures. Diesel exhaust as reviewed in this document is the combination of diesel particulate 
matter and diesel exhaust organic gases. Diesel exhaust also represents chronic respiratory 
effects, possibly the primary non-cancer hazard from MSATs. Prolonged exposure may impair 
pulmonary function and could produce symptoms, such as cough, phlegm, and chronic bronchitis. 
Exposure relationships have not been developed from these studies. 

 Formaldehyde: Formaldehyde is a probable human carcinogen, based on limited evidence in 
humans; and sufficient evidence in animals. 

There have been other studies that address MSAT health impacts in proximity to roadways. The Health 
Effects Institute, a non-profit organization funded by EPA, FHWA, and industry, has undertaken a major 
series of studies to research near-roadway MSAT hot spots, the health implications of the entire mix of 
mobile source pollutants, and other topics. The final summary of the series is not expected for several 
years. 

Some recent studies have reported that proximity to roadways is related to adverse health outcomes, 
particularly respiratory problems. Much of this research is not specific to MSATs, instead surveying the 
full spectrum of both criteria and other pollutants. The FHWA cannot evaluate the validity of these 
studies, but more importantly, they do not provide information that would be useful to alleviate the 
uncertainties listed above and enable us to perform a more comprehensive evaluation of the health 
impacts specific to this project. 

In the preamble to the 2007 MSAT rule, EPA summarized recent studies with the following statement: 
“Significant scientific uncertainties remain in our understanding of the relationship between adverse 
health effects and near-road exposure, including the exposures of greatest concern, the importance of 
chronic versus acute exposures, the role of fuel type (e.g., diesel or gasoline) and composition (e.g., % 
aromatics), relevant traffic patterns, the role of co-stressors including noise and socioeconomic status, and 
the role of differential susceptibility within the “exposed” populations (Volume 73 Federal Register Page 
8441 (February 26, 2007) Control of Hazardous Air Pollutants from Mobile Sources).” 

Relevance of Unavailable or Incomplete Information. While available tools do allow us to reasonably 
predict relative emissions changes between alternatives for larger projects, the amount of MSAT 
emissions from each of the project alternatives and MSAT concentrations or exposures created by each of 
the project alternatives cannot be predicted with enough accuracy to be useful in estimating health 
impacts. (As noted above, the current emissions model is not capable of serving as a meaningful 
emissions analysis tool for smaller projects.) Therefore, the relevance of the unavailable or incomplete 
information is that it is not possible to make a determination of whether any of the alternatives would 
have "significant adverse impacts on the human environment.” 
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In this document, a qualitative assessment has been provided relative to the various alternatives of MSAT 
emissions and has acknowledged that the proposed project may result in increased exposure to MSAT 
emissions in certain locations, although the concentrations and duration of exposures are uncertain, and 
because of this uncertainty, the health effects from these emissions cannot be estimated. 

 

Traffic Noise 

Existing Environment 

This analysis conforms to FHWA Regulation 23 CFR §772, “Procedures for Abatement of Highway 
Traffic Noise and Construction Noise,” and TxDOT’s 1996 Guidelines for Analysis and Abatement of 
Highway Traffic Noise (revised July 1997).  

Sound from highway traffic is generated primarily from a vehicle's tires, engine and exhaust. It is 
commonly measured in decibels and is expressed as "dB." Sound occurs over a wide range of frequencies. 
However, not all frequencies are detectable by the human ear; therefore, an adjustment is made to the 
high and low frequencies to approximate the way an average person hears traffic sounds. This adjustment 
is called A-weighting and is expressed as "dBA." Also, because traffic sound levels are never constant 
due to the changing number, type and speed of vehicles, a single value is used to represent the average or 
equivalent sound level and is expressed as "Leq." 

The traffic noise analysis typically includes the following elements: 

 Identification of land use activity areas that might be impacted by traffic noise.  

 Determination of existing noise levels. 

 Prediction of future noise levels. 

 Identification of possible noise impacts.  

 Consideration and evaluation of measures to reduce noise impacts. 

Noise Abatement Criteria 

The FHWA has established the following Noise Abatement Criteria (NAC) for various land use activity 
areas that are used as one of two means to determine when a traffic noise impact will occur. These criteria 
are outlined in Table 21. 
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Table 21: FHWA Noise Abatement Criteria 
Activity 

Category 
dBA 
Leq 

Description of Land Use Activity Areas 

A 57 (exterior) 
Lands on which serenity and quiet are of extra-ordinary significance and serve an 
important public need and where the preservation of those qualities is essential if the 
area is to continue to serve its intended purpose. 

B 67 (exterior) 
Picnic areas, recreation areas, playgrounds, active sports areas, parks, residences, motels, 
hotels, schools, churches, libraries and hospitals. 

C 72 (exterior) Developed lands, properties or activities not included in categories A or B above. 
D -- Undeveloped lands. 

E 52 (interior) 
Residences, motels, hotels, public meeting rooms, schools, churches, libraries, hospitals 
and auditoriums. 

Note: Primary consideration is given to exterior areas (Category A, B or C) where frequent human activity occurs. 
However, interior areas (Category E) are used if exterior areas are physically shielded from the roadway, or if there is little 
or no human activity in exterior areas adjacent to the roadway.  

 

A noise impact occurs when either the absolute or relative criterion is met: 

 Absolute criterion: the predicted noise level at a receiver approaches, equals or exceeds the NAC. 
"Approach" is defined as one dBA below the NAC. For example: a noise impact would occur at a 
Category B residence if the noise level is predicted to be 66 dBA or above. 

 Relative criterion: the predicted noise level substantially exceeds the existing noise level at a 
receiver even though the predicted noise level does not approach, equal or exceed the NAC. 
“Substantially exceeds” is defined as more than 10 dBA. For example: a noise impact would occur 
at a Category B residence if the existing level is 54 dBA and the predicted level is 65 dBA (11 dBA 
increase). 

When a traffic noise impact occurs, noise abatement measures must be considered. A noise abatement 
measure is any positive action taken to reduce the impact of traffic noise on an activity area. 

Noise Analysis Summary 

The FHWA traffic noise modeling software was used to calculate existing and predicted traffic noise 
levels. The model primarily considers the number, type and speed of vehicles; highway alignment and 
grade; cuts, fills and natural berms; surrounding terrain features; and the locations of activity areas likely 
to be impacted by the associated traffic noise. 

Existing and predicted traffic noise levels were modeled at receiver locations (see Table 22 and     
Exhibit 4) that represent the land use activity areas adjacent to the proposed project that might be 
impacted by traffic noise and potentially benefit from feasible and reasonable noise abatement. 
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 Table 22: Traffic Noise Levels (dBA Leq) 

Receiver 
# (1),(2) 

Description 
NAC 

Category 
NAC 
Level 

Modeled Results 

Existing 
2005 

Predicted 
2025 

Change
+ [-] 

Noise 
Impact 

R1 Commercial Park E 52 40 43 3 No 

R2 Commercial Park-Storage E 52 40 42 2 No 

R3 Single-family residence B 67 65 68 3 Yes 

R4 Single-family residence B 67 66 69 3 Yes 

R5 Single-family residence B 67 54 64 10 No 

R6 Single-family residence B 67 54 64 10 No 

R7 Multi-family residence B 67 64 70 6 Yes 

R8 Multi-family residence B 67 61 67 6 Yes 

R9 Single-family residence B 67 53 63 10 No 

R10 Commercial E 52 43 44 1 No 

R11 Single-family residence B 67 53 63 10 No 

R12 Commercial Shopping Center E 52 40 43 3 No 

R13 Single-family residence B 67 53 63 10 No 

R14 Single-family residence B 67 53 63 10 No 

R16 Church E 52 42 47 5 No 

R17 School-Elementary E 52 40 46 6 No 

R18 Commercial E 52 40 45 5 No 

R19 Single-family residence B 67 68 70 2 Yes 

R20 Commercial E 52 40 44 4 No 

R21 Park B 67 64 72 8 Yes 

R22 Commercial E 52 40 46 6 No 

R23 Single-family residence B 67 67 71 4 Yes 

R24 Church/Daycare E 52 43 48 5 No 

R25 Single-family residence B 67 67 69 2 Yes 

R26 Commercial E 52 40 41 1 No 

R27 Single-family residence B 67 67 69 2 Yes 

R28 Commercial E 52 40 42 2 No 

R29 Commercial  E 52 43 43 0 No 

R30 Commercial E 52 41 44 3 No 

R31 Single-family residence B 67 62 69 7 Yes 

R32 Single-family residence B 67 64 70 6 Yes 

R33 Single-family residence B 67 60 68 8 Yes 

R34 Single-family residence B 67 65 70 5 Yes 

R35 Commercial E 52 42 45 3 No 
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Table 22, Cont.: Traffic Noise Levels (dBA Leq) 

Receiver 
# (1),(2) 

Description 
NAC 

Category 
NAC 
Level 

Modeled Results 
Existing 

2005 
Predicted 

2025 
Change

+ [-] 
Noise 

Impact 
R36 Single-family residence B 67 65 70 5 Yes 

R38 Single-family residence B 67 64 68 4 Yes 

R39 Single-family residence B 67 63 70 7 Yes 

R40 Single-family residence B 67 64 70 6 Yes 

R41 Community Center E 52 45 48 3 No 

R42 Commercial E 52 40 45 5 No 

R43 Commercial E 52 45 47 2 No 

R45 Church E 52 45 46 1 No 

Note: (1) Gaps in receiver numbering are due to removal of non-adjacent receivers from the report. 
(2) Receiver numbers R15, R37 and R44 not used. 
 

Environmental Consequences 

As indicated in Table 22, the proposed project would result in traffic noise impacts and the following 
noise abatement measures were considered: traffic management, alteration of horizontal and/or vertical 
alignments, acquisition of undeveloped property to act as a buffer zone, and the construction of noise 
barriers. The No Build Alternative would not directly result in impacts to noise receivers throughout the 
study area; however, as projected traffic on SH 146 increases, noise levels would also increase. 

Before any abatement measure can be incorporated into the project, it must be both feasible and 
reasonable. In order to be feasible, the measure must reduce noise levels by at least five dBA at impacted 
receivers; and to be reasonable it must not exceed $25,000 for each benefited receiver. 

Traffic management – Control devices could be used to reduce the speed of the traffic; however, the 
minor benefit of one dBA per five mph reduction in speed does not outweigh the associated increase in 
congestion and air pollution. Other measures such as time or use restrictions for certain vehicles are 
prohibited on state highways.  

Alteration of horizontal and/or vertical alignments – Any alteration of the existing alignment would 
displace existing businesses and residences, require additional ROW, and not be cost effective/reasonable. 

Buffer zone – The acquisition of sufficient undeveloped land adjacent to the highway project to preclude 
future development that could be impacted by highway traffic noise would not be cost 
effective/reasonable. 

Noise barriers – This is the most commonly used noise abatement measure. Noise barriers were evaluated 
for each of the impacted receiver locations. Results of the evaluation for the Build Alternative are 
discussed below. 
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 Receivers R3: this receiver is an individual residence. A noise barrier was determined not 
reasonable or feasible for this residence. Based on preliminary calculations a noise barrier would 
not be sufficient to achieve the minimum, feasible reduction of 5 dBA. 

 Receivers R4: this receiver is an individual residence. A noise barrier was determined not 
reasonable or feasible. Based on preliminary calculations a noise barrier approximately would not 
be sufficient to achieve the minimum, feasible reduction of 5 dBA. 

 Receiver R7: this receiver represents an apartment complex on the east side of SH 146. Access to 
the property is a driveway facing SH 146. A continuous noise barrier would restrict access to the 
residences and nearby businesses. Gaps in a noise barrier would satisfy access requirements, but the 
resulting non-continuous barrier segments would not be sufficient to achieve the minimum, feasible 
reduction of 5 dBA.  

 Receiver R8: this receiver is an apartment complex on the east side of SH 146. Access to the 
property is by two streets connected to SH 146. Gaps in a noise barrier would satisfy access 
requirements, but the resulting barrier segment would not be sufficient to achieve the minimum, 
feasible reduction of 5 dBA.  

 Receivers R19, R21, R23, R25, and R27: these receivers represent a total of five receivers within 
the city of Seabrook. A continuous noise barrier would restrict access due to the diagonal street 
network leading to SH 146. Gaps in a noise barrier would satisfy access requirements but the 
resulting non-continuous barrier segments would not be sufficient to achieve the minimum, feasible 
reduction of 5 dBA. 

 Receivers R31, R32, R33, R34, R36, R38, R39, and R40: these receivers represent a total of 12 
residences along Grove Road and Carolyn Avenue. An at-grade noise barrier adjacent to the 
elevated structure would not achieve the minimum reduction of 5 dBA. 

None of the above noise abatement measures would be both feasible and reasonable; therefore, no 
abatement measures are proposed for this project. 

Construction Noise 

Noise associated with the construction of the project is difficult to predict. Heavy machinery, the major 
source of noise in construction, is constantly moving in unpredictable patterns. However, construction 
normally occurs during daylight hours when occasional loud noises are more tolerable. None of the 
receivers are expected to be exposed to construction noise for a long duration; therefore, any extended 
disruption of normal activities is not expected. 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 muffler systems. 

Local Coordination 

A copy of this traffic noise analysis will be made available to local officials to ensure, to the maximum 
extent possible, future developments are planned, designed, and programmed in a manner that will avoid 
traffic noise impacts. On the date of approval of this document (Date of Public Knowledge), FHWA and 
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TxDOT are no longer responsible for providing noise abatement for new development adjacent to the 
project. 

Hazardous Materials 

Existing Environment 

An initial site assessment was conducted to determine the potential for encountering hazardous substances 
and/or contamination within the vicinity of the proposed project. The preliminary investigation included a 
review of federal and state databases, historical aerial photographs, and a visual survey of the study area. 
A visual observation during field reconnaissance was conducted on January 4 and 5, 2005 to verify the 
findings of the regulatory database report and to observe the general environmental conditions at the 
listed facilities and on properties located immediately adjacent to the proposed project. The current and 
historical land use can be categorized as predominantly undeveloped with a mixture of residential, 
commercial, industrial, and municipal/transportation uses.  

The regulatory databases were searched within a one mile radius of the project corridor in accordance 
with the American Society for Testing and Materials (ASTM) Standard E 1527-00 and TxDOT standard 
search radii. The regulatory database listings include only those sites that are known to the regulatory 
agencies to be contaminated or in the process of evaluation for potential contamination at the time of 
publication. The database report also shows federal and state regulated sites that could be within the 
standard search area, but were unplottable due to insufficient address or other locator information. These 
unplottable sites are called “Orphan Sites” in the regulatory report. The regulatory database lists reviewed 
and sites identified are indicated in Table 23.  

Table 23: Regulatory Databases and Search Distances 

Regulatory Database Radius Distance 

U.S. Environmental Protection Agency (EPA) 

National Priorities List (NPL) 1.50 mile 

Comprehensive Environmental Response, Compensation, and Liability Information System 
(CERCLIS) 

1.00 mile 

No Further Remedial Action Planned (NFRAP) 0.75 mile 

Resource Conservation and Recovery Act (RCRA) 
Treatment, Storage and Disposal (TSD) sites 
Corrective Action Report (COR) 
Generator (GEN) sites 

 
1.00 mile 
1.50 mile 
0.75 mile 

Toxic Release Inventory System (TRIS) 0.50 mile 

Emergency Response Notification System (ERNS) 0.50 mile 

Texas Commission of Environmental Quality (TCEQ) 

State sites - State Superfund, Voluntary Cleanup Program (VCP) 1.00 mile 

Solid Waste Facilities/Landfill Sites (SWL) 1.00 mile 

Leaking Underground Storage Tanks (LUST) 1.00 mile 

Regulatory Underground Storage Tanks/Aboveground Storage Tanks (REG UST/AST) 0.75 mile 

Facility Index (FINDS) 0.50 mile 

Other - Texas Hazardous Waste Notice of Registration 0.75 mile 
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The regulatory database search identified 69 sites within the ASTM and TxDOT standard search radii. 
This includes one CERCLIS, 9 RCRA GEN, 5 ERNS, one STATE, 9 LUST, 30 UST, and 14 OTHER 
sites. No sites of concern were listed in the NPL, NFRAP, RCRA TSD, RCRA COR, TRIS, SWL, or 
FINDS databases. A complete listing of the federal and state regulated sites searched is located in the 
hazardous materials report (Banks Information Solutions, Inc. 2004). 

All regulatory database sites listed in the regulatory database report that were observed during the field 
investigation are listed in Table 24. This table includes only those sites listed in the database search that 
were identified within the vicinity of the proposed project. Their locations are shown in Exhibit 4. No 
additional facilities were observed within the vicinity of the proposed project during field reconnaissance.  

Table 24: Regulatory Database Sites 

Map 
ID# 

Database 
Listing(s) 

Company 
Name 

Status Facility ID# 
ROW 

Acquisition 
Facility 

Relocation 

1 UST ATD Equipment 
UST: in use (2 diesel 
tanks) 

0071366 No Yes 

2 UST, LUST 
Exxon SS 
63877 / KFC-
Taco Bell 

UST: removed (1-6,000 
gal gasoline, 2-8,000 gal 
gasoline, 1-550 gal oil) 
LUST: case closed 

0026706 and 
097110 

No Yes 

3 STATE Walgreens 
STATE: remedy not 
reported for contaminants 
(VOCS, TPH) 

1400 No Yes 

4 
UST, LUST, 
RCRA-GEN 

Bay Texaco 
Food Mart 

UST: in use (3-6,000 gal 
gasoline, 1-6,000 gal oil), 
removed (1-500 gal oil), 
not reported (1-6,000 gal 
tank) 
LUST: Plan B / Risk 
Assessment 
RCRA-GEN: no 
violations 

0012537, 
106169, and 
TXR00000257 

No Yes 

5 
UST, 
OTHER 

Circle K 2194 / 
Ryan's Express 
Cleaners 

UST: removed (2-6,000 
gal gasoline) 
OTHER: n/a 

0005477 and 
RN103960340 

Yes No 

6 OTHER 
Seabrook 
Lawnmower 

OTHER: inactive IHW-67217 No Yes 

7 UST 
Eagle Gas and 
Supply 

UST: in use (1-8,000 gal 
diesel, 2-8,000 gal 
gasoline) 

0005517 No Yes 

8 
RCRA-GEN. 
OTHER 

The Kaferhaus 
RCRA-GEN: no 
violations 
OTHER: active 

TXD981514276 
and IHW-66670 

No Yes 

9 UST, LUST 
Coastal 334 / 
Kemah Food 
Mart 

UST: removed (2-10,000 
gal gasoline, 1-4,000 gal 
gasoline, 1-6,000 gal 
unknown, 1-8,000 gal 
diesel), in use (3-10,000 
gal gasoline), not reported 
(3-10,000 gal tanks) 
LUST: monitoring 

0027883 and 
115308 

Yes No 

Source: Banks Information Solutions, Inc. 2004. 
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A total of four petroleum pipelines have been identified as crossing within the proposed ROW. There is 
limited potential for a petroleum pipeline to affect the proposed project. The absence of any TCEQ 
records of a pipeline rupture from within the study area suggests that there have been no reported 
incidents of pipeline ruptures or spills. A summary of the petroleum pipelines identified within the study 
area is presented in Table 25. 

Table 25: Petroleum Pipelines within the Study Area 

Operator System 
Intersects 
Alignment 

Status 
T4 

Permit 
Diameter Commodity 

BP Pipelines 
(North America), 
Inc. 

Texas City to 
Pasadena 

Yes Active 00891 18" Gasoline/Jet Fuel/Diesel 

Enterprise Products 
Operating, LLC 

Bayport Export 
Propylene 

Yes Active 04541 8.63" Propylene 

Legend Natural 
Gas II, LP 

Bracewell – 
Taylor Lake 

Yes Active 03453 6.63" Natural Gas 

Seadrift Pipeline 
Corporation 

Seabrook – 
Texas City 

Yes Active 00287 6.63 Propylene/Ethane/Propane 

Source: Railroad Commission (RRC) 2007. 
 

Environmental Consequences 

The No Build Alternative would not require the disturbance of soils potentially containing hazardous 
materials. The probability of encountering hazardous materials would remain the same as if no 
construction were to occur along SH 146.  

In order to construct the Build Alternative, property listed as potentially containing hazardous materials 
from sites 1, 2, 3, 4, 6, 7, and 8 would be acquired. Sites 1, 2, 3, 4, 6, and 7 are located at equal grade with 
the roadway. Site 8 is also located at equal grade with the roadway; however, a portion of the property is 
located up gradient from the roadway. These sites are currently in various stages of corrective action and 
would be addressed during the ROW negotiation and acquisition process. Coordination with property 
owners, tank owners, operators, and TCEQ on these sites would be an ongoing process up to and during 
construction.  

Sites 5 and 9 are retail/fuel centers located at equal grade with the roadway on the east side of SH 146. A 
portion of these properties, which include access drives and parking spaces, would be acquired for the 
proposed ROW of the Build Alternative. Because ROW would be taken from areas that have the potential 
to be of environmental concern to the project, additional investigations would be required during final 
design to confirm if contamination would be encountered during construction. If contamination is 
confirmed, then TxDOT would develop appropriate soils and/or groundwater management plans for 
activities within these areas. 

The contractor would take appropriate measures to prevent, minimize, and control the spill of hazardous 
materials in the construction area. The use of construction equipment within sensitive areas should be 
minimized or eliminated. All construction materials used for this project should be removed as soon as 
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the work schedule permits. Any unanticipated hazardous materials and/or petroleum contamination 
encountered during construction should be handled according to applicable federal and state regulations 
and TxDOT standard specifications.  

Asbestos Management 

The proposed project includes the [demolition and/or relocation] of, at least, 53 building structures from 
51 business establishments. Of these 51 businesses, seven were listed as potentially containing hazardous 
materials (as shown in Table 8). The buildings may contain asbestos containing materials. Asbestos 
inspections, specifications, notification, license, accreditation, abatement, and disposal, as applicable, 
would be in compliance with federal and state regulations. Asbestos issues would be addressed during the 
ROW process prior to construction. 

 

Water Quality  

Existing Environment 

The proposed project is located in the San Jacinto-Brazos Coastal Basin, which drains a total of 1,440 
square miles between the San Jacinto and Brazos Rivers. This flat coastal plain includes numerous small 
tidal streams draining toward Galveston Bay in the east and directly to the Gulf of Mexico in the west. 
The principal tributaries in this basin include Clear Creek, Armand Bayou, Dickinson Bayou, Chocolate 
Bayou, and Oyster Creek (H-GAC 2001). The topography of the region varies from nearly flat terrain 
immediately along the gulf coast to a gently undulating plane that extends inland 50 miles to 100 miles. 
Annual precipitation in the study area ranges from 35 to 70 inches (H-GAC 2001).  

The proposed project lies within two watersheds of the San Jacinto-Brazos Coastal Basin, which includes 
the following: 

 Upper Galveston Bay Watershed: This watershed extends from the northern portion of the proposed 
project at Fairmont Parkway to approximately 0.5 mile north of the SH 146 and FM 517 
interchange. Several water bodies are located within this area including Taylor Lake, Taylor Bayou, 
Clear Lake, and a 0.9 square mile navigation channel (Bayport Channel) on the western shore of the 
watershed.  

 Clear Lake Watershed: This watershed extends from the border of Harris and Galveston Counties, 
along the Clear Lake Channel, to just south of the SH 146 intersection with FM 2094. 

Impaired Waters - Stormwater runoff from construction of the proposed project would flow into several 
creeks which all flow into two classified segments of the San Jacinto-Brazos Coastal Basin. These 
features are listed in the Texas Commission on Environmental Quality (TCEQ) Water Quality Inventory 
as follows: 

 Segment 2421 (Upper Galveston Bay) is listed on the 2008 Clean Water Act (CWA) Section 303(d) 
list as impaired for elevated bacteria levels (oyster waters) in the area from Red Bluff to Five Mile 
Pass to Houston Point to Morgans Point and in the western portion of the bay. This segment is also 
designated as impaired for dioxin and polychlorinated biphenyls (PCBs) found in edible tissue in 
the area of Red Bluff to Five Mile Cut to Houston Point to Morgans Point.  
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 Segment 2425B (Jarbo Bayou) is listed on the 2008 CWA Section 303(d) list as impaired due to 
elevated bacteria levels from the headwaters to Lawrence Road.  

Environmental Consequences 

The No Build Alternative would not increase the amount of impervious cover in the study area and would 
not alter the existing drainage conditions. 

The Build Alternative would have a negligible effect with regard to changes in surface runoff quantifies 
and the amount of impervious cover added to the San Jacinto-Brazos Coastal Basin or its associated 
watersheds. The greatest potential for adverse effects to water quality exists during the construction phase 
of the project due to the quantity of soil being disturbed. In regards to the Build Alternative, every effort 
would be made to protect the water quality within the study area.  

303(d) Listed Waters 

Runoff from construction of the Build Alternative would discharge to a threatened or impaired stream 
segment and is within five miles upstream of a designated segment; therefore, coordination with the 
TCEQ is required for total maximum daily loads. The primary sources of fecal coliform bacteria to fresh 
water are wastewater treatment plant discharges, failing septic systems, and animal waste (Global 
Bioenergy Partnership {GBEP} 2007). Primary sources of dioxin include waste incineration and sources 
of PCBs include electric transformer oil. The proposed project will not increase the sources of these 
pollutants within the study area; therefore, this project would not contribute to the constituents of concern 
with Clear Creek, Upper Galveston Bay, and Jarbo Bayou. The quality of waters in the State would be 
maintained in accordance with all applicable provisions of the Texas Surface Water Quality Standards 
including the General, Narrative, and Numerical Criteria. 

Section 401 Compliance 

The Build Alternative would affect more than the allowable threshold acreages in tidal and non-tidal 
waters to qualify for a Nationwide Permit; therefore, it is anticipated that a U.S. Army Corps of Engineers 
(USACE) Section 404 Individual Permit would be required for the proposed project. The proposed 
project meets the TCEQ Section 401 Water Quality Certification Tier II (Large Projects) requirements 
since the project would impact more than three acres of waters of the U.S. The Build Alternative would 
require completion of a Tier II 401 Certification Questionnaire and Alternatives Analysis Checklist. 

TCEQ’s recommended best management practices (BMPs) would address erosion control, sedimentation 
control, and post-construction total suspended solids (TSS) control. Erosion control would be addressed 
by applying temporary reseeding (native vegetation) and mulch in disturbed areas. Sedimentation control 
would be addressed by installing silt fences combined with rock berms. Post-construction TSS control 
would be addressed by planting permanent vegetation to create grass-lined drainage. The ditches would 
accept roadway runoff as sheet flow and filter it along the front slopes and the bottoms of the ditches. 
Because TCEQ’s recommended BMPs would be implemented to prevent any degradation to water quality 
as a result of the proposed project, long-term water quality effects are not anticipated.  

Texas Pollutant Discharge Elimination System 

The Build Alternative would disturb more than one acre; therefore, TxDOT would be required to comply 
with the TCEQ - Texas Pollutant Discharge Elimination System (TPDES) General Permit for 
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Construction Activity. The project would disturb more than five acres; therefore, a Notice of Intent (NOI) 
would be filed to comply with TCEQ stating that TxDOT would have a Storm Water Pollution Prevention 
Plan (SW3P) in place during construction of proposed project. This SW3P utilizes the temporary control 
measures as outlined in the Department's manual "Standard Specifications for the Construction of 
Highways, Streets, and Bridges". Effects would be minimized by avoiding work by construction 
equipment directly in the stream channels and/or adjacent areas. No long-term water quality impacts are 
expected. 

In addition, the proposed project operates within a Municipal Separate Storm Sewer System (MS4) 
(Phase II) area; therefore, a Phase II MS4 Permit is required for construction activity and the contractor 
would need to coordinate the proposed project with the appropriate MS4 operator and the TCEQ prior to 
any discharge into the MS4 system. 

The contractor would take appropriate measures to prevent, minimize, and control the spill of fuels, 
lubricants, and hazardous materials in the construction staging area. All materials being removed and/or 
disposed of by the contractor would be done in accordance to state and federal laws and by the approval 
of the Project Engineer.  

 

Groundwater  

Existing Environment 

The Gulf Coast Aquifer underlies the study area. The aquifer consists of alternating beds of clay, sand, 
silt, and gravel, which are hydrologically connected and form a large, leaky artesian aquifer system. Its 
principal water-bearing units are the Goliad, Willis, and Lissie Formations (Texas Water Development 
Board {TWDB} 1995). Water quality is generally good in the shallow portions of the aquifer (TWDB 
1995). Years of heavy pumpage for municipal and manufacturing use have resulted in groundwater level 
declines and subsidence. As a result, structural damage and flooding have occurred in low-lying areas 
along Galveston Bay. Harris-Galveston Coastal Subsidence District (H-GCSD) does not predict any 
significant future subsidence as a result of groundwater withdrawals, but changes in other conditions or 
new activities, such as oil and gas withdrawal, may result in potential subsidence in the study area (H-
GCSD 2005). 

Coordination with TCEQ found no sensitive groundwater features, including principal or sole-source 
aquifers and critical aquifer protection areas within one mile of the project corridor (TCEQ 2005a). Well 
records from TCEQ revealed nine public water wells with 100-year capture zones; however, no wells 
were identified within the proposed ROW. The screen tops of these wells start at 506 feet and the screen 
bottoms extend to depths of 670 feet. Coordination with the Source Water Assessment and Protection 
Program of the TCEQ determined that the proposed ROW encroaches on six source water protection 
areas for local public water supply wells (TCEQ 2005b). 

 

Environmental Consequences 

The No Build Alternative would not result in effects to the quality or quantity of groundwater within the 
study area.  
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No adverse effects to the quality and quantity of groundwater in the study area are expected. Subsurface 
water would not be required. Additionally, any existing wells encountered during construction or located 
on properties potentially requiring acquisition would be sealed utilizing currently accepted methods to 
protect local groundwater quality.  

 

Floodplains  

Existing Environment 

The project corridor was investigated for encroachments into the 100-year floodplain. This information 
was obtained from the project’s Federal Emergency Management Agency (FEMA) Flood Insurance Rate 
Map (FIRM) numbers for Harris County: 48201C1085L and 48201C1095L (effective June 18, 2007); and 
for Galveston County: 4854710001B and 4854810003B (effective April 4, 1983) and 4854700027C and 
4854700029C (effective May 2, 1983). The 100-year floodplain associated with Clear Creek lies within 
the area traversed by the proposed project (see Exhibit 2). No portion of the proposed project lies within 
a Regulated Floodway Zone.  

 

Environmental Consequences 

The No Build Alternative would not result in further encroachment on the floodplain.  

Avoidance of floodplains for the alternative alignment analysis, with the exception of the No Build 
Alternative, is not possible because the watercourses in the study area run relatively perpendicular to    
SH 146 and traverse the entire study area. The Build Alternative’s four-lane express facility is on bridge 
structure; therefore impacts to the floodplain are minimal. 

The hydraulic design practices for this project would be in accordance with current TxDOT design policy 
and standards. The hydraulic design of the roadway will be done with the most recent floodplain data that 
is available for use. The final hydraulic design will be done in accordance with the applicable federal, 
state, and local policies and in accordance with 23 CFR 650.113. Policy III, in Section 1.3.3 of the 
HCFCD Policy Criteria and Procedure Manual, October 2004, states that “projects by others shall avoid 
increasing flood risks or flood hazards or creating new flood hazard areas.” The highway facility would 
permit conveyance of the 100-year flood levels, inundation of the roadway being acceptable, without 
causing significant damage to the highway, stream, or other property. Harris and Galveston Counties and 
the communities of Seabrook and Kemah are participants in the National Flood Insurance Program. The 
distance of floodplain crossed and the approximate area of each floodplain occurring in the proposed 
ROW are shown in Table 26. As a reference, the FEMA floodplains mapped for this project are shown in 
Exhibit 2. Coordination with the local floodplain administrator would be required. 

Table 26: 100-Year Floodplains 

Feature 
Distance of 100-Year Floodplain 

Crossed (feet) 
Approximate Acreage of 100-Year 

Floodplain within ROW 
Clear Creek  17,157 23 

Note: All calculations were determined within the proposed ROW. The proposed effects calculated are preliminary and 
subject to revision. 
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Because the floodplain boundaries of the watercourses in the study area traverse the entire study area, and 
because the Build Alternative is the only alternative that meets the need for and purpose of the project and 
minimizes the floodplain encroachment by bridging the floodplains, the Build Alternative is the only 
practicable alternative for limiting floodplain encroachment.  

 

Coastal Management Program 

Existing Environment 

The proposed project is located within a coastal county and within the Texas Coastal Management 
Program (CMP) boundary; therefore, the Texas CMP applies to the proposed project.  

Coastal Natural Resource Area 

The purpose of the Texas CMP is to improve the management of the state’s Coastal Natural Resource 
Area (CNRA). Portions of CNRAs are located within the vicinity of the proposed project, as identified in 
Table 27.  

Table 27: CNRA Locations  

Location Type of CNRA Description of CNRA 

Clear Lake 
Coastal Wetlands, Special Hazard Areas, 
waters under tidal influence 

Clear Creek and associated intertidal habitats adjacent 
to the creek are waters under tidal influence, coastal 
wetlands, and are special hazard areas. 

 

Environmental Consequences 

The No Build Alternative would have no effect on coastal resources or CNRAs. 

It is not anticipated that the Build Alternative would have an adverse effect to coastal resources. Table 28 
summarizes each transportation policy and compares each policy to the Build Alternative. Based on the 
information provided in this table, the Build Alternative is consistent with the goals and policies of the 
Texas CMP (§501.31 of the Texas Administrative Code {TAC}) and would not constitute a major action. 

Table 28: Comparisons of Texas CMP Policies for Transportation Projects 

Texas CMP Policy for 
Transportation Projects 

Build Alternative 

Pollution prevention procedures 
incorporated into 
construction/maintenance 

BMPs will be incorporated into the construction/maintenance of the Build 
Alternative in accordance with TxDOT policies and TCEQ requirements. 

Located at sites to avoid/minimize 
effects from construction/maintenance of 
additional roads 

The Build Alternative is located within or immediately adjacent to the existing 
facility and is generally located within existing ROW. Additional ROW 
required for the Build Alternative is immediately adjacent to existing 
facilities/ROW. 

No direct release of pollutants from 
oil/hazardous substance spills, 
contaminated sediments, stormwater 
runoff 

No direct release of pollutants or contaminated sediments is anticipated from 
the Build Alternative.  

Located within existing ROW or 
previous disturbed areas 

The Build Alternative is primarily located within existing ROW or previously 
disturbed areas. 
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Table 28, Cont.: Comparisons of Texas CMP Policies for Transportation Projects 

Texas CMP Policy for 
Transportation Projects 

Build Alternative 

Future expansion would not require 
development of coastal wetlands except 
for evacuation for natural disaster 

Coastal wetlands (Wetland T) would be affected (less than 0.76 acre of 
permanent and temporary effects) as a result of the Build Alternative.  

Part of the Build Alternative’s purpose is to provide hurricane evacuation, 
which is a natural disaster. 

Avoid impounding/draining coastal 
wetlands 

Impounding or draining coastal wetlands is not anticipated from the Build 
Alternative.  

No adverse effects to  recreational 
values, spawning/nesting season, and 
migratory seasons for terrestrial and 
aquatic species 

The Build Alternative is not anticipated to affect recreational values, 
spawning/nesting seasons, and migratory seasons for terrestrial and aquatic 
species. To ensure compliance with the Migratory Bird Treaty Act (MBTA), 
clearing and grubbing vegetation within the study area would not take place 
during the migratory bird nesting season (April 1 to July 15) or measures 
would be taken to discourage birds from nesting in existing structures. 

Special Hazard Areas 
No effects BFEs beyond those allowed by regulation are anticipated. 
Coordination with Floodplain Administrators will be conducted as needed.  

Sources: TAC Rule Section 501.31, 2006.  

 

Waters of the U.S. including Wetlands 

Existing Environment 

Pursuant to Executive Order 11990 (Protection of Wetlands) and Section 404 of the CWA, a wetland 
delineation was conducted to determine the presence of waters of the U.S., including wetlands, within the 
project area. According to the USACE, the federal agency having authority over waters of the U.S., 
wetlands are those areas that are inundated or saturated with surface or ground water at a frequency and 
duration sufficient to support, and under normal circumstances do support, a prevalence of vegetation 
typically adapted for life in saturated soils. Wetlands are transitional areas between terrestrial and aquatic 
systems resulting from the interaction of hydrophytic vegetation, wetlands hydrology, and hydric soils. 

Forty-two aquatic resources were identified, characterized, and delineated to evaluate their jurisdictional 
status. Of those 42 aquatic resources, six waters of the U.S. and 10 wetlands were verified as 
jurisdictional by the USACE (see Appendix E for the September 8, 2009 USACE verification letter). 

Non-jurisdictional Areas 

Of the 42 aquatic resources delineated, 26 areas (totaling less than 2.55 acres) were determined to be non-
jurisdictional by the USACE. Areas D, E, G, J, K, L, R, S, AC, and AD are man-made depressional 
wetlands created from uplands that are not adjacent to or connected to waters of the U.S.  The man-made 
depressional wetlands are associated with man-made linear features such as pipelines, roadways, and 
railroads. Areas A, B, C, F, H, I, M, N, O, P, Q, V, W, Z, AA, and AB are roadside ditches constructed in 
upland areas that do not extend the ordinary high water mark (OHWM) or mean high tide (MHT) of the 
receiving waters of the U.S.  These non-jurisdictional depressional areas and roadside ditches are not 
regulated by the USACE pursuant to Section 404 of the CWA.  
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Jurisdictional Areas 

Of the 42 aquatic resources delineated, six waters of the U.S. and 10 wetlands totaling 18.02 acres were 
verified as jurisdictional by the USACE. The locations of each area are provided in Exhibit 4.  

Waters of the U.S. – Six jurisdictional tidal waters of the U.S. (totaling 15.66 acres) were identified 
within the study area and are discussed in Table 29. Areas U1, U2, U3, U4, U5, and U6 are comprised of 
portions of Clear Lake within the study area. These six estuarine areas drain into Galveston Bay 
approximately 1,500 feet east of the project limits.  

Table 29: Waters of the U.S. within the Study Area 

Designation Jurisdictional Type of Crossing Description Size (acres) MHT* 

U Water of the U.S. Clear Lake 15.66 11' 0" 

Note: *Mean High Tide (MHT) was taken above the centerline of feature or from navigational charts.  

 

Wetlands – The 10 jurisdictional wetlands (totaling 2.36 acres) are further described below. 

Areas T1, T2, T3, T4, T5, T6, T7, and T8 are brackish water fringe wetlands of Clear Lake and total 2.06 
acres. Brackish water fringe wetlands line the shorelines of Clear Lake and support salt tolerant emergent 
vegetation. These wetlands are located in the 100-year floodplain and have hydrologic connections to 
Clear Lake.  

Areas X and Y (totaling 0.30 acre) are tidally-influenced drainage ditches associated with Clear Lake. 
These wetlands are located in the 100-year floodplain and have hydrologic connections to Clear Lake. 

Environmental Consequences 

The No Build Alternative would not affect jurisdictional aquatic resources identified within the study 
area. Table 30 summarizes the effects to jurisdictional waters of the U.S., including wetlands, that could 
result from the Build Alternative, including permanent effects such as fill and temporary effects such as 
excavation or drainage. Of the 42 aquatic resources identified, the Build Alternative would affect 16 
jurisdictional wetlands and waters of the U.S. Less than 12.76 acres would be permanently and 
temporarily affected by construction of the Build Alternative. The Build Alternative would affect 1.80 
acres of non-jurisdictional aquatic resources. It is anticipated that non-jurisdictional areas affected by the 
project would be effectively restored in the final design and project construction. 

Table 30: Potential Effects to Jurisdictional Waters of the U.S., including Wetlands 

Designation Area within ROW (acre) Estimated Effect (1) 

T1 0.34 < 0.33(2) 

T2 0.23 < 0.23(2) 

T3 0.14 < 0.12(2) 

T4 0.93 --(2) 

T5 0.04 < 0.04(2) 

T6 0.05 < 0.02(2) 

T7 0.23 < 0.02(2) 

T8 0.10 -- 
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Table 30, Cont.: Potential Effects to Jurisdictional Waters of the U.S., including Wetlands 

Designation Area within ROW (acre) Estimated Effect (1) 

U1 2.26 < 2.02(3) 
U2 0.14 --(3) 
U3 0.59 --(3) 
U4 1.03 < 0.45(3) 
U5 1.76 < 1.31(3) 
U6 9.88 < 8.22(3) 
X 0.27 -- 

Y 0.03 -- 

Total 18.02 < 12.76 

Note: All effects are estimated and subject to change. 
(1) Area of permanent and temporary effects within Section 404 jurisdictional limits. 
(2) It is anticipated that permanent effects to Areas T1-T7 (brackish water fringe wetlands of Clear Lake) would occur from 
installation of additional bridge columns; however, bridge design is not complete and impacts are not quantifiable. 
 (3) It is anticipated that any permanent effects to Areas U1-U6 (Clear Lake) would occur from installation of additional 
bridge columns; however, bridge design is not complete and effects are not quantifiable. 

 

The Build Alternative would require USACE authorization under Section 404 of the CWA prior to the 
discharge of fill materials into waters of the U.S., including wetlands. This alternative would affect more 
than the allowable threshold acreages in tidal and non-tidal waters to qualify for a Nationwide Permit; 
therefore, it is anticipated that a USACE Section 404 Individual Permit would be required. It is likely that 
the proposed project would involve the discharge of dredged or fill materials into greater than 0.33 acre of 
tidally-influenced water bodies (Areas U1, U4, U5, and U6 [Clear Lake]). Additionally, because a 
navigable waterway (Clear Creek) lies within an area traversed by the proposed project, permitting under 
Section 10 (administrated by the USACE) of the Rivers and Harbors Act is anticipated. All appropriate 
permits would be acquired by TxDOT prior to construction. 

A review of USACE requirements would be conducted as design plans are finalized. Compensatory 
mitigation for Section 404 effects would be coordinated with the USACE and performed in accordance 
with the terms of the approved permits. 

Potential Mitigation 

In accordance with the provisions of Section 404(b)(1) Guidelines, an applicant must demonstrate that the 
proposed project has avoided and minimized effects to waters of the U.S., including wetlands, to the 
greatest extent practicable before compensatory mitigation can be proposed. A majority of the proposed 
project has been aligned immediately adjacent to the existing ROW; thus, avoiding and minimizing 
effects to surrounding areas to the greatest extent practicable.  

Restoring minor wetlands within the ROW is not generally compatible with TxDOT goals, where 
shedding water from the road is essential to prevent hazards during precipitation events. On-site 
mitigation within the ROW is not feasible due to the long-term commitments associated with mitigation 
sites; placement of a mitigation area within the proposed ROW would effectively prohibit the use of the 
site for future projects. Mitigation for effects to non-jurisdictional wetlands is not required by the CWA.  
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Several mitigation options may be available to compensate for unavoidable effects associated with the 
proposed project. These options include in-lieu fee (ILF) agreements, mitigation banking, and 
preservation/conservation off-site. TxDOT and FHWA guidance recommends mitigation banking be used 
for mitigation as much as practicable, then ILF agreements, and then other options such as restoration, 
enhancement, creation, preservation, and/or conservation. 

Mitigation banking options available include the use of the Coastal Bottomlands Mitigation Bank, 
available for use by TxDOT, and the Greens Bayou Wetland Mitigation Bank administered by the 
HCFCD. The ILF options available include the Armand Bayou Nature Center, Galveston Bay 
Foundation, and The Nature Conservancy of Texas.  

Coordination with the USACE and other agencies would be conducted to determine whether any of the 
options listed above are feasible and reasonable to compensate for the proposed project effects.  

 

Vegetation 

Existing Environment  

The study area is located in the Gulf Coast Prairies and Marshes natural region of Texas, which includes 
approximately 20,312 square miles (Gould 1975). Gulf coast prairies are nearly level with slow surface 
drainage and elevations ranging from sea level to approximately 250 feet above mean sea level (MSL). In 
addition to wildlife habitat, the prairies are used for crops, livestock grazing, and urban and industrial 
centers. It is estimated that as much as 99 percent of the coastal prairies in Texas have been converted to 
agricultural land (Gould, 1975; McMahan, et. al, 1984).  

Gulf coast marshes are low, wet, marshy coastal areas commonly inundated with saline water, ranging 
from sea level to a few feet in elevation above MSL. These marshes support species of sedges, rushes, 
cordgrasses, reeds, and forbs, which provide beneficial wildlife habitat for numerous birds and marine 
fisheries. Many areas in the region have been invaded by noxious volunteer species such as honey 
mesquite (Prosopis glandulosa), smut grass (Sporobolus indicus), and Chinese tallow (Triadica sebifera).  

According to the Vegetation Types of Texas by the Texas Parks and Wildlife Department (TPWD), the 
vegetation type within the study area is classified as Bluestem Grassland (McMahan et al., 1984). 
Bluestem Grassland is prominent throughout the Gulf Prairies and Marshes and is particularly apparent 
south and west of the Houston area. Species commonly associated with Bluestem Grassland include 
bushy bluestem (Andropogon glomeratus), slender bluestem (Schizachyrium tenerum), little bluestem (S. 
scoparium), silver bluestem (Bothriochloa saccharoides), buffalograss (Buchloe dactyloides), Bermuda 
grass (Cynodon dactylon), brownseed paspalum (Paspalum plicatulum), single-spike paspalum 
(Paspalum monostachyum), smut grass, sacahuista (Nolina texana), windmill grass (Chloris spp.), 
southern dewberry (Rubus trivialis), live oak (Quercus virginiana), mesquite, huisache (Acacia 
farnesiana), eastern false willow (Baccharis halimifolia), and McCartney rose (Rosa bracteata). 

Local Vegetation Types 

In accordance with Provision (4)(A)(i) of the TxDOT-TPWD Memorandum of Understanding (MOU), an 
investigation was conducted to identify and map vegetation types within the study area. The study area 
exhibits undeveloped land as well as other areas already used for transportation purposes or urban 



Environmental Assessment SH 146 (Red Bluff to FM 518) 

CSJs: 0389-05-088, 0389-05-016, 0389-06-095, & 0389-05-106 73  

development (residential and commercial facilities). Adjacent to the project corridor are natural 
vegetation communities include aquatic features, tidally influenced marshes, periodically inundated 
wetlands, and upland forest. Modified vegetation communities include urban land and maintained ROW. 
Grasslands in varying stages of succession primarily characterize the proposed ROW. These vegetative 
communities are described below. The local vegetation types are similar to the Bluestem Grassland listed 
in the Vegetation Types of Texas (McMahan et al., 1984), but common Bluestem Grassland species are 
not prominent within the project vicinity due to historical and current anthropogenic activities. 

Aquatic Features – Aquatic features within the study area include six portions of Clear Lake (Areas U1 
through U6). 

Tidally-Influenced Marshes – Tidally-influenced, brackish marshes (Areas T1-T8) border Clear Lake, 
which supports saline-tolerant hydrophytic vegetation. Common herbaceous species observed include sea 
ox-eyed daisy (Borrichia frutescens), sticky flatsedge (Cyperus elegans), seashore saltgrass (Distichlis 
spicata), saltmarsh cordgrass (Spartina alterniflora), and saltmeadow cordgrass (S. patens). 

Periodically Inundated Wetlands – Areas classified as periodically inundated wetlands meet the three 
wetlands criteria of hydrophytic vegetation, hydric soils, and wetland hydrology. These types of wetlands 
include depressional wetlands, roadside ditches, and drainage ditches. Vegetation observed within these 
areas of the project are dominated by a variety of herbaceous species, including sea ox-eyed daisy 
(Borrichia frutescens), sticky flatsedge (Cyperus elegans), seashore saltgrass (Distichlis spicata), 
saltmarsh cordgrass (Spartina alterniflora), saltmeadow cordgrass (S. patens), alligator weed 
(Alternanthera philoxeroides), erect coinleaf (Centella erecta), southern carpet grass (Axonopus affinis), 
flatsedge (Cyperus entrerianus), sticky flatsedge (C. elegans), chufa (C. esculentus), Bermuda grass, sand 
spikerush (Eleocharis montevidensis), coastal-plain penny-wort (Hydrocotyle bonariensis), Cherokee 
sedge (Carex cherokeensis), club-head cutgrass (Leersia hexandra), soft rush (Juncus effusus), jointed 
rush (J. articulatus), marsh seedbox  (Ludwigia palustris), floating seedbox (L. peploides), common frog-
fruit (Phyla nodiflora), curly dock (Rumex crispus), nipple-bract arrow-head (Sagittaria papillosa), and 
broad-leaf cattail (Typha latifolia).  

Upland Forest – This wooded vegetation type is co-mingled with native and invasive trees. Common 
tree species include Chinese tallow, sugarberry (Celtis laevigata), loblolly pine (Pinus taeda), and 
American elm (Ulmus americana). Common herbaceous species observed include naked-spike ragweed 
(Ambrosia psilostachya), bushy bluestem, aster (Aster lateriflorus), Cherokee sedge (Carex 
cherokeensis), Paraguayan windmill grass (Chloris canterai), Kleberg bluestem (Dichanthium 
annulatum), big-top Lovegrass (Eragrostis hirsuta), bushy golden-rod (Euthamia leptocephala), swamp 
sunflower (Helianthus angustifolius), annual sumpweed (Iva annua), shiny cone-flower (Rudbeckia 
nitida), seaside golden-rod (Solidago sempervirens), long-spike tridens (Tridens strictus), and Missouri 
ironweed (Vernonia missurica). Common shrubs and vines include eastern false willow, yaupon (Ilex 
vomitoria), Chinese privet (Ligustrum sinense), dwarf palmetto (Sabal minor), Drummond's rattle-bush 
(Sesbania drummondii), pepper vine (Ampelopsis arborea), rattan vine (Berchemia scandens), Japanese 
honeysuckle (Lonicera japonica), blackberry (Rubus argutus), southern dewberry (R. trivialis), and 
poison ivy (Toxicodendron radicans).  
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Urban Land – Urban areas include residential and commercial properties. Most of this land is highly 

disturbed and contains man-induced floral assemblages of ornamental trees and shrubs. Common 

herbaceous species of urban land observed within the study area include southern carpet grass, Bermuda 

grass, narrow-leaf sumpweed (Iva angustifolia), annual sumpweed, crow poison (Nothoscordum bivalve), 

common-evening primrose (Oenothera biennis), Vasey grass (Paspalum urvillei), knotroot bristle-grass 

(Seteria geniculata), Johnson grass (Sorghum halepense), smutgrass, common dandelion (Taraxacum 

officinale), and bur clover (Medicago polymorpha). Common shrubs and vines include yaupon, cabbage 

palmetto (Sabal palmetto), wax myrtle (Myrica cerifera), crape myrtle (Lagerstroemia indica), and 

southern dewberry. Tree species include Chinese tallow, live oak, water oak (Quercus nigra), loblolly 

pine, and eastern red cedar (Juniperus virginiana). 

Maintained ROW – Maintained ROW is located adjacent to the existing roadway. These areas are highly 

disturbed and do not generally support high-quality native floral communities. Herbaceous species 

observed within the maintained ROW of the study area include southern carpet grass, Bermuda grass, 

narrow-leaf sumpweed, annual sumpweed, common-evening primrose, Vasey grass, Paraguayan windmill 

grass (Chloris canterai), knotroot bristle-grass, Johnson grass, smutgrass, common dandelion, Carolina 

geranium (Carolina geranium), Brazilian vervain (Verbena brasiliensis), and bur clover (Medicago 

polymorpha). Common shrubs and vines include yaupon, wax myrtle, Drummond’s rattle-bush, and 

southern dewberry. Tree species include Chinese tallow, live oak, pecan (Carya illinoinensis), loblolly 

pine, and eastern red cedar. 

 

Environmental Consequences 

Under the No Build Alternative, the existing roadway and associated ROW would continue to be 

maintained. Existing land use changes, including urban development and periodic mowing of the existing 

ROW, would continue and periodically affect vegetation communities. No adverse affects to vegetation 

are anticipated under the No Build Alternative.  

Clearing, grading, and other roadbed preparation activities associated with the construction of the Build 

Alternative would permanently or temporarily affect less than 14.63 acres of natural vegetation within the 

existing and proposed ROW. These natural vegetation communities include aquatic features, tidally 

influenced marshes, periodically inundated wetlands (including jurisdictional and non-jurisdictional 

aquatic resources), and upland forest. The vegetated portions of the existing and proposed ROW would be 

converted to maintained ROW, excavated for the installation of culverts extensions and bridge crossings, 

or cleared, graded, and paved to accommodate construction. Additional details regarding the effects of 

these activities to vegetation are presented in Table 31.  
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Table 31: Comparison of Natural Vegetation Types Affected  

Natural Vegetation Type Location/Distribution 

Build Alternative 

Area within  ROW  
(acre) 

Estimated Effects 
(acres) 

Aquatic Features Clear Lake 15.66 < 12.00(2) 
Tidally Influenced Marshes Fringe marsh associated with Clear Lake 2.06 0.76(2) 

Periodically Inundated 
Wetlands (1) 

Common and scattered throughout the 
study area 

2.82 1.80 

Upland Forest 
Located adjacent to the existing eastern 

ROW south of Red Bluff Road 
0.07 0.07 

Total 20.61 < 14.63(2) 

Note: The proposed effects calculated are preliminary and subject to revision.  
(1) Effects to periodically inundated wetlands include jurisdictional and non-jurisdictional wetlands. 
(2) Effects to aquatic features and tidally-influenced marshes will be determined once bridge and culvert designs are finalized. 
 

According to Provision (4)(A)(i) of the TxDOT-TPWD MOU, the upland forest within the study area is 
not considered unusual vegetation or a special habitat feature; therefore, a tree survey was not performed. 
No unusually large native trees were observed within the existing and proposed ROW. TxDOT would 
design, use, and promote construction activities that would avoid and preserve as many trees as 
practicable.  

Potential Mitigation 

In accordance with Provision (4)(A)(ii) of the TxDOT-TPWD MOU, some habitats may be given 
consideration for non-regulatory mitigation during project planning. These habitats may include: 

 Habitat for federal candidate species if mitigation would assist in the prevention of the listing of the 
species;  

 Rare vegetation series (S1, S2 or S3) that also locally provide habitat for a state-listed species;  

 All vegetation communities listed as S1 or S2, regardless of whether or not the series in question 
provide habitat for state-listed species;  

 Bottomland hardwoods, native prairies, and riparian areas; and,  

 Any other habitat feature considered to be locally important. 

Because the study area does not meet the habitat requirements stated in the TxDOT-TPWD MOU, non-
regulatory mitigation is not required. If applicable, TxDOT would consult with TPWD to determine 
mitigation requirements for regulated wildlife habitats affected by the proposed project.  

Invasive Species – On February 3, 1999, the President issued Executive Order 13112 to prevent the 
introduction of invasive species and to provide control and to minimize the economic, ecological, and 
human health impacts caused by the introduction of invasive species. Of the invasive species, the Chinese 
tallow tree is the most difficult to manage. TxDOT uses prescribed burning periodically on grassland 
areas to help control this invasive species and is currently sponsoring research with Texas A&M 
University to identify and implement other weed control mechanisms. Additionally, any landscaping 
associated with the proposed project would be limited to seeding or planting the ROW with native species 
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of grasses, shrubs, or trees, where practicable. Soil disturbance would be minimized to ensure that 
invasive species would not establish in the project ROW.   

Beneficial Landscaping Practices – The Executive Memorandum on Beneficial Landscaping directs that 
native species of plants will be used in the seeding and replanting of roadway ROWs, where possible. A 
mix of native grasses and native forbs would be used to revegetate the ROW of the proposed project, 
where practicable. The Executive Memorandum of August 10, 1995 directs that, where cost-effective and 
to the extent practicable, agencies will (1) use regionally native plants for landscaping; (2) design, use, or 
promote construction practices that minimize adverse effects on the natural habitat; (3) seed to prevent 
pollution by, among other things, reducing fertilizer and pesticide use; (4) implement water-efficient and 
runoff reduction practices; and (5) create outdoor demonstration projects employing the above measures 
and practices.  

 

Wildlife 

Existing Environment 

The study area falls in a transitional zone between the Texan and Austroriparian Biotic Provinces (Blair, 
1950). The Texan Biotic Province is a broad, ecologically transitional region between the Tamaulipan 
Province to the west and the Austroriparian Province to the east. The vertebrate community in this area is 
supported by a mixture of plant and animal species characteristic of both Tamaulipan and Austroriparian 
Provinces. Rivers and associated riparian strips coursing through the Texan Province provide valuable 
habitat as well as corridors for migration. The vertebrate community of the Texas Province consists of 
approximately 49 species of mammals, 16 species of lizards, 39 species of snakes, five species of 
salamanders (urodeles), two types of land turtles, 18 species of frogs and toads (anurans), and an 
undetermined number of bird species. 

The Austroriparian Province comprises the pine and hardwood forests of the eastern Gulf Coastal Plain. 
The vertebrate community of the Austroriparian Province consists of approximately 47 species of 
mammals, 10 species of lizards, 29 species of snakes, 18 species of salamanders (urodeles), two types of 
land turtles, and 17 species of frogs and toads (anurans). 

Local Wildlife  

The vegetation types described in this document could support various wildlife species, such as small 
birds and mammals. Riparian habitats along lakes, small wetlands areas, and ditch crossings are 
commonly used by mammalian wildlife. Some mammalian species may continue to exist for years in 
these areas because of their ability to adapt to urban development. Typical mammals that could occur 
within the study area include Virginia opossum (Didelphis virginiana), house mouse (Mus musculus), 
common raccoon (Procyon lotor), hispid cotton rat (Sigmodon hispidus), and eastern cottontail 
(Sylvilagus floridanus).  

Wooded areas and grassy fields located throughout the study area serve as habitat for many avian species, 
which can range from small game birds to large birds of prey. Birds that could occur within these areas 
include Cooper’s hawk (Accipiter cooperii), mallard (Anas platyrhynchos), great egret (Ardea alba), great 
blue heron (A. herodias), cedar waxwing (Bombycilla cedrorum), cattle egret (Bubulcus ibis), red-tailed 
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hawk (Buteo jamaicensis), green heron (Butorides virescens), crested caracara (Caracara cheriway), 
turkey vulture (Cathartes aura), belted kingfisher (Ceryle alcyon), killdeer (Charadrius vociferus), rock 
pigeon (Columba livia), black vulture (Coragyps atratus), American crow (Corvus brachyrhynchos), 
snowy egret (Egretta thula), tri-colored heron (E. tricolor), white ibis (Eudocimus albus), American 
kestrel (Falco sparverius), common snipe (Gallinago gallinago), loggerhead shrike (Lanius 
ludovicianus), herring gull (Larus argentatus), laughing gull (L. atricilla), ring-billed gull (L. 
delawarensis), northern mockingbird (Mimus polyglottos), black-crowned night-heron (Nycticorax 
nycticorax), osprey (Pandion haliaetus), American white pelican (Pelecanus erythrorhynchos), brown 
pelican (P. occidentalis), double-crested cormorant (Phalacrocorax auritus), roseate spoonbill (Platalea 
ajaja), pied-billed grebe (Podilymbus podiceps), great-tailed grackle (Quiscalus mexicanus), eastern 
meadowlark (Sturnella magna), European starling (Sturnus vulgaris), brown thrasher (Toxostoma rufum), 
American robin (Turdus migratorius) and mourning dove (Zenaida macroura). These birds could occur 
in the study area on a transient basis. 

A small roosting site of several wading bird species was observed east of the proposed study area in Clear 
Lake. No nests were observed in the roosting area. 

Reptiles and amphibians are considered common within the study area. Amphibians include the cricket 
frog (Acris crepitans), gulf coast toad (Bufo valliceps), gray treefrog (Hyla versicolor) and southern 
leopard frog (Rana sphenocephala). Common reptiles include the green anole (Anolis carolinensis), 
ground skink (Scincella lateralis), and rough earth snake (Virginia striatula). 

 

Environmental Consequences 

The No Build Alternative would have no adverse effects to wildlife and no additional ROW would be 
acquired. Urban development and periodic mowing of the existing ROW would continue, affecting 
wildlife communities over time. 

Given that the proposed project is along an existing transportation corridor, no new barriers to wildlife 
movement would be introduced. Instead, construction of the project may broaden or widen existing 
barriers resulting in permanent and temporary effects to wildlife habitat (see Table 31 in the Vegetation 
section of this document). Temporary effects to wildlife habitat include the decreased attractiveness of 
habitat adjacent to the project corridor as well as possible disturbances to normal behavior patterns on 
wildlife as a result of increased noise levels due to construction activities. 

The Build Alternative would result in permanent effects on wildlife habitat, including small amounts of 
habitat loss through its conversion into transportation infrastructure and maintained ROW. Wildlife in the 
study area has and would continue to be slowly dominated by species that are better able to adapt to a 
disturbed physical environment and could tolerate possible disturbances from the proposed project. The 
potential loss or displacement of wildlife populations into adjacent habitats could increase competition for 
food and shelter for many resident and migratory species. Although construction of the Build Alternative 
could remove and/or convert habitat and therefore, displace wildlife in certain areas, habitat loss and the 
resulting effects on wildlife are expected to be less than 14.63 acres.  
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Potential Mitigation 

Adjacent wildlife habitats would be protected from stormwater runoff by implementing BMPs under the 
SW3P, which would provide erosion and sedimentation control. Additionally, the contractor would be 
notified about and be responsible for complying with the Migratory Bird Treaty Act (MBTA) for 
migratory birds that may inhabit the study area throughout the duration of the construction project (see the 
Threatened and Endangered Species section of this document). 

 

Threatened and Endangered Species 

Existing Environment 

Databases of sensitive species maintained by the U.S. Fish and Wildlife Service (USFWS) and TPWD 
were reviewed to determine the state and/or federally listed threatened or endangered species that occur or 
historically have occurred in Harris and Galveston Counties (TPWD 2006 and USFWS 2007). The 
potential effects of the proposed project on these species were determined by reviewing the TPWD - 
Natural Diversity Database (NDD) Element of Occurrence Records (see Appendix E for the TPWD 
coordination letter) and by conducting habitat assessments with qualified biologists. A species list for 
each county outlining the species and habitat potentially present in the proposed study area is found in 
Appendix F, Tables 1 and 2. No unique, critical, designated, or proposed designated habitat exists in or 
near the proposed project.  

One listed species, brown pelican (Pelecanus occidentalis), was observed several times loafing within the 
project vicinity near Clear Lake. These sightings occurred along the shorelines, remnant support pilings, 
and open water of Clear Lake. The TPWD-NDD did not reveal any documented occurrences of this 
species.  Brown Pelicans nest on small, isolated coastal islands where they are safe from predators such as 
raccoons and coyotes.  No suitable nesting habitat was observed within the project area for Brown 
Pelicans. 

According to the TPWD-NDD Element of Occurrence Records, no documented occurrences of state 
and/or federally threatened or endangered species have been recorded within the limits of the proposed 
project. However, the TPWD-NDD revealed documented occurrences for the following species of 
concern: Gulf salt marsh snake (Nerodia clarkii), Texas diamondback terrapin (Malaclemys terrapin 
littoralis), and Houston daisy (Rayjacksonia aurea). None of these species were observed on-site during 
the site assessment. The National Oceanic and Atmospheric Administration (NOAA) Fisheries Service 
Protected Resources Division was contacted for a list of federally protected species under their 
jurisdiction. No specific concerns were raised by NOAA regarding effects to listed species or critical 
habitat (NOAA 2005). 

 

Environmental Consequences 

The No Build Alternative would have no effect on any state and/or federally listed threatened or 
endangered species. Table 32 lists all state and/or federally listed threatened or endangered species 
identified as potentially occurring within Harris and Galveston Counties, a description of suitable habitat, 
and the effect of the proposed project on each species. The proposed project would not directly or 
indirectly effect or diminish the value of critical habitat for the survival or recovery of any listed species. 
The proposed project would have no effect on any population or individuals of federally listed threatened 
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or endangered species. The proposed project would have no impact on any population or individuals of 
state listed threatened or endangered species. 

Table 32: Potential Effects to Listed Species Potentially Occurring within the Study Area 

Common Name 
(Scientific Name) 

State 
Status 

Federal 
Status 

Description of Suitable 
Habitat 

Unique, 
Critical, or 
Designated 

Habitat  

Effects Discussion 

AMPHIBIANS 

Houston toad  
(Bufo houstonensis) 

E E† 
Sandy soil, breeds in 
ephemeral pools 

No No impact; habitat not present. 

BIRDS 

American peregrine 
falcon (Falco 
peregrinus anatum) 

T DM† 

Resident and nests in 
west Texas, potential 
migrant, winters along 
coast 

No 
No impact; rare transitory 

migrant 

Arctic peregrine 
falcon  
(Falco peregrinus 
tundrius) 

-- DM† 
Potential migrant, 
winters along coast 

No 
No impact; rare transitory 

migrant. 

Attwater’s greater 
prairie-chicken 
(Tympanuchus cupido 
attwateri) 

E E 

Thick one to three foot 
tall grass from 0 to 200 
feet above sea level 
along the coast 

No 

No effect; habitat not affected 
by the proposed project. 

Proposed project does not 
acquire ROW from the Texas 

City Prairie Preserve. 

Bald eagle (1)  
(Haliaeetus 
leucocephalus) 

T DM 
Near water areas, in tall 
trees 

No 

No effect; no occurrences 
observed and no NDD 

occurrences for this species. No 
known nesting sites nearby or 

observed.  

Brown pelican 
(Pelecanus 
occidentalis) 

E E 
Roosts and nests on 
islands and near shore 
coastal areas 

No 

No effect; observed in study 
area feed/loafing, however, no 
NDD occurrences. No suitable 

nesting habitat observed. 

Eskimo curlew 
(Numenius borealis) 

E E 

Historic; non-breeding; 
grasslands, pastures, 
plowed fields, and less 
frequently, marshes and 
mudflats 

No No effect; habitat not present. 

Peregrine falcon  
(Falco peregrinus) 

T DM† 
Resident, nests in west 
Texas 

No 
No impact; rare transitory 

migrant.  

Piping plover 
(Charadrius melodus) 

T E, T 
Wintering in coastal 
areas, beach and 
bayside mud or salt flats 

No No effect; habitat not present. 

Red-cockaded 
woodpecker  
(Picoides borealis) 

E E† 

Cavity nests in older 
pine (60+ yrs); forages 
in younger pine (30+ 
yrs); prefers longleaf, 
shortleaf, and loblolly 

No No impact; habitat not present. 

Reddish egret  
(Egretta rufescens) 

T * 
Brackish marshes and 
tidal flats 

No No impact; habitat not present. 

White-faced ibis  
(Plegadis chihi) 

T * 
Freshwater marshes, but 
some brackish or salt 
marshes 

No 
No impact; no occurrences 

observed and no NDD 
occurrences for this species. 
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Table 32, Cont.: Potential Effects to Listed Species Potentially Occurring within the Study Area 

Common Name 
(Scientific Name) 

State 
Status 

Federal 
Status 

Description of Suitable 
Habitat 

Unique, 
Critical, or 
Designated 

Habitat  

Effects Discussion 

White-tailed hawk  
(Buteo albicaudatus) 

T * 
Coastal prairies; 
cordgrass flats, scrub-
live oak 

No No impact; transitory migrant. 

Whooping crane  
(Grus Americana) 

E E† 

Winters in Aransas, 
Calhoun, and Refugio 
counties; potential 
migrant 

No No impact; habitat not present. 

Wood stork  
(Mycteria 
Americana) 

T * 
Prairie ponds, flooded 
pastures, mud flats 

No 
No impact; no occurrences 

observed and no NDD 
occurrences for this species. 

FISHES 

Creek chubsucker  
(Erimyzon oblongus) 

T * 
Variety of small rivers 
and creeks, prefers 
headwaters 

No No impact; habitat not present. 

Smalltooth sawfish 
(Pristis pectinata) 

E E† 

Sheltered bays, on 
shallow banks, and in 
estuaries or river 
mouths, mangrove, 
reef, seagrass, and coral 

No No impact; habitat not present. 

MAMMALS 

Louisiana black bear  
(Ursus americanus 
luteolus) 

T T† 
Bottomland hardwoods; 
large, undisturbed 
forested areas 

No No impact; habitat not present. 

Rafinesque’s big-
eared bat  
(Corynorhinus 
rafinesquii) 

T * 

Cavity trees in 
hardwood forest, 
concrete culverts, 
abandoned buildings 

No 

No impact; no habitat critical to 
the survival or recovery of this 

species was observed in the 
proposed ROW. No 

occurrences observed and no 
NDD occurrences for this 

species. 

Red wolf  
(Canis rufus) 

E E† 

Extirpated; formerly 
eastern TX in 
brushy/forested areas, 
coastal prairies 

No No impact; extirpated. 

West Indian manatee 
(Trichechus manatus) 

E E† Gulf and bay system No No impact; habitat not present. 

REPTILES 

Alligator snapping 
turtle  
(Macroclemys 
temminckii) 

T * 
Deep water of rivers, 
canals, lakes, swamps, 
and bayous 

No No impact; habitat not present. 

Atlantic hawksbill sea 
turtle (Eretmochelys 
imbricata) 

E E Gulf and bay system No 

No effect; no habitat critical to 
the survival or recovery of this 

species was observed in the 
proposed ROW. 

Green sea turtle  
(Chelonia mydas) 

T E, T Gulf and bay system No 

No effect; no habitat critical to 
the survival or recovery of this 

species was observed in the 
proposed ROW. 
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Table 32, Cont.: Potential Effects to Listed Species Potentially Occurring within the Study Area 

Common Name 
(Scientific Name) 

State 
Status 

Federal 
Status 

Description of Suitable 
Habitat 

Unique, 
Critical, or 
Designated 

Habitat  

Effects Discussion 

Kemp’s ridley sea 
turtle  
(Lepidochelys kempii) 

E E Gulf and bay system No 

No effect; no habitat critical to 
the survival or recovery of this 

species was observed in the 
proposed ROW. 

Leatherback sea turtle  
(Dermochelys 
coriacea) 

E E Gulf and bay system No 

No effect; no habitat critical to 
the survival or recovery of this 

species was observed in the 
proposed ROW. 

Loggerhead sea turtle  
(Caretta caretta) 

T T Gulf and bay system No 

No effect; no habitat critical to 
the survival or recovery of this 

species was observed in the 
proposed ROW. 

Smooth green snake  
(Liochlorophis 
vernalis) 

T * 

Gulf coastal plain, 
mesic coastal shortgrass 
prairies, dense 
vegetation 

No No impact; habitat not present. 

Texas horned lizard  
(Phrynosoma 
cornutum) 

T * 

Open, semi-arid 
regions, with sparse 
vegetation, grass, 
cactus, and brush. 

No No impact; habitat not present. 

Timber/canebrake 
rattlesnake 
(Crotalus horridus) 

T * 
Swamps/floodplains of 
hardwood/upland pine 

No No impact; habitat not present. 

VASCULAR PLANTS 

Texas prairie dawn  
(Hymenoxys texana) 

E E 
Poorly drained areas in 
open grasslands; pimple 
mounds 

No 

No effect; habitat not present. 
No occurrences observed and 
no NDD occurrences for this 

species. 

Sources: TPWD 2009, USFWS 2009. 
Note: 
*     These species occur on the TPWD listing of threatened or endangered species (updated May 2009, accessed August 2009); 

however, they are not federally listed by the Clear Lake office of the USFWS (accessed August 2009). 
--     These species occur on the TPWD listing of threatened or endangered species (updated May 2009, accessed August 2009); 

however, they are not state listed by TPWD (accessed August 2009). 
† These species are listed by the U.S. Fish and Wildlife Service; however, they are not listed to occur within Harris County by 

the Clear Lake office of the USFWS (accessed August 2009).  
 
(1)     The bald eagle was delisted by the USFWS on August 8, 2007 and is no longer a federal threatened species; however, it will 

be monitored closely for at least the next five years, and is still afforded special protection under the MBTA and Eagle Act. 
 
E = endangered, T = threatened, DM = delisted taxon 
 

Migratory Birds  

Several of the bird species listed in Table 32 are considered migratory; however, the Build Alternative 
would not affect the migration patterns of these species. In the event that migratory birds or their nests are 
observed prior to construction activities, measures would be taken to avoid harm to migratory birds, their 
nests, eggs, or young. To ensure compliance with the MBTA, clearing and grubbing vegetation within the 
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study area would not take place during the migratory bird nesting season (April 1 to July 15) or measures 
would be taken to discourage birds from nesting in existing structures.  

Essential Fish Habitat 

Congress enacted amendments to the Magnuson-Stevens Fishery Conservation and Management Act 
(MSFCMA) (October 11, 1996) that established procedures for identifying Essential Fish Habitat (EFH). 
EFH consists of those habitats necessary for spawning, breeding, feeding, or growth to maturity of 
species managed by the Regional Fishery Management Council (FMC) and as described in a series of 
Fishery Management Plans (FMPs). Additionally, all estuaries and estuarine habitats in the northern Gulf 
of Mexico are considered EFH (Gulf of Mexico Fishery Management Council {GMFMC} 1998). A 
summary of EFH is presented in Appendix F. 

 

Environmental Consequences  

The No-Build Alternative would not affect EFH. 

Design of the Build Alternative has avoided and minimized effects to Clear Lake to the greatest extent 
practicable. It is anticipated that the Build Alternative would have only minimal effects to EFH. These 
effects would occur during the installation or demolition of bridge columns or pilings, embankment fill, 
or culvert extensions, as appropriate. Construction activities may temporarily increase sedimentation and 
turbidity of the water bodies in the immediate area and for a short distance downstream. To minimize 
effects, Best Management Practices (BMPs) would be used to reduce potential turbidity and 
sedimentation. Since the proposed bridge structures would not change existing channel widths and water 
bodies would be restored to pre-construction conditions, these effects would be temporary and would not 
result in long-term effects to EFH.  

Construction activities may temporarily disturb bottom sediments increasing turbidity in the water 
column, which could discourage habitat utilization by the brown shrimp and white shrimp (see Appendix 
F). Following construction, recolonization of the habitats would occur.  

Potential Mitigation 

Amendments to the MSFCMA specifies that each federal agency shall consult with NOAA Fisheries 
Service when an activity proposed to be permitted, funded, or undertaken by a federal agency may have 
adverse effects on designated EFH. The NOAA Fisheries Service Protected Resources Division was 
contacted for a list of federally protected species under their jurisdiction; no specific concerns were raised 
regarding effects to listed species or critical habitat (NOAA 2005).  

 

Cultural Resources 

Existing Environment  

Individual archeological and historical resource investigations were previously coordinated with the 
Texas State Historic Preservation Officer (SHPO) for a 24-mile section of SH 146 from Fairmont 
Parkway to SH 3 (CSJs; 0389-05-087, 0389-05-088, 0389-06-088 and 0389-07-029). Texas Antiquities 
Permit Number 3770 was issued for this project. The findings of these archeological and historic resource 
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investigations are presented in three separate EAs, which includes the current project. This project 
discusses those findings for one of three segments of independent utility; a 4.0-mile section of SH 146 
from Red Bluff to FM 518. 

Archeological Resources  

A TxDOT archeologist evaluated the potential for the proposed undertaking to affect archeological 
historic properties (36 CFR §800.16(l)) or State Archeological Landmarks (13 TAC 26.12) in the area of 
potential effects (APE). The archeological APE comprises existing and proposed new ROW within the 
project limits. The APE extends to a maximum depth of 25 feet below the modern ground surface. 
Section 106 review and consultation proceeded in accordance with the First Amended Programmatic 
Agreement (PA) among the FHWA, TxDOT, the Texas SHPO, and the Advisory Council on Historic 
Preservation (ACHP) Regarding the Implementation of Transportation Undertakings (PA-TU), as well as 
the MOU between TxDOT and the Texas Historical Commission (THC). The following documentation 
presents TxDOT’s findings and explains the basis for those findings.  

An intensive survey of the APE was performed by archeological staff of Michael Baker Jr. under Texas 
Antiquities Permit No. 3770. This survey revealed that most of the APE consists of highly disturbed or 
geologically unsuitable land with virtually no potential to contain intact archeological deposits. No 
archeological deposits were encountered within the proposed undertaking’s APE.  

TxDOT completed its review on April 5, 2006. Section 106 consultation with federally recognized Native 
American tribes with a demonstrated historic interest in the area was initiated on April 10, 2006. No 
objections or expressions of concern were received within the comment period. Pursuant to Stipulation VI 
of the PA-TU, TxDOT finds that the APE does not contain archeological historic properties (36 CFR 
§800.16(l)), and thus the proposed undertaking would not affect archeological historic properties. The 
project does not merit further field investigations. Project planning can also proceed, in compliance with 
13 TAC 26.20(2) and 43 TAC 2.24(f) (1) (C) of the MOU. If unanticipated archeological deposits are 
encountered during construction, work in the immediate area will cease, and TxDOT archeological staff 
will be contacted to initiate post-review discovery procedures under the provisions of the PA and MOU. 

Historic Structures 

Prior to conducting the historic resource survey of the study area, qualified cultural resource personnel 
reviewed the THC’s Texas Historic Sites Atlas to identify properties listed in the National Register of 
Historic Places (NRHP), designated Recorded Texas Historical Landmarks (RTHL), or designated State 
Archeological Landmarks (SAL), and to identify Official State Historical Markers (OSHM) within the 
project’s APE. The statewide historic bridge inventory was also checked to identify any previously 
documented or designated historic resources. A historic resource survey of the larger 24-mile SH 146 
study area (from Fairmont Parkway to SH 3) was performed on February 7 through 10, 2005 by TxDOT-
certified professional historians. In consultation with the SHPO it was determined that the project’s APE 
was to extend 300 feet (91.44 meters) beyond the existing and proposed ROW boundaries. The purpose of 
the survey was to identify and evaluate all buildings, structures, objects, and potential districts constructed 
in 1966 or earlier that are located within the APE. In addition, the survey included documentation of 
historic-age resources located outside the APE but clearly associated with other built resources or 
agricultural fields within the APE. 
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The historic document and file review determined that there were no previously designated historic 

resources within the APE including properties listed in or under nomination to the NRHP. In addition, 

there were no RTHL’s, OSHM’s, or local historic markers within the APE.  

For this proposed 4.0-mile segment of the larger SH 146 project, the survey identified 36 historic-age 

resources (Resource ID Numbers 7-31e) constructed prior to 1966 within the project's APE. The 36 

resources include 13 residences and 5 associated outbuildings, one culvert, and 5 agricultural 

outbuildings. The survey recommended that all 36 resources were not eligible for NRHP-listing and 

TxDOT Historians concurred with the survey findings. Coordination with THC in December 2005 

resulted in a concurrence of the determinations of eligibility. Additional information on historic structures 

in the project’s APE is provided in the Historic Resources Survey Report for SH 146: Fairmont Parkway 

to SH 3 in Harris and Galveston Counties, Texas (TxDOT 2005). 

 

Environmental Consequences 

Archeological Resources 

The No Build Alternative would have no effect to archeological resources.  

In accordance with the PA among TxDOT, SHPO, FHWA, and the ACHP, as well as the MOU between 

TxDOT and THC, TxDOT will individually coordinate with the SHPO regarding the eligibility of any 

archeological sites for inclusion in the NRHP. These agreements would also ensure that any archeological 

materials discovered during construction or from land-disturbing activities associated with the project 

would be evaluated by TxDOT Environmental Affairs Division (ENV) under the provisions of the PA 

and MOU. 

Historic Structures 

The No Build Alternative would have no effect to historic structures. 

TxDOT has consulted with the Texas SHPO to finalize the determination of eligibility for historic 

resources identified within the project’s APE. Based on the previously coordinated historical resources 

survey for the larger SH 146 widening project from Fairmont Parkway to SH 3, the SHPO concurred with 

the eligibility determinations for historic resources and there would be no adverse effect to historic 

resources as a result of the current project. The SHPO concurrence letter for historic resources, dated 

December 29, 2005, is included in Appendix E. 

In a memorandum dated August 8, 2007, TxDOT Historians determined that pursuant to Stipulation VI 

"Undertakings with Potential to Cause Effects" of the PA-TU between the FHWA, SHPO, the ACHP, and 

TxDOT and the MOU, no historic properties are located within the APE for the Red Bluff Road to FM 

518 proposed project. Therefore, individual coordination with the SHPO is not required. The 

Memorandum is included in Appendix E. 
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Parkland and Section 4(f) / 6(f) Properties 

Existing Environment 

The presence of any potential Section 4(f) and 6(f) lands, including public parks, recreation areas, wildlife 
and waterfowl refuges, and any historic site of national, state, or local significance, within the vicinity of 
the proposed project is described below. The parklands and recreational areas were compiled through 
previous reports and studies cited in this EA and by contacting federal, state, and local agencies. Field 
reconnaissance was performed to confirm their locations. 

 Cameron Festival Park is owned and operated by the Seabrook Association. Also known as the 
Seabrook Fairgrounds, this park is considered an unofficial recreational use. It is located on Red 
Bluff Road just east of SH 146 in Seabrook, Texas.  

 The Seabrook Sports Complex is a small recreation park containing four softball fields. It is located 
on Meyer Avenue located between Delabrook Court and NASA Road 1 just east of SH 146 in 
Seabrook, Texas. The complex is owned and operated by the Harris County Parks Department. 

 Miramar, Meador and Hester Parks are owned and operated by the city of Seabrook. Collectively, 
these parks function as a single park and represent the central park of Seabrook. This complex 
consists of the city swimming pool, pavilion, playground equipment, a skateboard park, and a nine-
hole disc golf course. A hike and bike path extends around the perimeter of Miramar and Meador 
Parks. The complex is located on Meyer Avenue east of SH 146 and Delabrook Court in Seabrook, 
Texas.  

 McHale Park is a bird observation area owned and operated by the city of Seabrook. This park is 
located east of SH 146 along Todville Road and the Galveston Bay in Seabrook, Texas. 
Additionally, this park is located on the Texas Parks and Wildlife Birding Trail. 

 Kemah Park is a minor outdoor recreation area consisting of playground equipment, a small 
pavilion, and a gazebo. This park owned and operated by the city of Kemah. Located off of SH 146 
between 8th Street and 9th Street, this park is considered inadequate to meet open space and 
recreational needs of residents. 

 

Environmental Consequences 

The No Build Alternative would have no effect to any Section 4(f) land or resources.  

The Build Alternative would not require the use of any publicly owned land from a public park, recreation 
area, wildlife/waterfowl refuge, or any significant historic site. Therefore, neither a Section 4(f) nor a 6(f) 
evaluation would be required for the proposed project.  

 

Visual Resources 

Existing Environment 

Visual resources are experienced from properties adjacent to the roadway and from the traveling public 
using the roadway. The majority of the project corridor is best described as an urban setting with a variety 
of commercial uses interspersed with single-family residences/subdivisions. Green space coupled with 
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various trees provides the landscaping of developed parcels. However, in the northernmost portion of the 
study area, views are dominated by large tracts of undeveloped land consisting of natural vegetation 
including grasses and forbs. Views of Clear Lake and the Clear Creek Channel as well as numerous 
harbors and marinas become apparent near the center of the study area. Enhancing the cultural 
characteristics are the many historic structures as well as several churches in the project vicinity. Views of 
the Southern Pacific Railroad as well as power lines are prominent along the entire west side of the 
project corridor. Overall, the visual quality of the study area is mixed, which is high in natural amenity in 
some aspects but clearly contains cultural elements of an urban environment.  

 

Environmental Consequences 

Under the No Build Alternative, the overall visual character of the study area would continue to change 
with urban development.  

The vertical profile of Build Alternative would be similar to the existing elevations and would not change 
the overall visual character of the study area. However, this alternative also includes constructing an 
additional structure for the proposed express lanes which would parallel the Kemah Bridge as the 
proposed facility proceeds over Clear Creek. The addition of vertical structures in this area would result 
in a noticeable change to the landscape compared to the existing Kemah Bridge over Clear Creek.  

Overall, potential effects on the visual quality of the study area would be related to the scale and extent of 
the Build Alternative’s infrastructure and design elements, which would vary according to the viewer 
group (such as the motorist or adjacent property owner) and individual preferences within the viewer 
group. Increased lanes of pavement, a decrease in vegetation, and the closer proximity of the roadway to 
residences and commercial businesses along the project corridor would reduce the quality of the visual 
environment to residents and other individuals with, for example, a preference for trees and vegetative 
cover. In order to preserve and provide a visually pleasing roadway, the construction of the Build 
Alternative would incorporate revegetation and landscaping in accordance with TxDOT’s approved 
seeding specifications wherever possible (see the Vegetation section of this document on Invasive Species 
and Beneficial Landscaping).  

 

Construction Impacts 

The proposed project would have minor short-term adverse effects during the construction phase. The use 
of construction machinery would temporarily increase fugitive dust, emit other air pollutants, raise 
ambient noise levels, and cause occasional traffic delays. Construction activities associated with the 
project would include removing the existing pavement, clearing/grading the surface, preparing a new 
roadbed, paving the roadway and shoulders, installing new culverts, fencing, and revegetating and 
restoring portions of the ROW.  

Contractors would be required to follow applicable federal, state, and local regulations and ordinances to 
ensure minimal construction effects in the study area. The following measures would minimize adverse 
effects during construction: 
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Water Resources and Erosion Control 

 Storm water erosion and surface water runoff would be monitored and controlled during 

construction. A SW3P and erosion and sedimentation control practices would be implemented.  

 The clearing of vegetation along stream channels, wetlands, and forest areas would be kept to a 

minimum. Where vegetation is removed, watering exposed areas would control dust in the 

construction area and placing silt fences around construction areas would reduce the amount of silt-

laden water from entering waterways. 

Transportation Safety 

 Measures would be taken to minimize traffic disruptions during the construction phase with 

detours, alternating closures, and temporary reductions in lane widths.  

 Construction at road crossings would be scheduled during off-peak hours whenever possible.  

 Construction signs would be posted well in advance to minimize travel delays and provide 

alternative access to affected residences and businesses in the area. Construction work would be 

phased in such a manner that would allow the roadway to remain open to two-way traffic during 

construction. 

Air Quality 

 Construction contractors would be required to comply with TCEQ regulations on air pollution 

control.  

 Measures would be implemented to control or abate fugitive dust emissions created during 

construction of the proposed project. 

Noise 

 Measures would be implemented to minimize noise levels anticipated in areas within and adjacent 

to the project construction site. Impacts to any given receptor would be relatively short-term in 

nature and extended disruption of normal activity is not likely.  

 Unnecessary idling of construction vehicles would be limited and construction vehicles that are not 

in use would be shut down to reduce both noise and air pollution.  

 Construction activities within residential areas would typically be limited to weekdays during the 

daylight hours to help reduce disruptions. 
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CHAPTER 4. INDIRECT IMPACTS 

This section presents a project level analysis of the potential indirect impacts (or effects) related to the 
proposed improvements to SH 146 from Red Bluff to FM 518.  

The Council on Environmental Quality (CEQ) 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 impacts differ from the direct impacts associated with the construction and operation of the 
proposed project, and are caused by other actions that have an established relationship or connection to 
the proposed project. These induced actions are those that would not or could not occur except for the 
implementation of the proposed project.  

The National Cooperative Highway Research Program (NCHRP) Report 466: Desk Reference for 
Estimating the Indirect Effects of Proposed Transportation Projects (TRB, 2002), the adjunct NCHRP 
25-25, Task 22: Forecasting Indirect Land Use Effects of Transportation Projects (TRB, 2007), and 
TxDOT’s Revised Guidance on Preparing Indirect and Cumulative Impacts Analyses (June 2009) were 
used to prescreen and/or analyze potential indirect impacts associated with the proposed SH 146 project.  

Because the proposed transportation improvements are in an existing transportation corridor and the 
additional project ROW would be directly adjacent to existing roadway ROW, encroachment due to 
ROW acquisition would have minor indirect effects 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, on page 62, 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 interchange, 
and up to one-half mile around a transit station.” The NCHRP Report 466 goes on to say that these 
boundaries serve as a guideline, and individual projects must be analyzed case-by-case.  

The indirect impacts analysis was conducted in accordance with the seven-step process suggested in 
TxDOT’s Guidance for assessing indirect impacts. Table 33 details the seven steps.  

Table 33: Seven Step Approach to Estimate Indirect Impacts 

Step Guidelines 

1 Scoping 

2 Identify the Study Area’s Goals and Trends 

3 Inventory the Study Area’s Notable Features 

4 Identify Impact-Causing Activities of Proposed Action and Alternatives 

5 Identify Potentially Substantial Indirect Effects for Analysis 

6 Analyze Indirect Effects and Evaluate Results 

7 Assess Consequences and Consider/Develop Mitigation, (as Appropriate) 

Source: TxDOT 2009. 
 



Environmental Assessment SH 146 (Red Bluff to FM 518) 

CSJs: 0389-05-088, 0389-05-016, 0389-06-095, & 0389-05-106 89  

Step 1. Scoping 

Approach 

Analyzing the likelihood of development in the study area once construction is completed is a key 
component of evaluating the potential for indirect impacts. Review of comprehensive plans, land use 
plans, and interviews with local planners are a few tools that can assist in determining whether the project 
is expected to spur development.  

Because of the project variables associated with the proposed project, the indirect impacts analysis will be 
a qualitative analysis with some quantitative data provided, if available. A variety of methods such as 
ArcMap GIS files, city land use plans, and reviews of planning websites and published documents were 
used to obtain information in support of the evaluation of the proposed project and its potential to 
generate project-induced development activities.  In addition to mapping and quantitative computations, 
review of qualitative information from the City of Seabrook’s Comprehensive Master Plan City, the City 
of Kemah’s Comprehensive Plan, CEQ, NEPA, and FHWA guidance papers and regulations, the SH 146 
MIS and the project’s EA was completed.  

 

Area of Influence (AOI) 

For this analysis, the geographic boundary defined as the Area of Influence (AOI) was identified to 
include an area where the proposed project could influence in regard to local traffic patterns or land 
development. The AOI is bounded by Galveston Bay to the east, SH 3 to the west, Bay Area 
Boulevard/Port Road to the north, and League City Parkway to the south. As development east of 
Galveston Bay is not possible, the limits of the bay serve as a reasonable choice for an indirect impacts 
study boundary. In addition, because of the similarity of their respective indirect impacts, it is reasonable 
to assume that the indirect impacts of one roadway would be eclipsed by those of a nearby roadway as 
one nears that nearby roadway. Therefore, the split distance between two major roadways is also a 
reasonable choice for an indirect impacts study area boundary. The AOI, as shown in Exhibit 10, 
encompasses approximately 26,726 total acres and is located within portions of Harris and Galveston 
counties.  Table 34 provides details on city and unincorporated county land areas included in the AOI. 

Table 34: Communities within the Area of Influence 

Location Acres Percent of AOI 

El Lago 509 2.0 

Houston  2433 9.1 

Pasadena 4108 15.4 

Seabrook  3981 14.9 

Taylor Lake Village 894 3.4 

Webster 1511 5.7 

Harris County (Unincorporated) 3038 11.4 
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Table 34, Cont.: Communities within the Area of Influence 

Location Acres Percent of AOI 

League City 8223 30.8 

Clear Lake Shores 370 1.4 

Bacliff 84 0.03 

Kemah 904 3.4 

Galveston County 
(Unincorporated) 

671 2.5 

TOTAL 26,726 100% 

  

Timeframe 

Indirect impacts from the proposed project would be analyzed until 2035. The year 2035 corresponds with 
the design year for project and the horizon dates for long-range planning documents and demographic 
forecasts that were made available for this study.  

 

Step 2. Identify the Study Area’s Goals and Trends  

Local/Regional Trend Data 

SH 146 serves as the primary corridor along east Galveston Bay, where the population is expected to 
grow nearly 57 percent (43,000 people) by 2025 (H-GAC 2005). As identified by the H-GAC, this 
corridor extends along SH 146 from I-10 East to Galveston Bay. Employment in the Galveston Bay area 
is expected to grow nearly 41 percent by 2025, adding more than 22,000 jobs (H-GAC 2005).  

Major trip generators as well as attractors within the AOI include the numerous businesses, marinas, 
recreational facilities, such as Armand Bayou Park and Kemah Boardwalk, recent commercial 
development, sailboat/yacht facilities associated with Clear Lake and Galveston Bay, and transportation 
facilities such as Bayport Ship Channel Container/Cruise Terminal near La Porte and Shoal Point 
Terminal in Texas City.  

The proposed project is located within Harris and Galveston Counties and extends through the cities of 
Seabrook and Kemah. Demographic growth data for these areas was obtained from the H-GAC for Year 
2005 and projections to 2035 (Table 35). Limited demographic data for other communities within the 
AOI for Year 2000 and projections to 2030 are included in Table 36 in order to substantiate similar 
trends for the communities surrounding the project area.  As indicated in these tables, Harris and 
Galveston Counties as well as the cities of Seabrook, Kemah and other AOI communities are predicted to 
have increased growth in population, households, and employment from 2000 to 2035.  

Subsequently, the AOI shares many of the same characteristics as other areas in the region. A trend 
towards suburbanization coupled with an increasing attraction to metropolitan areas has placed pressure 
on municipalities within the Consolidated Metropolitan Statistical Area (CMSA) to provide critical 
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infrastructure such as schools, transportation facilities, and water/sewer service. Planning documents 
provide the best indication of future land uses to promote, guide, and monitor development activities. A 
brief description of the most influential aspects of regional and local plans in relation to the study area is 
provided in the following subsection.   

Table 35: Year 2005 – 2035 Demographic Data 

Area 
Population 

Actual 2005 Estimated 2035 % Growth 

Kemah 2,057 3,216 56.3%

Seabrook 11,099 19,616 77%

Harris County 3,727,592 5,769,193 54.8%

Galveston County 272,016 404,471 48.9%

Area 
Households 

Actual 2005 Estimated 2035 % Growth 

Kemah 823 1,406 70.8%

Seabrook 4,673 8,194 75.3%

Harris County 1,337,794 2,173,395 62.5%

Galveston County 105,619 168,850 59.9%

Area 
Employment 

Actual 2005 Estimated 2035 % Growth 

Kemah 2,451 4,669 90.5%

Seabrook 4,448 6,663 49.8%

Harris County 2,060,243 3,144,992 52.7%

Galveston County 105,884 169,492 60.1%

Source: H-GAC 2008.   
 

Table 36: AOI Communities Year 2000 – 2030 Demographic Data 

Area 
Population 

 Actual 2000 Estimated 2030 % Growth 

El Lago 3,075 5,506 79%

Houston 1,953,631 2,675,967 36.9%

Pasadena 141,674 199,019 40%

Taylor Lake Village 3,694 6,057 63.9%

  Webster 6,242 8,997 44.1%

Harris County 3,400,578 4,796,682 41%

   

Clear Lake Shores 1,205 2,500 100.07%

League City 45,444 72,390 59.2%

Galveston County 250,158 399,936 59.9%

Source: U.S. Census, 2000; Texas State Water Board, 1990-2050 Population Projections, 2002.   
 



SH 146 (Red Bluff to FM 518) Environmental Assessment 

92  CSJs: 0389-05-088, 0389-05-016, 0389-06-095, & 0389-05-106 

Regional and Local Plans 

A variety of plans exist to promote, guide, and monitor various development activities ranging from 
regional transportation infrastructure to residential, commercial, or industrial activities. A description of 
the most influential aspects of regional and local plans in relation to the study area is provided below. 

2035 Regional Transportation Plan 

The H-GAC’s 2035 RTP is a long-range plan that identifies mobility and access goals for the Houston-
Galveston region, provides strategies to meet these goals, and prioritizes actions to be implemented in 
2035. The RTP is a requirement of the Intermodal Surface Transportation Efficiency Act (ISTEA) of 
1991 and Transportation Efficiency Act for the 21st Century (TEA-21), and was developed to enhance 
mobility by providing an efficient, affordable, safe, and environmentally responsible transportation 
system for both people and goods. The RTP considers the transportation needs within the eight-county 
region of the CMSA which is also the Transportation Management Area (TMA) for the region.  This 
region, which includes Harris and Galveston Counties  encompasses more than 7,000 square miles and 
includes almost 5 million residents. The RTP, as prepared by the H-GAC, is designed to:  

 Reduce congestion and improve access to jobs, markets, and services;  

 Preserve and maintain the existing transportation infrastructure;  

 Improve transportation and safety; and 

 Be environmentally responsible.  

In accordance with the 2035 RTP, expected future revenue for transportation improvements will not keep 
pace with future demands. Congestion levels will grow by 10 percent over today’s levels even with the 
implementation of the 2035 RTP. However, if the RTP were not implemented, future congestion would 
more than double by year 2035. Due to limited growth in conventional funding, the use of toll roads as an 
additional funding source will play a strategic role in expanding the region’s roadway system. Similarly, 
as reported in the 2025 RTP, if new roads financed by user tolls were not included, congestion would 
grow by 26 percent.  

On August 24, 2007, the H-GAC adopted the 2035 RTP and 2008-2011 TIP. The USDOT, which 
includes the FHWA and the FTA, found the 2035 RTP and 2008-2011 TIP to conform to the SIP on 
November 9, 007. The widening of SH 146 from Red Bluff to FM 518 (CSJs: 0389-05-088, 0389-05-016, 
and 0389-06-095) and the proposed grade separation at Red Bluff (CSJ: 0389-05-106) is listed in the 
2035 RTP.  

With the predicted added congestion to the region, it would be increasingly difficult for businesses to 
function efficiently. The rate and distribution of population and employment growth within the project 
study area influences travel demand and thus the need for practicality of transportation improvements and 
alternative solutions. In the 2035 RTP, H-GAC predicts that because of the size of the projected increase 
in traffic, serious and severe levels of future congestion would not be relieved solely though current 
recommendations for increased public transportation and traffic management. The proposed project 
would provide necessary additional roadway capacity for the movement of goods and services in the 
region.  
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2008-2011 Transportation Improvement Program 

The 2008-2011 TIP is a cooperatively developed four-year program for transportation investments in 
public transit, highways, traffic management, and other transportation and air quality related activities. It 
is formulated for the H-GAC Traffic Management System (TMS), which is comprised of the eight-county 
TMA. The EPA has designated all eight counties as a “severe” nonattainment area for the pollutant ozone.  
Therefore, the transportation improvements contained in the 2008-2011 TIP must comply with air quality 
regulations for vehicle emissions that contribute to the formation of ground-level ozone.  

The 2008-2011 TIP identifies priority roadway and transit projects scheduled for implementation between 
September 1, 2007 and August 31, 2011. All roadway and transit projects funded under Title 23 and Title 
49 by the USDOT are required to be listed in the TIP. In addition, locally funded transportation 
improvements of regional significance are inventoried and included in the TIP for the conformity analysis 
requirements of the CAA Amendments of 1990. 

The widening of SH 146 from Red Bluff to FM 518 (CSJs: 0389-05-088, 0389-05-016, and 0389-06-095) 
and the proposed grade separation at Red Bluff (CSJ: 0389-05-106) is included in the 2008-2011 TIP. 

Seabrook Comprehensive Master Plan ~ 2025 

The city of Seabrook guides future growth and development based on their 1998 Comprehensive Master 
Plan as well as previous planning efforts dating back to 1968. This plan discusses goals and objectives as 
a way for the city to “enhance the quality of life in a safe environment employing Seabrook’s unique 
waterfront resources” (Seabrook 2004). The goals and objectives for the city focus on the following: 

 Maintain and expand land allocated for single-family owner occupied homes in order to provide a 
range of income and age groups; 

 Encourage growth of employment though use of areas presently zoned for commerce and industry 
as a way to balance residential, employment, and recreational activities; 

 Enhance special characteristics of the city such as conserving Seabrook’s shoreline, encouraging 
maritime activities, linking existing and future parks with schools, creating a pedestrian, bike and 
hike network; and 

 Improve and maintain regional and local transportation systems allowing for efficient movement of 
traffic serving the city and adjacent uses. 

The resulting land use map establishes several land use categories including three residential categories as 
well as mixed-use, commercial, and light industry categories. With respect to the SH 146 Corridor, land is 
zoned as ‘Commercial’ along the east side of SH 146 from the northern city limits to Delabrook Court 
and ‘Mixed-Use’ from Delabrook Court to the southern city limits. Also, land along the west side of     
SH 146 is zoned as a mix of ‘Commercial’, ‘Single-Family Housing’, ‘Medium Density Single-Family 
Housing’, and ‘Mixed-Use’. These designations and accompanying zoning are largely consistent with 
existing land use patterns in the study area.  

Kemah Comprehensive Plan ~ 2015 

Kemah is characterized as a “tourist attraction as well as a bedroom community for workers” who live in 
Kemah and commute to nearby cities such as Clear Lake and Houston (Kemah 1997). Kemah’s 
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development is centered on commercial aspects through leisure activities including boating and fishing. 
The city is experiencing slow but steady growth. To make Kemah a desirable place to live and work, 
goals have been established through the city’s comprehensive plan: 

 Adopt and implement the central business district and thoroughfare elements; 

 Adopt and implement the water, wastewater, drainage, and street elements; 

 Promote an aesthetically pleasing, durable, and safe living environment for present and future 
residents; and 

 Consider zoning as initial stepping stone for future land use planning. 

With high growth communities such as League City and Clear Lake located to the west of Kemah, the 
city is anticipating significant development of vacant and unused agricultural land. The city’s land use 
plan and associated maps indicate a considerable increase in commercial and residentially zoned land. 
With respect to the SH 146 Corridor, land is planned for commercial uses along the east side SH 146 
from the Clear Creek Channel to FM 2094 and along the east and west sides of SH 146 south of FM 518. 
In addition, public land use is planned for the west side of SH 146 north of FM 2094. An increase in 
residential and public land use is also indicated adjacent to or behind the commercial properties. 

 

Step 3. Inventory the Study Area’s Notable Features 

The third step in the indirect impacts assessment framework involves conducting an inventory of notable 
environmental and community features, and to identify specific environmental issues by which to assess 
the project.  

Commercial land use is scattered along the project corridor and is especially prevalent near the SH 146 
intersections with Repsdorph Road, NASA Road 1, FM 2094, and FM 518. These commercial uses 
include restaurants, banks, small retail centers, auto repair stores, and fueling stations. Tourism and 
recreational activities are highly visible in the cities of Seabrook and Kemah with the recent commercial 
development and sailboat/yacht facilities associated with Clear Lake and Galveston Bay. Public facilities 
within the study area also include several churches, parks, the Kemah Boardwalk, and Seabrook and 
Kemah’s city hall, police department, and fire station.  

Residential development has been keeping pace with the increased employment in the project area and 
along the east/west roadways connecting to SH 146 and the Galveston Bay communities, such as 
Shoreacres and Bacliff. Residential developments near the project corridor include Lake Pointe Forest, 
Lake Cove Estates, Harbor Cove Estates, and Harbor Homes. 

The shipping industry has made substantial investments to existing and new container port facilities for 
the Bayport Ship Channel Container/Cruise Terminal near La Porte (located north of the study area) and 
Shoal Point Terminal in Texas City (located south of the study area). 

The proposed project lies within two watersheds of the San Jacinto-Brazos Coastal Basin, which includes 
the Upper Galveston Bay and Clear Lake watersheds. Additionally, the 100-year floodplain associated 
with Clear Creek lies within the area traversed by the proposed project.  
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Step 4. Identify Impact-Causing Activities of Proposed Action and Alternatives 

The proposed project would add new lanes to the existing roadway by widening the existing facility from 
a four-lane divided roadway to a six- to 12-lane freeway with grade separations at major intersections, 
access roads at selected locations, and express lanes over Clear Creek. Impact-causing activities 
associated with the proposed project improvements are described in Table 37.  

Table 37: Impact-Causing Activities 

Type of Activity Project Specific Activity Relevant Details 

Modification of Regime 
Modification of Aquatic 

Habitat 

Approximately 18.02 acres of aquatic habitat (i.e. jurisdictional 
wetlands and waters of the U.S.) would be permanently and 
temporarily affected by construction of the project. 
Approximately 2.55 acres of non-jurisdictional aquatic 
resources would be affected.     

Modification of Regime 
Alteration of Ground Cover 
/ Landscaping and Erosion 

Control 

Approximately 34.28 acres of ground cover adjacent to the 
roadway and bridges would be affected. BMPs will be in place 
to control soil erosion. When construction is complete, ground 
cover will be reestablished, where practicable, with a similar 
species composition to what is currently present.  

Land Transformation and 
Construction 

Expanded Transportation 
Facility 

The project would require approximately 34.28 acres of 
additional ROW and would affect 58 businesses, two single-
family residences, one multi-family housing unit, two 
churches, and a municipal facility. Of these uses, 51 businesses 
and one residence would be displaced.  

Changes in Traffic 
Traffic Patterns on Project 
and Adjoining Facilities 

Expansion of the transportation facility is expected to affect 
traffic patterns throughout the area. At the present time, 
SH 146 carries all northbound and southbound through traffic 
on four lanes. The expanded roadway would improve mobility 
and improve cross-traffic turning movements.  

Access Alterations 

Changes in access, 
circulation patterns, and 

travel times to major 
attractors 

Expansion of the transportation facility would improve access 
and provide improved travel times to and from regional 
shopping districts, recreational facilities and employment 
centers, including the Kemah Boardwalk, the numerous 
marina’s and shipyards located along the SH 146 Corridor, and 
Galveston Island. Additionally, the expanded roadway would 
improve access and traffic patterns to the Shoal Point 
Container Terminal in Texas City as well as the Bayport Ship 
Channel Container/Cruise Terminal near La Porte. 

 

Step 5. Identify Potentially Substantial Indirect Effects for Analysis 

Step 5 evaluates project impact-causing actions in regards to the study area’s goals and notable features in 
order to explore potential cause-effect relationships and identify potentially substantial effects. The 
analysis focuses on the following:  

1. Encroachment-Alteration Effects - Alteration of the behavior and functioning of the affected 
environment caused by project encroachment (e.g., physical, chemical, biological);  

2. Induced Growth Effects - Project-influenced development impacts (i.e., the land use effect); and 

3. Effects Related to Induced Growth - Effects related to project-influenced development impacts, 
(i.e., effects of the change of land use on the human and natural environment).  
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For transportation projects, Category 1 includes project impacts such as fragmentation of habitat by a 

roadway or dispersal of pollutants onto adjacent lands. Indirect impacts from Categories 2 and 3 are 

typically encountered outside of the project ROW and may result from actions taken by other parties, 

such as private land developers not directly associated with this project.  Indirect impacts are therefore 

subject to some level of conjecture as to the extent of changes that might be expected in the project area 

and within the AOI with respect to the Build and No Build Alternatives. The CEQ regulations state that 

the EA must identify all the indirect impacts that are known and make a good faith effort to explain the 

effects that are not known but which are “reasonably foreseeable.” CEQ has issued guidance that further 

explains “reasonably foreseeable” as events that must be “probable.”  

 

Encroachment-Alteration Effects  

The alteration of the behavior and functioning of the affected environment caused by project 

encroachment can be characterized in two broad categories: ecological effects and socioeconomic effects.  

Ecological effects could be evidenced within the AOI as transportation corridors function as specialized 

habitats, conduits of movement, barriers or filters to movement, or sources of effects on surrounding 

habitats (NCHRP 466). Improvements within these corridors, including future development on vacant 

land or redevelopment associated with the proposed project, can have consequences to habitats removed 

in time and distance from the project. Behavioral or functional alterations caused by project encroachment 

can lead to indirect ecological effects including habitat fragmentation from physically altering the 

environment, hydrologic disruption, and degradation of habitat from an increase in pollutants. These 

indirect impacts can have important consequences on an ecosystem including reduced biological diversity 

and increased abundance of weedy species.  

Direct, socioeconomic effects within the AOI could result as project encroachment and can directly affect 

the surrounding area from the alternation of travel patterns and alter access to the 51 businesses and one 

single-family home that will be relocated.  These direct impacts could lead to indirect impacts on 

neighborhood cohesion, travel patterns, changes in the local economy, changes in access to specific 

services and recreation or public facilities, perceived quality of the natural environment, and aesthetic 

values. Changes in access may include driveway changes, addition of ramps, introduction of raised 

medians, and alterations of the Clear Creek Bridge which could result in changes in travel patterns 

throughout the area. 

Additional indirect socioeconomic effects would be attributable to travel patterns of visitors and locals. 

The proposed project would offer additional travel lanes and better pedestrian facilities than currently 

provided with the existing alignment. Also, the dedicated right- and left-turn bays at intersections would 

allow for safer turning movements in the area. The combination of improved traffic flow, additional travel 

lanes, better pedestrian facilities and potential new development could lead to an increase of vehicular and 

pedestrian traffic within the AOI. It is expected that this change would benefit the social and economic 

conditions in Seabrook, Kemah, League City, Webster and surrounding areas.  
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Induced Growth Effects 

The proposed project would improve access and reduce the time-cost of travel, enhancing the 
attractiveness of the surrounding area to developers and consumers. Although several commercial 
businesses would be displaced by the proposed project, as indicated by the Seabrook City Councilman 
Tom Diegelman, it is anticipated that new opportunities for businesses would occur as the area along     
SH 146 becomes more visible and accessible as a result of the proposed project improvements (Stanton 
2007). Development on vacant land or conversion of the built environment to more intensive uses is often 
a consequence of highway projects (NCHRP 466). Land use changes within the AOI may occur in the 
form of convenience stores, gas stations, retail strip centers, restaurants, office buildings, and residences, 
including apartments. Induced changes in land use, specifically residential development, could be 
enhanced due to improved access to nearby job markets. 

Taking into consideration current development patterns, future land use and the presence of constraining 
factors (i.e., floodway), the area of potential project-induced land development activity is concentrated 
along SH 146, at improved interchanges/intersections and along major feeder roadways to these 
interchanges/intersections.  This area accounts for approximately 42acres of the AOI, of which, 15 acres 
is attributable to waterways and existing streets leaving a balance of 27 acres available to direct project-
induced impacts.  

 Project-induced development and redevelopment is anticipated in the area generally located 
adjacent to SH 146 from Repsdorph Road to NASA Road 1 due to the displacement of 51 
businesses (including, at least, 53 commercial buildings) and one residence. It is anticipated that the 
redevelopment of the businesses and residence affected would occur in this same general area along 
with the addition of new commercial and residential development.  

 Other properties in the immediate vicinity of SH 146 are either inhabited by established businesses 
or residences that would not be displaced by the project and are unlikely to experience 
redevelopment or are properties that are leased from the Southern Pacific Railroad.  

 GIS analysis determined that of the approximate 26,726 acres within the AOI, approximately 5,840 
acres are undeveloped land. These undeveloped lands are comprised of approximately 1,493 acres 
(25 percent) of floodway, 1,896 acres (32.2 percent) of parkland, which includes 1,665 acres of the 
Armand Bayou Nature Center, and 2,451 acres (9.2 percent) of water resources.  All of these areas 
present constraints to current and future development or land use.  

This data provides a benchmark, but does not account for other future market factors favoring accelerated 
development or future revisions to the comprehensive plans of the neighboring communities. 

 

Effects Related to Induced Growth 

Lakes, Rivers, and Streams 

None of the induced property development or redevelopment associated with the proposed project is 
anticipated to result in filling or otherwise altering any water bodies located within the AOI. Any possible 
sedimentation from future developments or redevelopment would be subject to the TPDES storm water 
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management plan supervised by the cities of Seabrook and Kemah, which should serve to control and 
minimize sedimentation effects. The regulatory programs supervised by the USACE are also designed to 
protect and preserve these features. Based on the above reasons, no additional discussion of indirect 
impacts to lakes, rivers, and streams is necessary in Steps 6-7 below.  

Impacts to Waters of the U.S., Including Wetlands 

Under the Build and No Build Alternatives, some degradation to waters of the U.S, including wetlands 
could occur within the AOI.  Potential effects to waters of the U.S. from development include placement 
of fill and degradation of function through encroachment and increased runoff.  A total of 5,345 acres of 
wetlands, as defined by the National Wetland Inventory (NWI) maps, exist within the AOI.  Not all 
surface waters or wetlands identified would be considered jurisdictional by the USACE and subject to 
protection under Section 404 of the Clean Water Act.  Regardless of whether the forecasted development 
would be public or private, these activities are subject to Sections 404 and 401 of the Clean Water Act 
which regulates the fill or encroachment of these resources.  The proposed project improvements would 
not result in substantial encroachment effects and the potential for induced land use changes within the 
AOI is minimal. Accordingly, indirect impacts on waters of the U.S., including wetlands are not 
anticipated.  For these reasons, indirect impacts to jurisdictional waters and wetlands are not discussed in 
Steps 6-7. 

Vegetation and Wildlife Habitat and Threatened and Endangered Species 

The activities associated with urbanization (including agricultural, residential, and commercial uses) have 
permanently and irreversibly changed vegetation and wildlife habitat within the AOI. Consequently, only 
wildlife species that have been able to adapt to the effects of human encroachments have survived the 
area and species abundance and diversity has declined and would be expected to decline further as natural 
habitat is replaced by urban development.  

The AOI is comprised of approximately 16,216 acres of urbanized area,  3,389 acres of undeveloped land 
and 2,451 acres of water. As previously discussed  approximately 27 acres (0.10 percent) of the AOI 
could be potentially impacted by project-induced land use change. Estimated indirect impacts to 
vegetation and wildlife habitat are shown in Table 38. Approximately 2,168 acres (8.1 percent) of the 
AOI is forested and considered of high value for wildlife habitat; the remainder consists of grassland and 
urbanized area, both of which provide little value for wildlife habitat.  

Table 38: Summary of Estimated Indirect Impacts to Vegetation and Wildlife Habitat 

Resources Total Areas Affects (acres) 

Upland Forest 2,168 

Grassland 3,784 

Total 5,952 

 

The AOI does not contain appropriate habitat for state and/or federally listed threatened or endangered 
species. However, one listed species, brown pelican (Pelecanus occidentalis), was observed several times 
loafing within the project vicinity near Clear Lake. These sightings occurred along the shorelines, 
remnant support pilings, and open water of Clear Lake. The TPWD-NDD did not reveal any documented 
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occurrences of this species. Additionally, the TPWD-NDD revealed documented occurrences for the 
following species of concern: Gulf salt marsh snake (Nerodia clarkii), Texas diamondback terrapin 
(Malaclemys terrapin littoralis), and Houston daisy (Rayjacksonia aurea). None of these species were 
observed on-site during the site assessment. 

The proposed project potential induced development/redevelopment would not change the capacity of the 
environment to support species within the AOI.  In addition, it is expected that the cities of Seabrook and 
Kemah landscaping requirements for site development would mitigate the loss of grassland areas and may 
benefit wildlife with the addition of landscaping trees. As the proposed project improvements would not 
result in substantial encroachment (i.e., habitat fragmentation) to these natural resources, it is anticipated 
that an overall minor potential for induced land use change would result.  Substantial indirect impacts on 
vegetation, habitat, and threatened and endangered species are not anticipated nor discussed further in 
Steps 6-7 below. 

Topography, geology, and soils 

No indirect impacts would be expected to mineral resources. Soils would be exposed during construction 
activities associated with induced development/redevelopment and the potential for soil erosion to occur 
would exist. Due to the small area of induced development resulting from project improvements, indirect 
impacts to soils are anticipated to be minor. Furthermore, erosion and sedimentation control measures 
implemented in accordance with the TPDES program should serve to control any minimal soil erosion 
that might occur due to construction. No substantial indirect impacts to topography, geology, and soils 
would be expected. As such, further discussion in Steps 6-7 below is unnecessary.  

Land Use 

As described in Step 4, possible areas of induced development/redevelopment are limited by a number of 
land use constraints located within the AOI. Single-family residential land use comprises a majority of 
land use type.  Approximately 2,124 acres (8.0 percent) of the AOI is associated with the Lyndon B. 
Johnson Space Center and the University of Houston – Clear Lake campus.  Both facilities are located in 
the northwestern portion of the AOI and substantial impacts to land use in this area are unlikely.   

The Bayport Industrial Center (Center) is located in the northeastern portion of the AOI. Although a small 
area of the 8,500 acre center is located within the AOI for this project, a larger portion of Center lands are 
the Chapter 1 of this EA, Project Background Discussion, Planning Process Section).  Induced 
development would be more likely to occur to lands of the Center due to the addition of travel lanes, 
improved mobility and safety and reduced traffic congestion that will result from improvements 
associated with this project and Segment 4 improvements.   Improvements to the center will contribute 
employment opportunities further supporting an increase in residential and commercial land use changes.  
Due to the contiguous nature of Segment 4 and this project, and the suggested build-out that is occurring 
in the Segment 4 AOI, induced commercial, residential and industrial development of available, 
developable land within the AOI for this proposed project is likely.   

Development of the communities within the AOI is limited by a large amount of undevelopable land 
including 1,493 acres of floodway, 2,451 acres of water resources and 1,896 acres of parkland and nature 
preserve.   Together, developed and undevelopable land and water areas within the AOI total 24,556 acres 
(91.9 percent).  The City of Seabrook identified the industrial zoned land in the northern part of the city as 
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the most land available for development.  Surrounding communities including El Lago, Taylor Lake 
Village, Clear Lake Shores, Pasadena, League City and Kemah generally have areas of residential and 
commercial land available for development. 

A closer examination of land use capacity in the AOI is provided in Table 39.  

Table 39: Future Land Use Capacity within the AOI 

Description  Acres within AOI Percent of Total AOI  

Developed Land 16,216 60.7 

Undeveloped 
Land 

3,389 12.7 

Water 2,451 9.2 

Developable Land 4,670 17.4 

 
 

Over the time period from 2000 through 2007, communities within the AOI experienced steady growth 
with residential building permit activity.  League City averaged 1,357 permits per year followed by 
Pasadena and Seabrook averaging 381 and 126 permits per year respectively.  Clear Lake Shores, Kemah 
and Webster averaged 15 permits per year over the period and El Lago and Taylor Lake Village averaged 
1 permit per year.  Harris County averaged 25,670 permits per year and Galveston County averaged 2,695 
permits per year.  Harris County experienced a 31 percent increase in building permit activity while 
Galveston County experienced a 16 percent increase.  Although county totals include areas outside the 
AOI, this trend is repeated for both incorporated and unincorporated county areas and for the 
communities within the AOI (US Census 20005-2007).  Factors that influence such increases traditionally 
include employment, ease of mobility, overall economic conditions and lending criteria. 

Beyond 2007 an average 57 percent decline in residential building permit activity is evidenced for 
communities within the AOI and their associated counties (US Census 2005-2009).  Along with 
unemployment and overall economic conditions, additional factors that influence such decline include a 
decrease in mobility and increase in congestion along area roadways and at major intersections.  These 
factors contribute to the decline of overall development activity in an area or region.   

Projected growth within the SH 146 corridor suggests a significant increase in urban and suburban growth 
at the northern end of the corridor, Segment 4, in Harris County.  Increased growth at the 
Harris/Galveston County Line, Segment 3,  is projected suggesting that communities located within 
Segment 4, such as La Porte, are reaching build-out (SH 146 MIS, 2003).  This increase in growth at and 
near the middle of the SH 146 corridor will affect travel patterns and further contribute to a temporary 
decline in development activity. 

The proposed improvements associated with this project could increase land development activities at a 
moderate pace along the corridor.  Within the AOI, the most likely increase in land use types would be 
associated with residential and commercial development within Segments 4 and 3 and industrial 
development within Segment 2 to the south (SH 146 MIS, 2003).  It is anticipated that increases in 
development within the AOI would occur at a moderate pace following improvements to the overall 
economy. 
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The cities of Seabrook and Kemah acknowledge the likelihood that induced development/redevelopment 
would primarily occur at points of new/increased access and that existing development and the 
surrounding terrain of the floodway would serve as constraints to development. This additional 
development would have some impact on surrounding communities and natural resources (SH 146 MIS, 
2003).  The re-distribution in heavy traffic patterns is also anticipated from an overall shift in traffic load 
due to the proposed express lanes over Clear Creek. In addition to the cities of Seabrook and Kemah, the 
communities located with the AOI have a strong commitment to upholding, implementing, and enforcing 
the goals and objectives of their Comprehensive Plans. It is possible that the transportation improvements 
associated with the proposed project could influence the rate or pace of land development/conversion 
within the AOI; however, it is unlikely that the proposed project would induce changes in the pattern or 
amount of land use in a manner that would be inconsistent with local and regional land use documents.  

Based on the aforementioned conclusions, the indirect land use impacts assessment (see Step 4) found 
that the proposed project would not substantially alter future land use patterns within the AOI. This is 
evidenced in that none of the change indicators (changes in accessibility, changes in property value, 
expected growth, the relationship between land supply and demand, availability of non-transportation 
services, other market factors, and public policy) suggests a substantial change between the build and no 
build scenarios. The analysis found that the proposed project has, overall, somewhat moderate potential 
for land use change and, as such, is not discussed further in Steps 6-7 below. 

Socio-Economic Impacts 

The evaluation of indirect land use impacts determined that a minimal amount of land, (approximately 27 
acres of the AOI) immediately adjacent to the proposed or existing ROW could potentially be affected by 
project-induced development. As detailed in Step 4, the multitude of single-family residences within the 
AOI is unlikely to be influenced by induced land use change. It is anticipated that neighborhoods would 
remain cohesive units and that possible improvements to property values resulting from induced 
development/redevelopment could occur. However, changes to property value within the AOI would be 
primarily driven by market forces and local planning documents, as opposed to the proposed project. In 
addition, the increased accessibility to local transit services and emergency services resulting from the 
proposed project would benefit all populations equally. Any possible redevelopment or relocation of retail 
and commercial facilities servicing environmental justice communities and the general population could 
be off-set by future planning efforts determined by the cities of Seabrook and Kemah along with 
favorable economic conditions.  Due to these factors, the proposed project is not anticipated to result in 
encroachment (alteration effects to nearby lands), and the overall minor potential for induced land use 
change would not result in an effect that is appreciably more severe, or greater in magnitude, than the 
effect to non-minority or non-low-income populations. Additionally, no disproportionately high or 
adverse effects on minority or low-income populations are anticipated. Further discussion in Steps 6-7 
below is not warranted.  

Historic and Section 4(f) Resources 

Historic Structures – As stated in Step 4, historic structures were identified as being unlikely sites for 
future development/redevelopment activities; thus, potential indirect impacts to historic resources are 
limited to proximity impacts (e.g., increases in noise levels) driven by changes in land use. The proposed 
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project has an overall minor potential to change the pattern, type, or amount of land use and project-
induced development/redevelopment is only anticipated to affect approximately 27 total acres (or 0.10 
percent) of the AOI. No sites within the proposed project’s APE were identified as being potentially 
eligible for inclusion in the National Register and therefore, no historic structures are located close 
enough to the potential areas of project-induced land use change such that proximity impacts would be 
anticipated. Further, any development which would take place within the AOI would comply with 
guidelines set forth by the cities of Seabrook and Kemah. For the above reasons, indirect impacts to 
historic resources are not anticipated and further discussion is not warranted in Steps 6-7 below.  

Section 4(f) Property – As parklands were also identified as being unlikely sites for future 
development/redevelopment activities, potential indirect impacts to parklands would be limited to 
proximity impacts (i.e., constructive use) driven by changes in land use. A constructive use occurs when a 
project’s proximity impacts are so severe that the protected activities, features, or attributes that qualify 
the property for protection under Section 4(f) are substantially impaired (23 CFR §774.15). The proposed 
project, determined to have an overall minor potential for land use change, would result in minimal 
alterations to land use, impacting approximately 27 acres. There are approximately 11 parks associated 
with the AOI. Collectively, these parks total approximately 1,896 acres. However, no Section 4(f) 
properties are located within close proximity of the potential sites of project-induced land use change 
within the AOI. Any development which would take place within the AOI would comply with guidelines 
set forth by the cities of Seabrook and Kemah. Given the reasons discussed above, indirect impacts to 
Section 4(f) resources are not expected to occur and are not further addressed in Steps 6-7 below.  

Air Quality  

The AOI is part of the EPA designated eight-county “severe” nonattainment area for the 8-hour standard 
for the pollutant ozone. The AOI is currently in attainment for all other NAAQS pollutants, including CO. 
No change in attainment status is anticipated within the AOI as the result of expected project-induced 
development/redevelopment of property. As determined in the indirect land use impacts assessment (see 
Step 4), induced changes in land use are expected to primarily include development/redevelopment of 
areas adjacent to the SH 146 mainline as a result of roadway widening and ROW acquisition.  
Approximately 27 acres of the AOI is anticipated to be impacted. This amount is not expected to provide 
enough change, if any, on its own to alter the nonattainment status of ozone or the attainment status of all 
other NAAQS criteria pollutants, including CO.  In order for the region to achieve ozone attainment, a 
variety of point, non-point, and mobile source emission reduction strategies must be implemented for the 
entire Houston-Galveston-Brazoria (HGB) area as outlined in the SIP.  Indirect air quality impacts from 
MSATs are unquantifiable due to existing limitations to determine pollutant emissions, dispersion, and 
effects to human health.  Emissions would likely be lower than present levels in future years as a result of 
the EPA’s national control regulations (i.e., new light-duty and heavy duty on road fuel and vehicle rules, 
the use of low sulfur diesel fuel).  Even with an increase in VMT and possible temporary emission 
increases related to construction activities, the EPA’s vehicle and fuel regulations, coupled with fleet 
turnover, will over time cause substantial reductions of on road emissions, including CO, MSATs, and the 
ozone precursors VOC and NOx.  The proposed project is not anticipated to result in indirect air quality 
impacts and further discussion in Steps 6-7 below is not necessary.  
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Noise Impacts 

Direct noise impacts from the proposed project and mitigation are discussed in the Traffic Noise section 
of this EA.  The direct noise impacts take into account predicted future traffic on the SH 146 mainline, 
proposed ramps, express lanes, and proposed frontage roads.  Urban noise levels within the AOI may 
increase in the future due to increased human activity resulting from induced development.  However, 
substantial increases in noise are not anticipated as a result of the proposed project.  The proposed 
improvements have a slightly moderate potential for land use change and only 0.10 percent of the AOI is 
expected to undergo project-induced development/redevelopment. It is more likely that noise producing 
human activity and traffic would result from other proposed public and private development projects 
constructed in response to aging land uses, community change, and other market factors. For these 
reasons, the proposed project would not cause indirect noise impacts and is not discussed in Steps 6-7 
below. 

Utilities and City Services 

Indirect impacts in general and from induced development may result in increased demand on utilities and 
city services.  However, as the area affected by induced development would be small, no substantial 
demand on utilities and city services are expected. As no substantial indirect impact to utilities and city 
services is expected, further discussion in Steps 6-7 below is not warranted.  

 

Steps 6-8. Analyze Indirect Effects, Evaluate Results, and Assess Consequences and Consider/Develop 
Mitigation (When Appropriate) 

The purpose of Steps 6-8 is to achieve the following objectives: 

 To assess the significance of the impacts identified in Step 5 by determining magnitude, probability 
of occurrence, timing and duration, and the degree to which the impact can be controlled or 
mitigated (Step 6 NCHRP 466, page 71). 

 To reconsider key assumptions used in the indirect impacts analysis and evaluate the extent to 
which uncertainty associated with these assumptions may affect the results of the analysis. As 
indicated in NCHRP Report 466 (page 92), “[t]here is inherent uncertainty in estimating indirect 
effects.”  With this challenge in mind, Step 7 explores how sensitive the process of identifying 
indirect impacts is to the assumptions that served as a guide to defining the cause-effect 
relationships associated with potential project-induced land use changes.  

 To assess the consequences of the analyzed indirect impacts and develop strategies to address 
unacceptable indirect impacts (Step 8 NCHRP 466, page 94). Step 8 compares indirect impacts to 
the relevant goals and notable features, develops a mitigation strategy to address any unacceptable 
indirect impact, and determines why, if necessary, mitigation is not practicable. 

As was established by Step 5, no substantial project-induced indirect impacts are anticipated to the 
environmental resources or issues assessed for indirect impacts. Although the proposed project crosses 
Clear Creek and would displace several commercial businesses, the encroachment-alteration effects 
would not affect the existing function of the creek or substantially impair the character of the Seabrook 
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and Kemah communities.  Several commercial businesses would be displaced by the proposed project, 
and, as indicated by the Seabrook City Councilman Tom Diegelman, it is anticipated that new 
opportunities for businesses would occur as the area along SH 146 becomes more visible and accessible 
as a result of the proposed project improvements (Stanton 2007).  Overall, the basic assumption guiding 
the indirect impacts analysis indicated that future land use development within the AOI would occur in 
accordance with Seabrook’s Comprehensive Master Plan and Kemah’s Comprehensive Plan and the 
development objectives of other communities within the AOI.  These planned activities involve the 
sustainability of residential neighborhoods and highlight anticipated growth within the communities, and 
anticipate an overall shift in traffic load due to the proposed express lanes over Clear Creek. Development 
within Seabrook and Kemah is limited by undevelopable land, including floodways and water resources. 
Undevelopable land also constrains the AOI, of which 1,493 acres are located within the floodway. 
Approximately 27 total acres of the AOI are anticipated to be influenced by project-induced land use 
change.  Efforts to enhance beneficial aspects and minimize adverse effects of development are subject to 
municipal land use plans/policies and development controls. This includes adherence to various rules and 
regulations associated with comprehensive land use planning, zoning, subdivision regulations, site plan 
approval, and building permitting.  In light of these factors, and taking into consideration the inherent 
uncertainty in estimating indirect impacts, the influence of the proposed improvements along SH 146 as 
an economic engine for induced land use changes would appear to be minimal or  slightly moderate, as 
established in Step 4 of this indirect impacts analysis.  

Land development activities would generally be private ventures that would be regulated by Seabrook and 
Kemah’s land development ordinances. The local government regulation of land development addresses 
environmental and social impacts by requiring mitigation as part of site design and construction. 
Ultimately, since the proposed project would not cause substantial indirect impacts, the requirement for 
mitigation of environmental impacts would be limited to mitigating only the direct impacts associated 
with this proposed project. Therefore, mitigation for indirect impacts would not be required. 

 

CHAPTER 5. CUMULATIVE IMPACTS 

Introduction and Methodology 

CEQ regulations (40 CFR §1508.7) define cumulative impacts (i.e., effects) as “the impact on the 
environment which results from the incremental impact of the action when added to other past, present, 
and reasonably foreseeable future actions.” As this regulation suggests, the purpose of this cumulative 
impacts analysis is to view the direct and indirect impacts of the proposed project within the larger 
context of past, present, and future activities that are independent of the proposed project, but which are 
likely to affect the same resources in the future. This approach allows the decision maker to evaluate the 
incremental effects of the proposed project in light of the overall health and abundance of selected 
resources. In essence, a cumulative impacts analysis creates a model of the predicted condition of each 
resource that is independent of the proposed project, and then analyzes the expected direct and indirect 
impacts of the project within that context to determine if there is a cumulative effect. The evaluation 
process for each resource considered may be expressed in shorthand form as follows: 
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BASELINE CONDITION + FUTURE EFFECTS + PROJECT IMPACTS = CUMULATIVE EFFECTS 
(historical and current)          (expected projects)       (direct and indirect)         
 

The evaluation of cumulative effects discussed in this report follows the eight steps in TxDOT’s Revised 
Guidance on Preparing Indirect and Cumulative Impacts Analysis (June 2009). Each of the eight steps 
from TxDOT’s Guidance is identified in the evaluation that follows, but the steps have been grouped to 
allow most aspects of the analysis to be consolidated by each resource studied. The methodology used to 
prepare this evaluation is also in accordance with guidance from CEQ’s Considering Cumulative Effects 
Under the National Environmental Policy Act (1997). The following eight steps of TxDOT’s Guidance 
serve as guidelines for identifying and assessing cumulative impacts (Table 40).  

Table 40: Guidelines for Identifying and Assessing Cumulative Impacts 

Step Guidelines 

1 Identify the Resources to Consider in the Analysis 

2 Define the Study Area for Each Resource 

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

4 Identify Direct and Indirect Impacts of the Project that Might Contribute to a Cumulative Impact 

5 Identify Other Reasonably Foreseeable Future Effects 

6 Identify and Assess Cumulative Impacts  

7 Report the Results 

8 Assess the Need for Mitigation 

Source: TxDOT 2009.  
 

Step 1. Identify the Resources to Consider in the Analysis 

The initial step of the cumulative impacts analysis uses information from the evaluation of direct and 
indirect impacts in the selection of environmental resources that should be evaluated for cumulative 
impacts. TxDOT’s Guidance states: “If a project would not cause direct or indirect impacts on a resource, 
it would not contribute to a cumulative impact on the resource. The cumulative impacts analysis should 
focus only on: (1) those resources significantly impacted by the project; and (2) resources currently in 
poor or declining health or at risk even if project impacts are relatively small (less than significant).”  
Similarly, the CEQ Guidance recommends narrowing the focus of the cumulative impacts analysis to 
important issues of national, regional, or local significance so as to “‘count what counts’, not produce 
superficial analysis of a long list of issues that have little relevance to the impacts of the proposed action 
or the eventual decisions.”  Thus, the cumulative impacts analysis should focus only on those resources 
that are substantially affected by the proposed project by direct and/or indirect impacts. Whether a 
resource is substantially affected is a function of the existing abundance and condition of the resource, 
and would include resources that are currently in poor or declining health, or are at risk even if the 
proposed project’s effects are not major.  

Applying the foregoing criteria, the resources or environmental issues related to the proposed project with 
the potential for cumulative impacts are listed in Table 41. As recommended by the CEQ Guidance, 
specific indicators of each resource’s condition have been identified and are shown in this table. The use 
of indicators of a resource’s health, abundance, and/or integrity is helpful in formulating quantitative or 
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qualitative metrics for characterizing overall effects to resources. These indicators are also key aspects of 
each resource that have already been evaluated in terms of the project’s direct and indirect impacts, and 
facilitate greater consistency and objectivity in the analysis of cumulative impacts. 

Table 41: Resources and Indicators for the Cumulative Impacts Analysis 

Resource Category 
Indicators of Resource Condition and 

Potential Impacts 
Resource Study Area (RSA) 

Biological Resources 
Wildlife Habitat:  the amount and quality 

of impacts to high quality habitat and 
maintained grassland habitat 

Adjacent watershed areas (Upper Galveston Bay 
and Clear Lake) 

Water Resources 
Water Quality:  expected change in water 

quality in nearby water bodies 
Adjacent watershed areas (Upper Galveston Bay 

and Clear Lake) 
Waters of the U.S., 
including Wetlands 

Associated Wetlands: Upper Galveston 
Bay, Jarbou Bayou, Clear Creek, and 

intermittent tributaries  

Adjacent watershed areas (Upper Galveston Bay 
and Clear Lake) 

Land Use 
Land Use Change:  differences between 
existing and future land use in the RSA 

Area of Influence 

Air Quality 
8-Hour Ozone Standard:  ability of the 
region to meet this air quality standard 

Eight-county nonattainment area  

 

Step 2. Define the Study Area for Each Resource 

The second step of this analysis seeks to evaluate the direct and indirect impacts of the proposed project 
as far away from the study area as the impacts are expected to be felt based on each of the resources and 
issues studied. Because the various resources/issues vary widely, the appropriate geographical “context” 
for evaluating cumulative impacts depends upon a myriad of factors. The setting of spatial limits was 
established using TxDOT/CEQ criteria, and considered factors such as each resource’s physical 
characteristics, biological relationships, and affected institutional jurisdictions.    

 

Geographic Resource Study Area (RSA) 

RSA for Biological Resources and Water Resources 

The resource study area (RSA) evaluated for biological and water resources is the Upper Galveston Bay 
and Clear Lake watersheds upstream and downstream of the proposed project (see Exhibit 11). It was 
determined that this RSA would provide a suitable frame of reference for examining the availability of 
biological and water resources in the surrounding area, and for serving as a baseline for assessing 
cumulative impacts. The entire study area drains into Segment 2421 of the Upper Galveston Bay and 
Segment 2425B of the Jarbo Bayou. A watershed represents a bounded hydrologic system wherein 
natural resources are interconnected and integrated through a common water course. This water-centered 
integration of resources is linked directly to the indicators of water resources noted above, as well as the 
biological resources. Moreover, as a practical matter, while little detailed information is available on 
wildlife populations in the RSA, inferences may be drawn from a study of habitat that is known to support 
a diversity of animal species; key wildlife habitat, in turn, is often proximate to water sources that 
characterize local watersheds.  
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RSA for Land Use 

The cumulative impacts of the proposed project to current and future land use within the cities of 

Seabrook and Kemah were evaluated with reference to the existing city boundaries. Although land use is 

not a resource in the traditional sense, it is considered an important characteristic of an urbanizing 

landscape that is unavoidably affected when transportation and other projects remove land from existing 

uses. As the overall management of land use is within the province of local municipalities, the city limits 

of Seabrook and Kemah were considered an appropriate RSA for evaluating cumulative impacts of the 

proposed project on land use, and the potential difference between existing and future land use was 

selected as the indicator of resource condition (Exhibit 12). 

RSA for Air Quality 

The RSA for evaluating air quality associated with the NAAQS and transportation conformity is located 

within the EPA designated eight-county “severe” nonattainment area for the 8-hour ozone standard, 

which includes Brazoria, Chambers, Fort Bend, Galveston, Harris, Liberty, Montgomery, and Waller 

Counties (Exhibit 13). This large area represents the management unit for mobile source pollutants as 

regulated by federal, state, and local government agencies. The NAAQS criteria pollutants include ozone, 

carbon monoxide, particulate matter, nitrogen dioxide, sulfur dioxide, and lead. Unlike the other resources 

evaluated, air quality effects from mobile sources are evaluated and managed on a regional basis 

primarily through the H-GAC, in coordination with the EPA, TCEQ, TxDOT, and FHWA. 

 

Temporal Boundaries for All Resources 

In addition the geographic limits defined for each of the RSAs considered in this analysis, a time frame is 

needed for the discussion of each resource’s condition. In terms of considering relevant past events, the 

focus was on events that have occurred since late 1920s, when the original roadway was purchased from 

Galveston County and the mid 1930s, when the original roadway was purchased from Harris County. 

This approximates the beginning of the urbanization that has occurred within the area. While settlement 

of the area prior to the 1920s and 1930s produced changes in land use as acreages were modified for 

agricultural use, urbanization and its effects on the agricultural landscape provide a more relevant 

historical context for evaluating cumulative impacts. Specific historical information was not always 

available for each resource; therefore, unless otherwise noted, the temporal boundary for data sources, 

providing key patterns that date back to 1980, were accessible for this report.  

The proposed project’s design year (2035) was used as the future temporal limit for considering the state 

of each of the resources analyzed. The use of this future reference point was considered to capture the 

primary effects that would be realized by the proposed project as well as the expected implementation of 

local land use plans. The time frame of 1920-1980 to 2035 was used in considering cumulative impacts 

for the resources noted in Table 39, as the modern urbanization process is considered a principal 

influence for effecting change in the resource’s condition. 
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Step 3. Describe the Current Status/Viability and Historical Context for Each Resource 

For the resource categories of special interest identified earlier, each resource’s abundance and quality at 
the present time was evaluated considering the effects of historical activities, the resource’s response to 
change, and the continuing stresses imposed on the resource and its capacity to withstand these stresses. 
Collectively, these factors capture the influences that have shaped and are shaping the amount and quality 
of each resource and which would continue to shape each resource into the future.  

A summary of existing conditions is included in Table 41, which serves as a point of reference for effects 
from the proposed project and from other future projects within each resource’s RSA. The information in 
Table 41 was developed from available information from the following sources: demographic and land 
use information, and the interpretation of detailed color aerial photographs (i.e., wildlife habitat and 
impervious surfaces). Information on the various resources studied was digitized and evaluated by 
integrating spatial data through the use of GIS software and maps. The discussion of each resource/issue, 
located in Steps 7 and 8, describes the historical and current condition of the resource/issue in greater 
detail and is followed by a discussion of cumulative impacts and mitigation for each resource/issue within 
the context of its RSA.  

 

Biological Resources 

The Upper Galveston Bay and Clear Lake watershed RSA is located within the Gulf Coast Prairies and 
Marshes natural region of Texas, an ecosystem initially dominated by a diversity of coastal prairies 
interspersed by upland forests as well as a tapestry of shallow bays, estuaries, salt marshes, dunes, and 
tidal flats. Over the course of a century (i.e., late 1800s to late 1900s), the majority of the native 
environment was dramatically altered by the conversion of native grasslands and many forested areas to 
croplands and subsequently, some of the croplands have been converted to grazing land or have been left 
fallow. In recent decades, urban expansion has converted many agricultural lands and much of the 
surviving native areas to residential, commercial, and other urban uses, resulting in a loss of natural 
habitat and habitat fragmentation.  

Although urbanized areas within the watershed contain vegetation associated with landscaping and some 
fencerows, these areas are not included in this discussion because they do not represent preferred habitat 
for many wildlife species.  Consequently, only wildlife species that have been able to adapt to the effects 
of these human encroachments have survived in the area, and species abundance and diversity has 
declined and would be expected to decline further as natural habitat is replaced by urban development. 
The current health of biological resources within the RSA is considered in decline. 

Vegetation: Changes in land use and related effects on vegetative communities would occur with project 
construction; however, the impacts of the indirect effects would be greatly accelerated under the Build 
Alternative and Elevated Intersection Option as growth and development occurs. New induced 
development and roadway construction could result in the clearing of prairies and grassland, as well as 
the fragmentation of habitat. Planned development projects within the project area would convert an 
estimated five acres of managed pastureland to church property. The No Build and Build Alternatives  
would indirectly effect undeveloped land (which accounts for approximately 60 percent of the existing 
land use), or potential wildlife habitat. 
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Water Resources 

Changes in land use and related effects on wetlands and waters of the U.S. would occur with project 
construction.  New induced development and corresponding excavation could cause increases in 
stormwater flow and could encroach upon and affect aquatic resources by changing vegetation, wildlife 
habitat or hydrology and could impact the size, functions, or value of the resources.  With construction of 
the Build Alternative, these impacts would be greatly accelerated as growth and development occurs.  

Waters of the U.S., Including Wetlands 

Waters of the U.S., including wetlands are resources that serve a variety of functions including sediment 
filtering, upland and aquatic wildlife habitat, and reduction of flood water velocity.  Local waterways 
have been affected both directly by urban and rural land development within flood conveyance areas, and 
indirectly by increased storm water runoff from impervious surfaces as well as past agricultural and 
drainage activities.  Land clearing, soil compaction, riparian corridor encroachment, and modifications to 
the surface water drainage network have all accompanied urbanization in the HGB area, and, to a lesser 
degree, the Upper Galveston Bay and Clear Lake watersheds. In the Upper Galveston Bay and Clear Lake 
watersheds, the conversion of prairies and some forested areas to urban uses has resulted in the 
impoundment, excavation, and filling of some of the area’s natural streams and wetlands. 

According to the Texas Environmental Almanac (1995), coastal wetlands account for 20 percent of the 
total wetland acreage in Texas, mainly along the Gulf Coast. In 1956, the USFWS estimated that Texas 
had 937,400 acres of coastal wetlands. By 1980, the TPWD estimated there were 611,760 acres, a 35 
percent decrease in less than 25 years. The loss in coastal wetlands is due primarily from saltwater 
intrusion caused by canals, land subsidence (sinking), and drainage ditches. The current health of waters 
of the U.S. within the RSA is considered “in decline”. 

Water Quality 

Agricultural activities and urbanization in the watershed area have likely contributed to degradation of 
water quality from prehistoric Gulf Coast Prairie and Marsh conditions by contributing pollutants such as 
sediment from disturbed areas, herbicides/pesticides from agricultural fields and lawns, and 
petrochemicals from parking lots and streets. Urban development threatens water quality during the 
construction phase by increasing the amount of disturbed soil and thereby, contributing to windblown and 
water borne addition of soil to water bodies. After development, the increases in impervious surfaces that 
occur may be expected to affect water quality by increasing runoff, and by conveying residual debris and 
chemicals from road surfaces and other areas of human activity. Such potential degradation of water 
quality further affects the aquatic and upland wildlife that depend on surface waters, as well as human use 
and enjoyment of aquatic resources. 

Storm water and other runoff from the proposed project watershed RSA flows into the Upper Galveston 
Bay and Jarbo Bayou, which have designated uses for contact recreation, public water supply, and aquatic 
life.  However, the Upper Galveston Bay (Segment 2421) has also been designated as threatened or 
impaired for elevated bacteria levels (oyster waters) and for dioxin and PCBs found in edible tissue in the 
2008 CWA Section 303(d) list.  Jarbo Bayou (Segment 2425B) has also been designated as threatened or 
impaired for elevated bacteria levels in the 2008 CWA Section 303(d) list.  The suite of designated water 
uses and current status as threatened or impaired increases the importance of maintaining water quality 
within the watersheds, particularly within the floodplains.  
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Commercial, industrial, residential, and municipal discharges, along with storm water runoff from 
construction locations, developed areas, lawns, agricultural fields, and impervious surfaces such as roads 
and parking lots are the primary contributors to impairment of area water quality.  The continued 
urbanization of the watersheds in light of the uses for water in the Upper Galveston Bay and Jarbo Bayou 
may heighten the need to mitigate adverse effects on water quality.  

 

Land Use 

The land use RSA was once a coastal prairie on the Gulf Coast but with growth in industry and 
population along Clear Lake, Galveston Bay, and other estuaries, development changed the rural aspect of 
the area.  Smaller towns, including Kemah and Seabrook, sprang up and the area began to suburbanize.  

In the late 1890s Kemah, originally called Evergreen, was established and was officially renamed Kemah 
in 1907. By 1914, the population of Kemah was recorded as 200.  Historically, Kemah’s development has 
been associated with the Texas and New Orleans Railroad (today known at the Southern Pacific 
Railroad), summer homes belonging to residents of Galveston and Houston, commercial fishing, and by 
1965, the oil and ship-building industries.  By 2000, the population had increased to 2,330.  In recent 
years, Kemah has been influenced by the construction of the Kemah Boardwalk and its strategic location 
on Clear Creek and Galveston Bay providing Houstonians a destination for boating, fishing, dining, and 
shopping.  Today, Kemah encompasses a total land area of over 1.8 square miles with an estimated 357 
developable acres remaining within the limits of the city.  

Around 1900 Seabrook was established attracting fisherman, mechanists, and residents.  The population 
of Seabrook rose from 200 to 560 before the Great Depression, but fell to 200 in 1936, and remained at 
400 from 1940 until 1947.  During this time, the Albert and Ernest Fay shipyard opened which increased 
jobs and Seabrook’s population.  By 1961, Seabrook became incorporated.  Reconstruction of the Clear 
Creek Bridge as a fixed-span bridge linking Seabrook and Kemah was completed in 1986, which highly 
increased the population of Seabrook and by 2000, the population had increased to 9,443.  In recent years, 
Seabrook has been influenced by the surrounding chemical and petrochemical plants, NASA, available 
water attractions and fish markets, and the area’s large boating community. Today, Seabrook 
encompasses a total land area of over 21.5 square miles with an estimated 1,082 developable acres 
remaining within the limits of the city. 

 

Air Quality 

The amount of pollution emitted into the local atmosphere has been the net effect of population growth. 
The HGB area has seen significant population growth in recent decades and the trend is for that growth to 
continue.  With growth comes increased development, an increase in vehicles, and an increase in the daily 
VMT on the area’s transportation systems.  Traffic congestion on the transportation system has become 
one of the greatest challenges facing the HGB area, and is a primary contributor to regional air quality. 
Throughout recent decades, multiple regional and local initiatives have been planned and implemented in 
an effort to reduce emission of pollutants into the air.  Several of these initiatives specific to the area’s 
transportation system included increased capacity highways and roadways (through construction of 
additional travel lanes and bottleneck improvements), construction of high-occupancy vehicle lanes, and 
the promoting of alternative transportation (e.g., hike and bike trails, bus, and light rail).  
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The EPA establishes limits on atmospheric pollutant concentrations through enactment of the NAAQS for 
six principal (“criteria”) pollutants.  The HGB area is currently classified as a “severe” 8-hour ozone 
nonattainment area with respect to the NAAQS.  This region (including Harris and Galveston Counties) is 
currently in “attainment” for all criteria pollutants, with the exception of ozone.  Even though the number 
of daily exceedances of the federal standards for ozone has decreased within the past decade, the HGB 
region remains in nonattainment for ozone.  Although there have been year-to-year fluctuations, the ozone 
trend continues to show improvement.  The trend of improving air quality in the HGB region is 
attributable in part to the effective integration of highway and alternative modes of transportation, cleaner 
fuels, improved emission control technologies, and H-GAC’s regional clean air initiatives.  

 

Step 4. Identify Direct and Indirect Impacts of the Project that Might Contribute to a Cumulative Impact 

The results of the study of direct and indirect impacts are summarized in Table 43 where they may be 
viewed alongside the expected impacts from reasonably foreseeable future projects (Step 5) for the 
resources that were selected for this cumulative impacts analysis.  

 

Step 5. Identify Other Reasonably Foreseeable Future Effects 

CEQ regulations indicate that cumulative impacts analyses must add an assessment of “reasonably 
foreseeable future actions” affecting the resources studied (40 CFR §1508.7).  This portion of the 
cumulative impacts analysis sought out other transportation projects and planned or platted public/private 
developments within the vicinity of the proposed project. These actions are summarized in Table 42. 

Table 42: List of Actions by Federal, State, and Local Agencies/Other Interests 

Action Type of Action Estimated Effect 

Harris County  

SH 146 from Fairmont 
Parkway to Red Bluff 

Widen to 6 lanes with 2 3-lane access roads 6 acres 

SH 146 from FM 518 to SH 3 Widen to 6 lanes with 2 3-lane access roads 53 acres 

NASA Road 1 from IH 45 to 
SH 146 

Widen to 6 and 8 lanes 25 acres 

Red Bluff from Center Street to   
SH 146 

Widen and construct to 6 lane concrete curb & gutter with SS & 
Taylor Lake Bridge 

10 acres 

BS 146D from Fairmont 
Parkway to SH 146 

Widen to 4-lane divided 0.22 acre 

Galveston County 

FM 518 from SH 146 to FM 
270 

Widen from 2 to 6 lanes with bridge Existing ROW 

Other Actions 

Bayport Container and Cruise 
Terminal 

Project underway. The Port of Houston Authority is constructing 
a container and cruise ship terminal and infrastructure associated 
with the port, including a new rail line from the Strang Railyard 
to the Bayport Terminal. The rail line would parallel the existing 
railroad and cross under SH 146 north of Red Bluff. This 
intermodal facility is anticipated to generate increasing amounts 
of traffic over time as the facility is constructed in phases.  

1,043 acres 
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Table 42, Cont.: List of Actions by Federal, State, and Local Agencies/Other Interests 

Action Type of Action Estimated Effect 

Shoal Point Container 
Terminal (Texas City) 

Project underway. The Texas City International Terminal (TCIT) 
in agreement with Texas City will construct a container terminal 
on Shoal Point, adjacent to the Texas City Channel and 
Galveston Bay. The site of the container terminal is a dredged 
material disposal area for the Texas City Channel and the Port of 
Texas City. Features will include a 400-acre, 6-berth terminal, a 
new turning basin, a landside access corridor, and the deepening 
of the existing Texas City Channel from 40 to 45 feet. 

600 acres 

Total Reasonably Foreseeable Actions 1,737 acres 

Source: TxDOT - 2008-2011 TIP, 2008; H-GAC - 2035 RTP, 2009. 

 

Potential effects from the reasonably foreseeable actions were also qualitatively assessed based on 
available information. Overall, it was found that effects from the actions could include the following:  

 The conversion of vacant and unused agricultural land for residential, commercial, institutional, 
industrial, and/ or recreational use; 

 Potential temporary and permanent degradation or loss of water resources from surface runoff; 

 A change in the economic and social environment due to increased employment and housing 
opportunities; 

 An increase in usage of park and recreational activities related to development; and 

 Potential degradation of habitats for listed species and wildlife populations from construction and 
ongoing operation. 

The results of reviewing reasonably foreseeable future actions for potential effects within the respective 
RSAs are further summarized in Table 43.  Note that the anticipated direct and indirect impacts from the 
proposed project and the anticipated impacts from reasonably foreseeable future actions shown in the 
table reflect “potential” impacts; that is, the analysis to this point does not consider the mitigation 
measures that would be required as part of federal, state, and local regulatory programs.  These programs 
are discussed further in Steps 7 and 8 of the cumulative impacts analysis.  

 

Step 6. Identify and Assess Cumulative Impacts 

The information contained in Table 43 represents the starting point for assessing the potential cumulative 
impacts to the condition and trend of each resource/issue (Step 6).  This analysis considers the available 
information on direct/indirect impacts of the proposed project in addition to impacts of expected future 
actions in drawing conclusions as to whether there would be cumulative impacts, as well as whether the 
proposed project would contribute substantially to any cumulative impacts.  Table 43 summarizes the 
information gathered in Step 1 through Step 5 and represents the potential cumulative impacts to each 
resource (Step 6), which are further discussed in the next section. 
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Table 43: Summary of Existing Resource Conditions and Potential Impacts 

Indicator of 
Resource 
Condition 
(Step 1) 

Resource 
Study 
Area 

(Step 2) 

Summary of Existing Resource Condition and Potential Impacts (Analysis Step #)  

Existing Condition 
(Step 3) 

Direct Effects 
(Step 4) 1 

Indirect Effects 
(Step 4) 1 

Impacts from Other 
Foreseeable Projects 

(Step 5) 1 

Potential Cumulative Impacts 
Step 4+Step 5 

(Step 6) 1 

Biological 
Resources  
 
Wildlife 
Habitat 

Adjacent 
Watershed 
Areas 

Area consists of 
prairie grasses 
interspersed with 
upland forests 

Loss of 0.07 acres of 
upland forest 

Approximately 2,168 acres of 
upland forest are located within 
the AOI of which 
approximately 1,200 aces are 
associated with parks, nature 
preserves or areas with other 
environmental constraints is 
unlikely to be developed 
leaving approximately 968 
acres of forested area available 
for potential development (not 
considering all environmental 
or other constraints)  

Estimated loss of 174 
acres of upland forest 
 
 

Potential loss of approximately 
174 acres of upland forest 
 

Continued growth and 
development associated with 
urbanization as well as new 
transportation facilities would 
bring a corresponding effect 
and possibly increased effect to 
upland forested areas 

Water 
Resources  
 
Waters of 
the U.S., 
including 
Wetlands 

Adjacent 
Watershed 
Areas 

Upper Galveston 
Bay, Jarbo Bayou, 
Clear Creek, 
intermittent 
tributaries, and 
associated wetlands 

The Build Alternative 
would affect ten 
jurisdictional wetlands 
totaling 2.36 acres and 
six waters of the U.S. 
totaling 15.66 acres.  
This alternative would 
also affect 26 non-
jurisdictional 
wetlands, totaling 2.55 
acres. 
 

Changes in land use and related 
effects on wetlands and waters 
of the U.S. would occur under 
the No Build Alternative and 
Build Alternative. New 
induced development and 
corresponding excavation or 
increases in stormwater flow 
could encroach upon and/or 
affect aquatic resources by 
changing vegetation/wildlife 
habitat or hydrology and 
therefore, potentially the size, 
functions, or value of the 
resources. 

194 waters of the U.S. 
(jurisdictional and non-
jurisdictional) and 91 
acres of wetlands 

209 waters of the U.S. 
(jurisdictional and non-
jurisdictional) and 93 acres of 
wetlands 
 

Continued growth and 
development associated with 
urbanization as well as new 
transportation facilities would 
bring a corresponding effect 
and possibly increased effect to 
aquatic resources. The 
cumulative impact would 
include long-term effects to 
waters of the U.S., wetlands, 
and riparian areas, thereby 
affecting the quality, function, 
and value of these resources. 
Over the planning period of 
this project, these changes are 
anticipated to affect a 
relatively small area of aquatic 
resources. 
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Table 43, Cont: Summary of Existing Resource Conditions and Potential Impacts 

Indicator of 
Resource 
Condition 
(Step 1) 

Resource 
Study 
Area 

(Step 2) 

Summary of Existing Resource Condition and Potential Impacts (Analysis Step #)  

Existing Condition 
(Step 3) 

Direct Effects 
(Step 4) 1 

Indirect Effects 
(Step 4) 1 

Impacts from Other 
Foreseeable Projects 

(Step 5) 1 

Potential Cumulative Impacts 
Step 4+Step 5 

(Step 6) 1 

Water 
Resources 
 
Water 
Quality 

Adjacent 
Watershed 
Areas 

The Upper Galveston 
Bay is threatened or 
impaired for elevated 
bacteria levels 
(oyster waters) and 
for dioxin and PCBs 
found in edible 
tissue. Jarbo Bayou is 
threatened or 
impaired for elevated 
bacteria levels. 

34 acres due to 
pavement increase 
resulting in larger 
volume of pollutant 
carrying runoff 

27 acres of project-induced 
development 

1,737 acres of disturbed 
ground, expect 70 percent 
of 1,737 acres would be 
impervious (1,216 acres) 

1,808 acres of disturbed ground, 
of which 1,287 acres would be 
impervious surface 

Land Use  
 
Changes in 
Land Use 

Cities of 
Seabrook 
and Kemah 

Seabrook and Kemah 
current population 
estimated at 14,130 

34 acres for 
transportation 
 

27 acres project-induced 
development 

Build-out population 
within Seabrook and 
Kemah estimated at 
22,832 by 2035; almost all 
of the existing 
undeveloped land without 
constraints, including 
1,493 acres of floodway, 
is developable land.  

Potential area available for 
changes in land use: 4,670 acres 
 
 

Air Quality 
 
Impacts on 
8-hour 
Ozone 
Standard 

8-County 
Non- 
attainment 
Area for 
HGB 
Region 

Air Quality Control 
Region is currently 
nonattainment for 
ozone. 

Projected traffic volumes expected to result in 
minimal or no impacts on air quality; improved 
mobility and circulation may benefit air quality.  

Increase in urbanization 
would likely have a 
negative impact on air 
quality. 

Projected traffic volumes 
expected to result in minimal or 
no impacts on air quality; 
improved mobility and circulation 
may benefit air quality. 
 
Increase in urbanization would 
likely have a negative impact on 
air quality. 
 
Planned transportation 
improvements in the study area 
are anticipated to have a 
cumulatively beneficial impact on 
air quality. 

Note: 
1 The information presented reflects approximate estimates of potential impacts, and does not take into consideration potential mitigation or other measures stipulated / required 
by regulatory authorities; the influence of these factors is discussed in the following section. 
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Step 7. Report the Results 

Potential cumulative impacts (i.e., those impacts expected in the absence of any regulatory controls or 
other actions to mitigate impacts) were evaluated by combining the information in Table 43 with the 
following factors: the historical context of each resource, current conditions and trends, and future land 
use plans.  These factors capture the influences that have shaped and are shaping the amount and quality 
of each resource, and which would be expected to continue to shape each of the resources into the future. 
The following discussion describes the potential cumulative impacts. 

 

Biological Resources 

As summarized in Table 43, the proposed project’s direct and indirect impacts to forested habitat would 
be the loss of up to approximately 968 acres of woody vegetation.  Reviews of reasonably foreseeable 
projects in the RSA indicate an expected loss of 174 acres of forested habitat. In light of high quality 
forested habitat that is expected to be preserved within floodplains and parks, the proposed project’s 
impacts to forested resources would not substantially contribute to a cumulative impact on wildlife habitat 
in the area.  

 

Water Resources 

Waters of the U.S. including Wetlands 

The proposed project would have direct impacts to a water of the U.S. (15.66 acres) and jurisdictional 
wetlands (2.36 acres) totaling approximately 18.02 acres.  Induced development and changes in land use 
could impact wetlands and waters of the U.S.   A review of available information indicates the reasonably 
foreseeable projects in the RSA would have an impact to 194 waters of the U.S. and approximately 91 
acres of wetlands.  

Water Quality 

As noted in Table 43, the amount of area that would be disturbed by the proposed project, indirect 
impacts, and other foreseeable projects would be approximately 1,808 acres.  Of the 1,808 acres, 
impervious area created by the proposed project and other foreseeable projects would increase by 
approximately 1,287 acres.  

 

Land Use 

As noted above, the cities of Seabrook and Kemah have grown in recent years and growth trends are 
expected to continue. The continued population growth in the area is reflected in the city’s 
Comprehensive Plans to ultimately result in increases in urban land uses.  The majority of the land use 
changes indicated by the Comprehensive Plans are expected to be the result of urban development of 
vacant land.  The Comprehensive Plans preserves existing transportation corridors and creates new 
corridors in anticipation of the travel demands of a quickly growing population.  The proposed 
improvements are driven by existing traffic demands and traffic conditions expected in the future. 
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Similarly, there are numerous ongoing and planned improvements to transportation corridors throughout 
the communities. 

The proposed project requires approximately 34 acres of land for new ROW that would otherwise be 
available for other land uses  The land required for ROW is necessary  for the communities within the 
AOI, especially Seabrook and Kemah,  to keep pace with transportation demands of the area This need is 
a component part of the land use planning efforts by these cities and this conclusion would apply to all 
transportation projects supported by the communities within the AOI.  Transportation projects play a 
major role in the process of achieving the appropriate balance of land uses to meet the needs of local 
residents and businesses.  In addition to the 27 acres of project-induced land use change, much of the 
planned future growth and urbanization in the RSA would occur with or without implementation of the 
proposed project.  The Build and No Build Alternative would generally not change existing or future 
planned land use and development patterns of the AOI, and would not result in substantial induced 
changes in the pattern of land use or within the RSA.  

 

Air Quality 

The cumulative impact on air quality from the proposed project and other reasonably foreseeable 
transportation projects are addressed at the regional level by analyzing the air quality impacts of 
transportation projects in the RTP and the TIP. The proposed project and the other reasonably foreseeable 
transportation projects were included in the RTP and the TIP and have been determined to conform to the 
SIP. Planned transportation improvements are intended to cumulatively reduce congestion on a regional 
scale, with a resultant decrease in pollutant emissions. Therefore, when combined, the proposed 
transportation improvements in the RSA are anticipated to have a cumulatively beneficial impact on air 
quality. 

 

Step 8. Assess the Need for Mitigation  

Each of the resources examined is discussed below with respect to regulatory controls and mitigation.  

The expected actual cumulative impacts to each resource discussed in Step 7 are further evaluated by 
considering the institutional policies (i.e., “Regulatory Controls”) and expected mitigating actions 
(“Mitigation”) that would further shape cumulative impacts.  Implicit in the approach to predicting the 
future condition of resources are several key assumptions: 

 All reasonably foreseeable actions would be completed as currently planned; 

 The relationships between the resources, ecosystems, and human communities that have been 
identified from historical experience would continue into the future; and 

 The sponsors of government and private projects would abide by relevant federal, state, and local 
laws designed to protect each resource, and regulatory agencies would perform their duties in 
accordance with legal requirements and internal guidelines. 

Of particular importance is the assumption concerning compliance with relevant environmental laws 

designed to ensure the sustainability of resources.  Over the past several decades federal, state, and local 
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lawmaking bodies have enacted statutes, regulations, and ordinances designed to preserve and enhance 

the abundance and quality of natural resources by requiring project sponsors to avoid, minimize, and 

mitigate the environmental impacts of their projects or actions.  The cumulative impacts analysis focuses 

on the expected impacts to each resource that would remain after full compliance with the regulatory 

requirements at all levels and reflect long-term impacts in light of mitigation that would likely be applied.  

The following discussion of cumulative impacts outlines key regulatory measures government leaders and 

agencies have implemented to manage and sustain the resource for long-term use.  Mitigation issues for 

each of the resources are then analyzed.  

 

Biological Resources 

The Texas Transportation Code (§201.607) directs TxDOT to adopt Memoranda of Understanding 

(MOU) with appropriate environmental resource agencies, including TPWD.  The responsibilities of 

TPWD relate primarily to its function as a natural resource agency, including its resource protection 

functions designated by Parks and Wildlife Code.  The TPWD acts as the state agency with primary 

responsibility to protect the states fish and wildlife resources.  The MOU between TxDOT and TPWD 

(see Texas Administrative Code) provides an efficient and consistent methodology for describing 

habitats, transportation impacts to those habitats after avoidance and minimization efforts, and mitigation 

to be considered as a result of those impacts. The MOU sets forth resources that would be given 

consideration for compensatory mitigation.  With regard to the protection of state-listed threatened or 

endangered species, the TPWD implements regulatory controls for the State of Texas.  

Municipal governments have the authority to avoid, minimize, and mitigate the impacts of private 

property development to habitat within their jurisdictions through application of regulations that guide the 

intensity, type, and location of new development.  Land use regulations of the cities of Seabrook and 

Kemah are designed to minimize the adverse effects of growth and urbanization within their municipal 

boundaries. 

The impacts of the proposed project and other transportation projects to riparian or floodplain forests 

would be avoided and minimized in compliance with the TxDOT / TPWD MOU.  The impacts of 

reasonably foreseeable private development to vegetation and habitat would be avoided, minimized, and 

mitigated through enforcement of applicable municipal zoning and land use regulations.  Additionally, 

USFWS and TPWD regulations would apply for those actions that are subject to state and federal 

jurisdiction.  

Preferred habitat would, as a whole, be preserved under local, state, and federal agency policies and 

regulations concerning development within floodplains. Based on the availability of park and 

floodplain/riparian forested habitat in the RSA, and assuming appropriate implementation of regulated 

avoidance, minimization, and mitigation strategies for vegetation and habitat impacts, the proposed 

project would not contribute to substantial cumulative impacts to the area’s vegetation and habitat, nor 

would it adversely affect threatened or endangered species.  

 



SH 146 (Red Bluff to FM 518) Environmental Assessment 

118  CSJs: 0389-05-088, 0389-05-016, 0389-06-095, & 0389-05-106 

Water Resources 

Waters of the U.S. including Wetlands 

Waters of the U.S. are regulated by the USACE under authority of Section 404 of the CWA.  Section 404 
of the CWA authorizes the USACE to issue permits for the discharge of dredged or fill material into 
waters of the U.S., including wetlands. The intent of this law is to protect the nation's waters from the 
indiscriminate discharge of material capable of causing pollution, and to restore and maintain their 
chemical, physical, and biological integrity.  Any discharge into waters of the U.S. must be in accordance 
with Section 404(b)(1) guidelines developed by the EPA in conjunction with the USACE.  

In 1991, Texas adopted state goals for “no net loss” of acreage or aquatic function of wetlands. These 
goals reflect the regulatory program in the CWA legislation that prohibits the discharge of soil into waters 
of the U.S. unless authorized by a permit issued under CWA Section 404.  The USACE has authority over 
such actions and may require the permittee to restore, create, enhance, or preserve nearby aquatic features 
as compensation to offset unavoidable adverse impacts to the aquatic environment. This means 
compensatory mitigation is intended to comply with the general goals of the CWA and the specific goal 
of “no net loss” of aquatic functions.  Future trends in the regulation of waters of the U.S., including 
wetlands, are likely to focus on compensatory mitigation requirements.  Regulatory agencies are expected 
to develop procedures to track the success and completion of mitigation efforts as the focus moves toward 
replacement of specific aquatic functions, rather than replacement of total area.  Consequently, regulatory 
controls are expected to continue the trend of stabilizing the amount of existing waters of the U.S., 
including wetlands, through vigorous application of mitigation requirements under the CWA. 

The proposed project’s impact to waters of the U.S., including wetlands, would be avoided or minimized 
by compliance with the USACE Permit program.  The cumulative impact of reasonably foreseeable future 
actions to waters of the U.S. would be minimized by enforcement of applicable USACE, USFWS, 
TPWD, and USCG regulations for projects subject to state and federal jurisdiction.  

Assuming appropriate implementation of regulation control strategies and policies, future potential 
impacts to the area’s waters of the U.S., including wetlands could be expected to be reduced, or at a 
minimum have no net loss. The proposed project would not contribute to significant cumulative impacts 
to the area’s waters of the U.S. 

 

Water Quality 

As noted above, control of construction locations to reduce erosion and engineering projects to 
accommodate storm water are standard requirements of local, state, and federal regulatory programs.  The 
measures to prevent degradation of water bodies are also part of the function served by local government 
policies to preserve floodplains and riparian corridors.  

Under Section 401 of the CWA, the TCEQ is authorized to certify that federally issued permits would 
meet the state’s water quality standards.  The TCEQ regulates this section under the USACE permit 
programs and requires the installation of temporary and permanent storm water BMPs. As noted above, 
the USACE regulates impacts to jurisdictional waters and wetlands through implementation of the 
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permitting process under Section 404 of the CWA.  Projects that disturb more than one acre are required 
to comply with the TPDES permit requirements. 

Controlling storm water pollution in urban areas and from industrial activity runoff is viewed by the EPA 
as a key to maintaining and improving the quality of the nation’s waterways.  

The proposed project’s impact to water quality would be avoided or minimized by implementing storm 
water BMPs to control the discharge of pollutants as required by the CWA and federal and state storm 
water regulations. These measures include compliance with Section 401 and Section 404 permit 
requirements, TPDES requirements, and the preparation and implementation of a SW3P.  Similarly, the 
cumulative impact of reasonably foreseeable private development projects to water quality would be 
minimized by enforcement of applicable federal and state storm water regulations as required by the 
CWA.  These include EPA/TCEQ regulation of large-scale construction activities under the TPDES 
permit program.  TCEQ provides water quality certification under Section 401 of the CWA, which is 
mandatory for all projects requiring Section 404 permits. 

Assuming appropriate implementation of regulation and control strategies, future potential impacts to the 
area’s water quality could be expected to be substantially reduced.  The proposed project would not 
contribute to substantial cumulative impacts to the area’s water quality. 

 

Land Use 

Local city and county governments have the authority to avoid, minimize, and mitigate the impacts of 
development and urbanization through comprehensive land use planning.  Land use is regulated by the 
cities of Seabrook and Kemah land use ordinances designed to minimize the adverse effects of growth 
and urbanization.  The municipal land use regulations control the intensity and type of development and 
control where land should be developed and where land should be preserved.  The cities of Seabrook and 
Kemah focuses on preserving and enhancing the socio-economic conditions and natural resources within 
the municipal boundaries, and has adopted other measures to balance future development with 
preservation of resources (e.g., plans for parks and open space, floodplain protection, and landscaping 
ordinances).  

Assuming appropriate implementation of applicable land use planning regulations and control strategies, 
related effects on air and water and other natural systems, including ecosystems, would be avoided and 
minimized.  The proposed project would not contribute to substantial adverse cumulative impacts to the 
planned growth in the area. 

 

Air Quality 

A variety of federal, state, and local regulatory controls as well as local plans and projects have had a 
beneficial impact on regional air quality.  The CAA, as amended, provides the framework for federal, 
state, tribal, and local rules and regulations to protect air quality.  The CAA required the EPA to establish 
NAAQS for pollutants considered harmful to public health and the environment. In Texas, the TCEQ has 
the legal authority to implement, maintain, and enforce the NAAQS.  The TCEQ establishes the level of 
quality to be maintained in the state’s air and to control the quality of the state’s air by preparing and 
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developing a general comprehensive plan. Authorization in the Texas Clean Air Act (TCAA) allows the 
TCEQ to do the following:  collect information and develop an inventory of emissions; conduct research 
and investigations; prescribe monitoring requirements; institute enforcement; formulate rules; establish air 
quality control regions; encourage cooperation with citizens’ groups and other agencies and political 
subdivisions of the state as well as with industries and the federal government; and to establish and 
operate a system of permits for construction or modification of facilities.  Local governments having 
some of the same powers as the TCEQ can make recommendations to the commission concerning any 
action of the TCEQ that may affect their territorial jurisdiction, and can execute cooperative agreements 
with the TCEQ or other local governments.  In addition, a city or town may enact and enforce ordinances 
for the control and abatement of air pollution not inconsistent with the provisions of the TCAA or the 
rules or orders of the TCEQ. 

The CAA also requires states with areas that fail to meet the NAAQS prescribed for criteria pollutants to 
develop a SIP.  The SIP describes how the state would reduce and maintain air pollution emissions in 
order to comply with the federal standards.  Important components of a SIP include emission inventories, 
motor vehicle emission budgets, control strategies, and an attainment demonstration.  The TCEQ 
develops the Texas SIP for submittal to the EPA.  One SIP is created for each state, but portions of the 
plan are specifically written to address each of the nonattainment areas.  These regulatory controls, as 
well as other local transportation and development initiatives implemented throughout the HGB area by 
local governments (and others) provide the framework for growth throughout the area consistent with air 
quality goals.  As part of this framework, all major transportation projects (including the proposed 
project) are evaluated at the regional level by the H-GAC for conformity with the SIP.  

The HGB region is expected to continue to experience substantial population growth, urbanization and 
economic development. The cumulative impact of reasonably foreseeable future growth and urbanization 
on air quality would be minimized by enforcement of federal and state regulations, including the EPA and 
TCEQ, which are mandated to ensure that such growth and urbanization would not prevent compliance 
with the ozone standard or threaten the maintenance of the other air quality standards. 
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EXHIBIT 10: 
AREA OF INFLUENCE
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EXHIBIT 11: 
RESOURCE STUDY AREA FOR

BIOLOGICAL AND WATER
RESOURCES
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EXHIBIT 11: 
RESOURCE STUDY AREA 

FOR LAND USE
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EXHIBIT 13: 
RESOURCE STUDY AREA

FOR AIR QUALITY
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