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Storm Surge Suppression Study 

1. Introduction 
Texas is blessed with over 400 miles of pristine coastline that has historically attracted people and industry 
to the region to take advantage of a multitude of economic opportunities and quality of life amenities.  In 
May of each year, coastal Texas residents, communities and businesses prepare for the annual hurricane 
season, which lasts from June to December. This Texas coastal region has over 4,300 square miles of land 
vulnerable to flooding induced by hurricane rains and storm surge (Figure 1).  

 
Figure 1 - FEMA map illustrating coastal areas within the study vulnerable to storm surge 

History has shown that the state remains most 
vulnerable to large storms from June to October 
(Figure 2). The frequency of hurricanes along any 50-
mile segment of the coast is about one storm event 
every nine years. Annual probabilities of a storm event 
range from 31 percent in the Sabine Pass Region to 
41 percent in the Matagorda Region (Roth, 2010). The 
majority of these larger storms form in the tropical 
Atlantic, the Caribbean, and the Gulf of Mexico. The 
warm waters of the Gulf enable storms to grow in size 
and intensity, greatly increasing their ability to 
inundate areas with surges of 20 feet or greater and 

Figure 2 - Monthly Chart of Texas Hurricane Activity 
since 1850 (Roth, 2010) 
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causing flood-related damages. In 2008, Hurricane Ike made landfall on the Texas coast in the vicinity of 
Galveston Island, causing over $28 billion in damages and 84 deaths. To date, Hurricane Ike has been the 
most expensive storm in Texas’ history. 

Ike followed Hurricanes Gustav, Dolly, and Rita, as well as Tropical Storm Eduardo. Each of these storms 
struck the upper Texas coast within a three-year span. Devastating storms such as Hurricane Ike have 
plagued the Texas coast for centuries, claiming thousands of lives and placing overwhelming strains on 
communities, families, and individuals (Roth, 2010). 

In the wake of these natural disasters, Governor Rick Perry issued an Executive Order creating the 
Governor’s Commission for Disaster Recovery and Renewal. The Commission worked with local 
communities, industry, and state leaders to develop recommendations to: 

 Help Texas communities rebuild after storm events; 
 Improve the State’s and communities’ ability to recover from future disasters; and 
 Seek federal reimbursement comparable to that of other states for disaster recovery. 

One of the Commission’s recommendations was to conduct a study to determine how coastal communities 
can reduce the impact of water damages of future storm events. 

1.1. Gulf Coast Community Protection and Recovery District 
In conjunction with recommendations made by the Governor’s Commission for Disaster Recovery and 
Renewal, Brazoria, Chambers, Galveston, Harris, Jefferson, and Orange Counties formed the Gulf Coast 
Community Protection and Recovery District (GCCPRD) with the purpose of conducting studies and 
developing plans to alleviate damage from future storm events. The GCCPRD is a local government 
corporation governed by a board of directors comprised of the county judge of each participating 
county and three additional appointed members, each serving three-year terms. Board members 
include: 

 Brazoria County – Judge Matt Sebesta  
 Chambers County – Judge Jimmy Silva  
 Galveston County – Judge Mark Henry  
 Harris County – Judge Ed Emmett  
 Jefferson County – Judge Jeff Branick  
 Orange County – Judge Stephen Carlton  
 District President – Robert Eckels  
 At-large Member – Lisa LaBean  
 At- large Member – Jim Sutherlin  
 At-large-Member – Victor Pierson  

In September 2013, the GCCPRD received a $3.9 million grant funded by the Texas General Land 
Office (GLO) through the Federal Housing and Urban Development (HUD) Community Development Block 
Grant (CDBG) Program. The purpose of this grant is to study opportunities for storm surge and flooding-
related disaster mitigation, hazard warning, and other projects or programs to assist and protect persons, 
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businesses, and properties along the upper Texas coast. The Storm Surge Suppression Study is a technical 
effort, based on science, to investigate opportunities to mitigate the vulnerability of the upper Texas coast 
from storm surge and flooding. Since receipt of the CDBG grant, the GCCPRD has been collecting and 
analyzing existing data, and collaborating with other organizations and universities conducting similar work. 

The Storm Surge Suppression Study presents an opportunity for the GCCPRD to assume a leadership role 
and work collaboratively with federal, state, local, public, and private institutions to develop a plan that 
meets the needs of the region and the nation. 

1.2. Purpose and Scope  
1.2.1. Study Purpose 
The purpose of the Storm Surge Suppression Study is to investigate the feasibility of reducing the 
vulnerability of the upper Texas coast to storm surge and flood damages. The intent of this study is to 
develop a plan to protect the life, health, and safety of the community, and provide environmental and 
economic resilience within the study region. This will be achieved through study and analysis of integrated 
flood damage reduction systems comprised of natural or nature-based features, as well as structural and 
nonstructural alternatives. The study will examine the technical, environmental, social, and economic 
factors that will determine a cost-effective and efficient set of alternatives for flood damage reduction and 
surge suppression to help protect the six-county region. The study outcomes are critical to informing the 
general public of the potential risks associated with living and operating within this region and to solicit 
future support to procure the necessary resources to implement an integrated protection system. 

The goals of the study are to: 
 Determine appropriate actions that may be taken to protect the life, health, and safety of the 

community, and provide environmental and economic resilience within the study area. 
 Develop a viable region-wide program that, once implemented, would better protect the region 

from future natural disasters associated with storm surge flooding events. 
 Identify potential funding mechanisms to implement a storm surge suppression system for the study 

region. 

1.2.2. Study Scope 
The scope of the Storm Surge Suppression Study includes planning activities associated with development of 
viable long-term plans and strategies to protect the region from storm surge and flooding caused by 
devastating storm events. The study region consists of coastal areas that could be impacted by storm surge 
in Brazoria, Chambers, Galveston, Harris, Jefferson, and Orange Counties, Texas. 

The Storm Surge Suppression Study will consider the following factors: 
 Public engagement 
 Economic modeling and analysis 
 Hydrologic and hydraulic analysis 
 Geotechnical analysis 
 Preliminary structural design 

 Environmental analyses 
 Social analysis 
 Surveying and mapping 
 Real estate 
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These factors and the economic cost-benefit analysis will contribute to the overall evaluation of potential 
plan alternatives. A cost-benefit analysis is a systematic approach to estimating the strengths and 
weaknesses of an alternative and examines the benefits compared to the cost of a project. 

1.3. Methodology 
The methodology used in this study is based on answering each of the following questions through a highly 
technical and scientific process which will enable the team to determine which potential alternatives will 
yield the highest benefits toward reducing storm-surge-related damages. 

1.3.1. What is the threat? 
The threat and subsequent impacts of storm events can be far-reaching and devastating to the life, health, 
and safety of the community, residential and commercial property, critical infrastructure, the natural 
environment, and the regional economy.  

 

Hurricane Ike, 2008 

 
NOAA representation of Hurricane Ike, 2008 

On Saturday, September 13, 2008, Hurricane Ike made landfall over Galveston Island, Texas, around 
2 a.m., with maximum sustained winds nearing 110 miles per hour and some higher gusts. At the time, 
Ike was an extremely large Category 2 hurricane with hurricane-force winds extending outward up to 
120 miles from the center, and tropical-storm-force winds extending outward up to 275 miles. At its 
largest, Ike would have covered most of Texas. Ike's effects included deaths, widespread damage, and 
impacts to the price and availability of oil and gas. Ike also had a long-term impact on the U.S. 
economy and may become one of the most costly hurricanes in U.S. history (National Response 
Framework, 2008). 
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The study team will use advanced technical models, or a system of computer programs that simulate the 
many aspects of storm events, to determine the areas at risk within the study region. Specifically, the study 
team will use the ADvanced CIRCulation (ADCIRC), STeady-state spectral WAVE (STWAVE), and Simulating 
WAves Nearshore (SWAN) models to define the flooding depths, currents, and wave conditions associated 
with a variety of storm conditions.  

Model outputs will be analyzed to predict potential storm water levels using a probabilistic approach. The 
ADCIRC model simulates tidal circulation and storm surge propagation. Wave models compute 
short-crested, wind-generated waves in coastal regions and inland waters. Wind-driven wave action 
combined with storm surge determines potential flood elevations. Using these models to predict potential 
storm water levels will enable the study team to determine the assets at risk as well as develop and design 
potential alternatives that reduce damages and provide enhanced protection. 

1.3.2. What needs to be protected? 
The study seeks to determine the appropriate actions that may be taken to protect life, health, and safety 
within the study region, and provide environmental and economic resilience. Once potential storm water 
elevations are determined using numerical models, the study team will be able to assess the existing 
vulnerability of the population, industry, and environment within the study region. These “baseline 
conditions” will provide the foundation for determining the effectiveness of potential alternatives. The study 
team will use Hydrologic Engineering Center-Flood Damage Risk Reduction Analysis (HEC-FDA) software 
developed by the U.S. Army Corps of Engineers (USACE) to perform an integrated hydrologic engineering 
and economic analysis during development and evaluation of potential surge reduction alternatives. The 
HEC-FDA software is an effective model for analyzing the economics of storm surge protection projects and 
is certified by the USACE and the White House Office of Management and Budget for use on federal flood 
protection projects. 

1.3.3. How will we protect? 
The study team will develop region-wide systematic programs that, once implemented, would better 
protect the region from future storm events. Systems of structural, nonstructural, and natural or 
nature-based alternatives will be developed and analyzed to evaluate the benefits gained from reduced 
storm damages. These benefits will then be compared to the cost for each alternative to develop a 
benefit-to-cost ratio (BCR) for each alternative. Understanding the BCR for each alternative will provide the 
study team the technical foundation to conduct an alternatives comparison. Final alternative selection will 
be based on decision support criteria. It should be noted that, regardless of the storm surge suppression 
system developed and implemented, it will still be necessary for at-risk communities to evacuate homes 
and businesses to ensure personal safety during storm events.  

1.4. Report Presentation 
The GCCPRD Storm Surge Suppression Study will be presented in three separate reports that align with the 
phases designated in the grant from the GLO. The study team has completed the first phase of the study, 
which focuses on data collection, and this report reflects the study team’s findings for this phase. 
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1.4.1. Phase 1 – Data Collection 
This phase consisted of collecting and analyzing the existing studies, reports, concepts, and background data 
pertinent to the region. The study team worked collaboratively with other researchers working within the 
same region to share data in order to avoid redundancy in our work efforts, and maximize each team’s 
resources.  

All of the data collected were stored in the study team database, which will be provided to the GLO as a 
public library. This data library will help advance the efforts of other researchers working on related studies 
now and in the future. The data sets collected include: 

 Existing flood maps and modeling data from the USACE and the Federal Emergency Management 
Agency (FEMA) 

 Existing topographic, drainage, geotechnical, and Geographic Information Systems (GIS) data 
pertinent to the six-county region and the Gulf Coast 

 Data documentation collected or prepared by universities and planning agencies 
(Houston-Galveston Area Council, Jefferson County and Orange County Councils of Government, 
Rice University, Texas A&M University, and the University of Houston) 

 Data and documentation collected by FEMA, USACE, the Texas Water Development Board (TWDB), 
and the GLO regional drainage districts 

 Data related to the economic values associated with property on the county tax rolls, homes within 
the existing floodplain, and their first story elevations 

 Economic data related to the potential national security impacts of a severe storm within the 
six-county region 

 Data pertaining to other international solutions to prevent or mitigate flood damage resulting from 
extreme storm surge and repetitive water events 

 Data associated with the existing hurricane protection systems within the region 

The research conducted during Phase 1 of the study provided the knowledge and tools that planners and 
engineers will use in choosing the best course of action when developing alternatives to alleviate storm 
surge and flooding along the upper Texas coast. These alternatives based on sound technical, 
environmental, and economic analyses will create an integrated protection system that will reduce risk to 
the public, the economy, and the environment within the study region. Appendix A of this report presents a 
bibliography of the data collected during this phase. It is presented by name of file, file description, and 
regional location to which the data applies.  

This Phase 1 Data Collection report will include recommendations for the next phase of the study, Phase 2-
Technical Mitigation. After the report is reviewed and accepted by the GCCPRD Board and the GLO, the 
report findings will be disseminated to the public via the GCCPRD study website (www.gccprd.com). 
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Figure 3 - The GCCPRD study process 
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2. Description of the Study Area 
The study region consists of coastal areas that could be impacted by storm surge in or around Brazoria, 
Chambers, Galveston, Harris, Jefferson, and Orange Counties, Texas. This six-county region currently has a 
growing population of over 5 million people and contains six major rivers and their watersheds, a nationally 
significant coastal estuary and navigation system, a booming fisheries and tourism industry, and is home to 
NASA and the largest complex of petro-chemical facilities in the United States (U.S.). 

2.1. Objectives of the Study 
The study seeks to determine the appropriate actions that may be taken to protect life, health, and safety 
within the region, and provide environmental and economic resilience. Based on the study team’s 
investigation and analysis, the GCCPRD will recommend a cost-effective and efficient system of flood 
damage reduction and surge suppression measures to help protect the six-county region.  

The goals of the study are to: 
 Determine appropriate actions that may be taken to protect the life, health, and safety of the 

community, and provide environmental and economic resilience within the study area. 
 Develop a viable region-wide program that, once implemented, would better protect the region 

from future natural disasters associated with storm surge flooding events. 
 Identify potential funding mechanisms to implement a storm surge suppression system for the study 

region. 

2.2. Background of the Natural and Human Environment 
Spanning nearly 600,000 square miles across five states (Alabama, Florida, Louisiana, Mississippi, and Texas), 
six Mexican states, and Cuba, the Gulf of Mexico constitutes a diverse and vibrant ecosystem, which is a vital 
environmental, economic, and cultural asset for the entire U.S. Despite many significant environmental and 
human-made stressors, the Gulf is able to support a host of commercial and recreational uses and provide 
the backdrop for the unique cultures and heritage of the region. However, unless bold and broad-scale 
measures are taken soon, the health and future of the Gulf will remain in jeopardy. 

The Gulf is endowed with a variety of coastal and marine habitats, including wetlands, barrier islands, 
beaches, and coral and oyster reefs. These habitats are integral to the economies and cultural fabric of the 
Gulf and the nation, providing a range of ecosystem services including fisheries, wildlife-related activities, 
food production, energy production, infrastructure protection, and recreational opportunities. Healthy Gulf 
Coast habitats also contribute to the resilience of Gulf Coast communities, providing a line of defense for 
coastal communities and their associated infrastructure against powerful storms. The Gulf’s wetlands 
provide a natural flood attenuation function, which may reduce the impacts of flooding associated with 
storms. During flood events, riparian buffers and wetlands can slow runoff and absorb excess water. 

Gulf habitats are rich havens of biodiversity. The Gulf Coast’s wetlands, beaches, coastal woodlands, and 
waterbird nesting islands are major nurseries for breeding birds, and provide foraging and stopover sites for 
millions of migrating birds that converge from several of the most important migratory flyways. Coastal 
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marshes and near-shore habitats provide essential nursery habitat for ecologically, commercially, and 
recreationally important species of fish and invertebrates. Offshore, the Gulf supports biologically diverse 
marine habitats and species, including deepwater corals, sponges, fish stocks, and other unique 
communities. The Gulf region is also home to coastal, marine, and freshwater species listed as threatened or 
endangered and several species of protected marine mammals. 

The Texas Gulf Coast is a powerful economic engine for the nation and home to a wide range of industries, 
including more than 90 percent of offshore oil and gas production, one-third of the UNITED STATES seafood 
harvest, and a vast network of commercially important shipping lanes and ports. Tourism and recreational 
activities, such as fishing, boating, beachcombing, and bird watching, support more than 800,000 jobs across 
the region, making a significant economic input to Gulf communities and the nation. All of these industries 
depend on a healthy and resilient Gulf (Gulf Coast Ecosystem Restoration Task Force, 2011). 

The upper Texas Gulf Coast ecosystem, consisting of offshore waters and coastal habitats, is home to 
ecologically, culturally, commercially, and recreationally important species of fish and wildlife (Gulf Coast 
Ecosystem Restoration Task Force, 2011). The National Aeronautics and Space Administration’s (NASA) 
Johnson Space Center is located within the study region. The region is essential not only to the national 
economy, but to national security as well. The study region contains the largest concentration of energy, 
petrochemical, and refining industries in the UNITED STATES This includes 25 percent of the nation’s 
petroleum refining capability, 40 percent of the nation’s capacity for downstream chemical production, and 
the fastest growing liquefied natural gas (LNG) industry in the nation. The study region contains seven ports, 
three of which are ranked in the top fifteen ports in the nation (Houston, Beaumont, and Texas City). The 
Texas Gulf Coast is among the nation’s most valuable and important resources. 

2.3. Study Area Boundary 
The geographical boundaries for the study area consists of all land located within the storm surge risk zone 
of a Category 5 Hurricane (Figure 4, Page 11). The storm surge risk zone is defined as how far inland 
seawater will be pushed onshore from a hurricane. The size of the six-county region study area is 
approximately 2,915 square miles with a continually growing population of over 5 million people. The 
following table identifies total area coverage per county within the GCCPRD study area: 

Table 1 - Total Size of the GCCPRD Study Area 
County Area in Square Miles 
Brazoria 808 
Chambers 506 
Galveston 384 
Harris  207 
Jefferson 702 
Orange 308 
TOTAL 2,915 

Source: FEMA, 2014 
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2.4. Environmental Constraints 
This section describes the environmental setting of the six-county GCCPRD study area that could potentially 
be affected by any future alternatives. 

2.4.1. Land Use 
Land use is defined as the human use of land. Land use involves the management and modification of 
natural environment or wilderness into built environment such as cities and semi-natural habitats such as 
arable fields, pastures, and managed woods. 

2.4.1.1. County Population 
Population and housing growth patterns for the region are dominated by urban-rural migration and the 
increasing suburbanization of the larger urban areas within the study area. The following table identifies 
total population amounts per county as well as population counts just within the GCCPRD study area of each 
county: 

Table 2 - Population Counts by County 
County Population within the Study Area Total County Population 
Brazoria 134,990 330,242 
Chambers 23,436 36,812 
Galveston 280,253 306,782 
Harris 357,140 4,337,000 
Jefferson 186,834 252,358 
Orange 65,327 82,957 
TOTAL 1,231,020 5,346,151 

Source: NLCD, 2011 

2.4.1.2. Cities 
The following table identifies some of the cities that are within or partially within the GCCPRD study area as 
well as their populations as of 2010: 

Table 3 - Cities in the GCCPRD Study Area 
City County Population 
Alvin Brazoria 24,236 
Angleton Brazoria 18,862 
Brazoria Brazoria 3,019 
Freeport Brazoria 12,049 
Lake Jackson Brazoria 26,849 
Anahuac Chambers 2,210 
Mont Belvieu Chambers 3,835 
Dickinson Galveston 18,680 
Friendswood Galveston 35,808 
Galveston Galveston 47,743 
Kemah Galveston 3,334 
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City County Population 
League City Galveston 83,560 
Texas City Galveston 45,099 
Baytown Harris 71,802 
Deer Park Harris 32,010 
Galena Park Harris 10,887 
Houston Harris 2,195,914 
La Porte Harris 33,800 
Pasadena Harris 149,043 
Webster Harris 10,400 
Beaumont Jefferson 118,296 
Nederland Jefferson 17,547 
Port Arthur Jefferson 57,755 
Orange Orange 18,643 
Pinehurst Orange 2,097 
Vidor Orange 11,440 

Source: 2010 U.S. Census Bureau  

2.4.1.3. Roadways 
High quality transportation is necessary for Texas, and highways provide the overwhelming majority of the 
public transportation infrastructure in the Texas Gulf Coast area. Also, trade through Texas Gulf Coast ports 
and across the Mexican border requires highway access in order to be competitive in global industries and 
serve Texas citizens and businesses. In addition, roadways provide evacuation routes during hurricanes and 
are serviced by emergency personnel during times of crisis (Texas Department of Transportation, 2014).  

The following table depicts major roadways in the six-county study area: 

Table 4 - Major Roadways in the Six-County GCCPRD Study Area 
Roadway County 
IH 10 Chambers, Harris, Jefferson, Orange 
IH 45 Galveston, Harris 
IH 69/US 59 Harris 
IH 610 Harris 
US 69/96/287 Jefferson 
US 90 Harris, Orange 
US 90A Harris 
SH 3 Harris, Galveston 
SH 6 Brazoria, Galveston, Harris 
SH 12 Orange 
SH 35 Brazoria/Harris/Galveston 
SH 36 Brazoria 
SH 61 Chambers 
SH 62 Orange 
SH 65 Chambers 

Roadway County 
SH 73 Jefferson, Orange 
SH 82 Jefferson 
SH 87 Chambers, Galveston, Jefferson, 

Orange 
SH 105 Jefferson 
SH 124 Jefferson 
SH 146 Chambers, Galveston, Harris 
SH 225 Harris 
SH 249 Harris 
SH 288 Brazoria, Harris 
SH 326 Jefferson 
SH 347 Jefferson 

Source: Texas Department of Transportation, 2014  
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2.4.1.4. Rail 
The upper Texas Gulf Coast region has an extensive rail network, with east-west lines linking the southern 
U.S. and north-south lines connecting the northern U.S. as well as Mexico. This rail network supports 
important regional industries, such as chemical, paper, and lumber, and international trade (U.S. Climate 
Change Science Program, 2008). Major Rail providers within the study area are: 

 BNSF 
 Kanas City Southern 
 Union Pacific Railroad  
 Sabine River and Northern Railroad 

2.4.1.5. Ports 
Seven ports are located within the study area. These ports are not only crucial for the economy of the 
nation, but they are instrumental in national security as well. The following table lists the ports and the rank 
they hold in total tonnage transported according to the U.S. Bureau of Transportation Statistics: 

Table 5 - Ports in the GCCPRD Study Area 
Port County U.S. Rank in Total Tons 
Houston Harris 2 
Beaumont Jefferson 5 
Texas City Galveston 11 
Port Arthur Jefferson 23 
Freeport Brazoria 31 
Galveston Galveston 47 
Orange Orange * 

Source: U.S. Bureau of Transportation Statistics, 2014 *The report only covered the top 50 ports in the U.S. 

2.4.1.6. National Wildlife Refuges and State Parks 
National Wildlife Refuge (NWR) is a designation for certain protected areas of the U.S. managed by the U.S. 
Fish and Wildlife Service (USFWS). The National Wildlife Refuge System is the system of public lands and 
waters set aside to conserve America's fish, wildlife, and plants (USFWS, 2014). 

Texas state parks are protected areas (such as state historic sites) managed at the sub-national level within 
those nations which use "state" or "province" as a political subdivision. State parks are typically established 
by a state to preserve a location on account of its natural beauty, historic interest, or recreational potential 
(TPWD, 2014). 

There are six NWRs and five Texas state parks located within the GCCPRD study area (Figure 4). The 
following table identifies them and the county in which they are located: 

Table 6 - NWR and State Parks in the GCCPRD Study Area 
Name County 
San Bernard National Wildlife Refuge Brazoria 
Brazoria National Wildlife Refuge Brazoria 
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Name County 
Battleship Texas State Historic Site Harris 
San Jacinto Battleground State Historic Site Harris 
San Jacinto Monument State Historic Site Harris 
Galveston Island State Park Galveston 
Anahuac National Wildlife Refuge Galveston/Chambers 
McFaddin National Wildlife Refuge Galveston/Chambers/Jefferson 
Moody National Wildlife Refuge Chambers 
Sea Rim State Park Jefferson 
Texas Point National Wildlife Refuge Jefferson 

Source: USFWS and TPWD, 2014 
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Figure 4 - Environmental Constraints Study Area 
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2.4.2. Water Resources 
2.4.2.1. National Wetland Inventory 
Wetlands of the U.S. are defined by the USACE and the U.S. Environmental Protection Agency (EPA) as 
“those areas that are inundated or saturated by surface or groundwater at a frequency and duration 
sufficient to support, and that under normal circumstances do support, a prevalence of vegetation typically 
adapted for life in saturated soils. Wetlands generally include swamps, marshes, bogs, and similar areas.” 
Wetlands can be valued in terms of their contributions to ecological, economic, and social systems. 
Wetlands service these systems through multiple processes including water filtration, water storage, and 
biological productivity. They also contribute to the functions of flood control, providing a nutrient sink, 
groundwater recharge, and habitat (USFWS, 2014). 

In the U.S., the National Wetland Inventory (NWI) is a USFWS program started in the 1970s to inventory and 
map all wetlands, primarily for scientific purposes. The data and maps it produces have been used to track 
gains and loss of wetlands for more than two decades. The following table identifies total NWI amounts per 
county within the GCCPRD study area (Figure 5 - Figure 10): 

Table 7 - NWI in the GCCPRD Study Area 
County Area in Square Miles 
Brazoria 244 
Chambers 237 
Galveston 110 
Harris 27 
Jefferson 460 
Orange 114 
TOTAL 1,192 

Source: USFWS, 2014 

2.4.2.2. River Basins  
Water resources can usefully be divided into two major categories river and coastal basins. A river basin is 
the portion of land drained by a river and its tributaries. It encompasses the entire land surface dissected 
and drained by many streams and creeks that flow downhill into one another, and eventually into the Gulf 
of Mexico (Milwaukee Riverkeeper, 2014). 

Rivers thread together creeks and streams; valleys and hills; and lakes and underground springs that share a 
common assembly of water. Whatever happens to surface or groundwater in one part of the river basin will 
find its way to other parts. If water is diverted out of its downward course in one section, other parts will 
come to “know” of its absence. A river basin comes closer than any other defined area of land, with the 
exception of an isolated island, to meeting the definition of an ecosystem in which all things, living and 
non-living, are connected and interdependent (Milwaukee Riverkeeper, 2014).  

Once the river basin flows to the coast their boundaries become harder to define.  Each coastal basin is 
named according to the major river basin that bound them (ie. Brazos-Colorado, Neches-Trinity).  Each 
coastal basin is also bounded by a bay or other outlet to the Gulf of Mexico (TWDB 14). 
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The following table identifies the river and coastal basins by county within the GCCPRD study area: 

Table 8 - River and Coastal Basins in the GCCPRD Study Area 
County Basins in Each County 
Brazoria Brazos, Brazos-Colorado, & San Jacinto-Brazos 
Chambers Neches-Trinity, Trinity, & Trinity-San Jacinto 
Galveston San Jacinto-Brazos 
Harris San Jacinto-Brazos & Trinity-San Jacinto 
Jefferson Neches-Trinity & Neches 
Orange Neches & Sabine 

Source: TWDB (14) 

2.4.2.3. Floodplains 
The 100-year floodplain is the land that is predicted to flood during a 100-year storm event, which has a 1 
percent chance of occurring in any given year. The 100-year floodplain is also referred to as the 1 percent 
annual chance floodplain or base flood. Areas within the 100-year floodplain may flood during much smaller 
storms as well (FEMA, 2014). The 100-year floodplain is used by the FEMA to administer the Federal Flood 
Insurance Program. The following table identifies total floodplain amounts per county within the GCCPRD 
study area (Figure 5 - Figure 10): 

Table 9 - Floodplains in the GCCPRD Study Area 
County Area Within 100-year 

Floodplain (Square Miles) 
Brazoria 244 
Chambers 237 
Galveston 110 
Harris 27 
Jefferson 460 
Orange 114 
TOTAL 1,192 

Source: FEMA, 2014 
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Figure 5 - National Wetlands Inventory and Floodplains - Brazoria County 
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Figure 6 - National Wetlands Inventory and Floodplains - Galveston County 
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Figure 7 - National Wetlands Inventory and Floodplains - Harris County 
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Figure 8 - National Wetlands Inventory and Floodplains - Chambers County 
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Figure 9 - National Wetlands Inventory and Floodplains - Jefferson County 
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Figure 10 - National Wetlands Inventory and Floodplains - Orange County 
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2.4.3. Coastal Barriers 
Coastal barriers are landscape features that protect the mainland, lagoons, wetlands, and salt marshes from 
the full force of wind, wave, and tidal energy. “Undeveloped coastal barriers” are defined by the Coastal 
Barrier Resources Act (CRBA) to include barrier islands, bars, spits, and tombolos, along with associated 
aquatic habitats, such as adjacent estuaries and wetlands. Composed of sand and other loose sediments, 
these elongated, narrow landforms are dynamic ecosystems and are vulnerable to hurricane damage and 
shoreline recession. Coastal barriers also provide important habitat for a variety of wildlife, and are an 
important recreational resource (USFWS, 2014). The following table identifies the total amount of coastal 
barriers per county within the GCCPRD study area (Figure 11): 

Table 10 - Coastal Barriers in the GCCPRD Study Area 
County Area in Square Miles 
Brazoria 49.5 
Chambers 3.7 
Galveston 33.7 
Harris -- 
Jefferson 126 
Orange -- 
TOTAL 212.9 

Source: USFWS (16) 

2.4.4. Threatened or Endangered Species Critical Habitat 
Critical habitat for a threatened or endangered species is a specific geographic area that contains features 
essential for the conservation of a threatened or endangered species that may require special management 
and protection (USFWS, 2014). According to the USFWS Critical Habitat Portal online tool, one threatened 
species was identified to have critical habitat within the study area: the piping plover (Charadrius melodus). 
The piping plover is a small sand-colored, sparrow-sized shorebird that nests and feeds along coastal sand 
and gravel beaches in North America. These shorebirds forage for food on beaches, usually by sight, moving 
across the beaches in short bursts. Generally, piping plovers will forage for food around the high tide wrack 
zone and along the water's edge. They eat mainly insects, marine worms, and crustaceans. The following 
table identifies total critical habitat amounts for the piping plover per county within the GCCPRD study area 
(Figure 11): 

Table 11 - Critical Habitat for the Piping Plover in the GCCPRD Study Area 
County Area in Square Miles 
Brazoria 0.71 
Chambers -- 
Galveston 5.8 
Harris -- 
Jefferson -- 
Orange -- 
TOTAL 6.51 

Source: USFWS (17) 
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Figure 11 - Biological Constraints 

  

Phase 1 Report – Data Collection  Page 24 



Storm Surge Suppression Study 

2.4.5. Vegetation Types 
The “Vegetation Types of Texas” map, developed by the Texas Parks and Wildlife Department (TPWD), is a 
result of efforts by the Texas Parks and Wildlife Department (TPWD) to delineate and categorize existing 
vegetation and landcover types statewide using Landsat data, computer classification analysis, and 
systematic accuracy verification procedures. It represents information summarized from a mosaic of larger 
scale vegetation maps published by the TPWD (TPWD, 2014). 

The great plant diversity and complex patterns of plant distribution in Texas developed in response to a 
matrix of complex environmental factors including geology, topography, climatic zones, rainfall belts, and 
soil types. There are more than 5,000 species of vascular plants (trees, shrubs, vines, wildflowers, grasses, 
and grass-like plants such as sedges and rushes). Of this number, about 400 are endemic. Nearly half (523) 
of the grass species indigenous to the U.S. occur in Texas. More than 500 species of vascular plants are 
introduced and considered invasive species. Unfortunately, many of these invasive species have degraded or 
destroyed habitat for native plant species (TPWD, 2014). The following table identifies the vegetation types 
per county within the GCCPRD study area (Figure 12 - Figure 17): 

Table 12 - Vegetation Types within the GCCPRD Study Area 
Vegetation Type* Brazoria Chambers Galveston Harris Jefferson Orange 
Agriculture 27 115 3 1 22 8 
Barren Land 2 1 4 3 2 1 
Bottomland 
Forest and Shrub 

292 -- -- -- -- -- 

Gulf Coast Prairies 
and Marshes 

365 219 213 34 418 64 

Invasive 
Vegetation 

39 31 36 32 57 53 

Pineywoods 3 37 2 19 53 125 
Post Oak Savanna -- -- 10 3 -- -- 
Urban 42 12 85 107 107 35 
Water 38 39 31 8 43 21 
TOTAL 808 506 384 207 702 308 

Source: TPWD, 2014 *Area in square miles. 
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Figure 12 - Vegetation Map - Brazoria County 
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Figure 13 - Vegetation Map - Galveston County 
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Figure 14 - Vegetation Map - Harris County 
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Figure 15 - Vegetation Map - Chambers County 
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Figure 16 - Vegetation Map - Jefferson County 
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Figure 17 - Vegetation Map - Orange County 
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2.4.6. Essential Fish Habitat 
Essential fish habitat (EFH) is defined as those waters and the material that rests at the bottom of those 
waters (i.e., Mud, sand, grave, structures, associated biological communities) that are necessary to fish for 
spawning, breeding, feeding, or growth to maturity. For the purpose of interpreting the definition of 
essential fish habitat: "waters" include aquatic areas and their associated physical, chemical, and biological 
properties that are used by fish and may include aquatic areas historically used by fish where appropriate; 
"necessary" means the habitat required to support a sustainable fishery and the managed species' 
contribution to a healthy ecosystem; and "spawning, breeding, feeding, or growth to maturity" covers a 
species' full life cycle (NOAA, 2014). The following habitat sites were identified within the study area for this 
report: 

Red Drum: EFH for red drum (Sciaenops ocellatus) consists of all Gulf of Mexico estuaries; waters and 
substrates extending from Vermilion Bay, Louisiana to the eastern edge of Mobile Bay, Alabama out to 
depths of 150 feet; waters and substrates extending from Crystal River, Florida to Naples, Florida between 
depths of 30 and 60 feet; waters and substrates extending from Cape Sable, Florida to the boundary 
between the areas covered by the Gulf of Mexico Fishery Management Council and the South Atlantic 
Fishery Management Council (SAFMC) between depths of 30 and 60 feet (NOAA, 2014). 

Reef Fish: EFH for reef fish consists of Gulf of Mexico waters and substrates extending from the U.S./Mexico 
border to the boundary between the areas covered by the Gulf of Mexico Fishery Management Council and 
the SAFMC from estuarine waters out to depths of 600 feet (NOAA, 2014). 

Shrimp: EFH for shrimp consists of Gulf of Mexico waters and substrates extending from the U.S./Mexico 
border to Fort Walton Beach, Florida from estuarine waters out to depths of 600 feet; waters and substrates 
extending from Grand Isle, Louisiana to Pensacola Bay, Florida between depths of 600 to 1,950 feet; waters 
and substrates extending from Pensacola Bay, Florida to the boundary between the areas covered by the 
Gulf of Mexico Fishery Management Council and the SAFMC out to depths of 210 feet, with the exception of 
waters extending from Crystal River, Florida to Naples, Florida between depths of 60 and 150 feet and in 
Florida Bay between depths of 30 and 60 feet (NOAA, 2014). 

The table below is a summary of the EFH sites along the coast of the GCCPRD study area (Figure 11): 

Table 13 - EFH within the GCCPRD Study Area 
EFH Type* Brazoria Chambers Galveston Harris Jefferson Orange 
Red Drum 11.6 8.3 8.8 1.5 18.7 5.2 
Reef Fish 12.2 8.3 9.5 1.6 19.3 5.2 
Shrimp 12.1 8.4 9.6 1.4 19.3 5.1 
TOTAL 35.9 25 24.3 4.5 57.3 15.5 

Source: NOAA, 2014 *Area in square miles. 

2.4.7. Historic Sites 
The National Register of Historic Places (NRHP) is the official list of the nation's historic places worthy of 
preservation. Authorized by the National Historic Preservation Act of 1966, the National Park Service's NRHP 
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is part of a national program to coordinate and support public and private efforts to identify, evaluate, and 
protect America's historic and archeological resources (NPS, 2014). The following table identifies the 
national historic sites per county within the GCCPRD study area (Figure 18 - Figure 23): 

Table 14 - National Historic Sites in the GCCPRD Study Area 
County Historic Sites 
Brazoria 6 
Chambers 2 
Galveston 68 
Harris 8 
Jefferson 18 
Orange 7 
TOTAL 109 

Source: NPS, 2014 

2.4.8. Hazardous Materials Sites 
Hazardous materials sites in the U.S. are defined and regulated primarily by laws and regulations 
administered by the EPA, the U.S. Occupational Safety and Health Administration, the U.S. Department of 
Transportation, and the U.S. Nuclear Regulatory Commission. The following sites were identified within the 
study area for this report: 

Hazardous Waste (RCRA): Hazardous waste information contained in the Resource Conservation and 
Recovery Act Information (RCRA) includes an inventory on all generators, transporters, treaters, storers, and 
disposers of hazardous waste that are required to provide information about their activities (EPA, 2014). 

Water Dischargers (NPDES/PCS/ICIS): As authorized by the Clean Water Act, the National Pollutant Discharge 
Elimination System (NPDES) permit program controls water pollution by regulating sources, such as 
municipal and industrial wastewater treatment facilities, that discharge pollutants into waters of the U.S. 
The EPA tracks water discharge permits through the Permit Compliance System (PCS) and Integrated 
Compliance Information System (ICIS) databases, which include information on when a permit was issued 
and when it expires, how much the company is permitted to discharge, and the actual monitoring data 
showing what the company has discharged (EPA, 2014). 

Toxic Releases (TRI): The Toxics Release Inventory (TRI) contains information on toxic chemical releases and 
waste management activities reported annually by certain industries as well as federal facilities. The 
database also contains links to compliance and enforcement information (EPA, 2014). 

Superfund (CERCLIS): The Comprehensive Environmental Response, Compensation, and Liability Information 
System (CERCLIS) provides information regarding sites under the Comprehensive Environmental Response, 
Compensation, and Liability Act, otherwise known as CERCLA or Superfund. CERCLA provides a federal 
"Superfund" to locate, investigate, and clean up uncontrolled or abandoned hazardous-waste sites as well as 
accidents, spills, and other emergency releases of pollutants and contaminants into the environment. The 
National Priorities List (NPL) is the list of national priorities among the known releases or threatened 
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releases of hazardous substances, pollutants, or contaminants throughout the U.S. and its territories (EPA, 
2014). 

The table below is a summary of the hazardous material sites within the GCCPRD study area (Figure 
18 - Figure 23): 

Table 15 - Hazardous Materials Sites in the GCCPRD Study Area 
County RCRA NPDES/PCS/ICIS TRI CERCLIS 
Brazoria 218 175 46 1 
Chambers 46 42 13 0 
Galveston 359 247 35 3 
Harris 990 700 221 6 
Jefferson 758 303 97 3 
Orange 212 104 25 2 
TOTAL 2,583 1,571 437 15 

Source: EPA(21) 
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Figure 18 - Historical Sites and Hazardous Materials Sites - Brazoria County 
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Figure 19 - Historical Sites and Hazardous Materials Sites - Galveston County 
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Figure 20 - Historical Sites and Hazardous Materials Sites - Harris County 
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Figure 21 - Historical Sites and Hazardous Materials Sites - Chambers County 
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Figure 22 - Historical Sites and Hazardous Materials Sites - Jefferson County 
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Figure 23 - Historical Sites and Hazardous Materials Sites - Orange County 
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2.5. Summary 
Projects potentially carried out under the Storm Surge Suppression Study must take into consideration and 
be consistent with the National Environmental Policy Act (NEPA). Though the specific types and locations of 
projects are unknown at this time, the purpose of the study is to alleviate the vulnerability of the upper 
Texas coast to storm surge and flooding by improving the natural resources, ecosystems, and economic 
resiliency of the region. Proposed alternatives may potentially cause some short-term adverse impacts to 
natural resources through some environment-disturbing actions. Each proposed alternative will be reviewed 
and screened during Phase 2 of the study to identify which alternatives may result in substantial, enduring 
adverse impacts. It is unlikely that those alternatives would accomplish the study’s priorities, goals, and 
objectives. Thus, it is unlikely that those alternatives would be recommended for further study as part of a 
regional storm surge suppression plan. In any case, adverse impacts associated with proposed projects will 
be avoided and minimized to the extent feasible, and unavoidable impacts will be mitigated, to maximize 
benefits to the human and natural resources. It is reasonably foreseeable that the proposed actions could 
result in improvements to Gulf Coast human and natural resources. 
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3. Define the Threat and Need  
The Gulf Coast region is a humid, subtropical climate that is prone to heavy rainfall, tropical storms, and 
hurricanes. From a historical perspective, the Gulf Coast region experienced over 20 mainland U.S. 
hurricanes from 2001 to 2010, which is over three times the average number of hurricanes per decade since 
1851 (Bedient 2012). From a statistical perspective, the six-county study region has a return period of nine 
years for a major hurricane. A return period, also referred to as a recurrence interval, is an estimate of the 
likelihood of an event – such as a hurricane – to occur. Figure 24 illustrates the return period of hurricanes in 
years for different coastal communities. The lower the return period, the greater the risk for the region. The 
six-county study region is particularly vulnerable to the threats associated with hurricanes. As seen in Figure 
24, the return period of nine years associated with Galveston Bay is similar to that of parts of southeast 
Louisiana, as well as the coast of Mississippi and Alabama. The six-county study region also has the greatest 
hurricane-induced flooding risk in all of Texas. 

 
Figure 24 - Estimated return period in years for hurricanes passing within 50 nautical miles of various locations on 

the U.S. Coast (NOAA 2014) 

Storm events can be deadly and disastrous, with events like Hurricane Ike resulting in 84 deaths and 
$28 billion in damages. To date, Hurricane Ike has been the most expensive storm (not adjusted for 
inflation) in Texas’ history. To exacerbate matters, studies have shown that, had Ike made landfall 30 miles 
south, it could have easily resulted in $100 billion in total damage, and had it struck that location as a 
Category 4 storm, like Hurricane Carla, the results would have been calamitous (Boyd 2010). 
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3.1. Historical Storms 
The six-county study region has experienced many significant severe storms over the past century. Most 
notably, the deadliest natural disaster in U.S. history occurred on September 8, 1900, when the 1900 
Galveston Hurricane made landfall, resulting in a 20-foot storm surge and more than 8,000 fatalities 
(Lichter, 2014). Storm parameters and impacts resulting from significant storms that made landfall in or near 
the six-county study region are presented in Table 17. Common to all of these storms, the devastation and 
estimated property damage to the region was significant, as was the impact to the national economy. Only 
regional damages are captured in Table 17. 

Table 16 - Historic Storms in the Six-county Region (Lichter 2014) 
Hurricane Year Location at 

Landfall 
Saffir-Simpson 
Category at 
Landfall1 

Estimate property 
damage (2010 U.S. 
Dollars)* 

Fatalities 
(Total) 

Affects 

Galveston 
Hurricane 
(unnamed) 

1900 Galveston 4 104 billion 8,000 Greatest disaster in U.S. 
history; fatalities mainly 
from storm surge; 20+ foot 
storm surge (above mean 
sea level [MSL]) in 
Galveston Bay 

Galveston 
Hurricane 
(unnamed) 

1915 Galveston 4 71 billion 275 120 miles per hour (mph) 
winds in Galveston 

Galveston 
Hurricane 
(unnamed) 

1932 Galveston 4 110 million 40  

Surprise 
Hurricane 
(unnamed) 

1943 Bolivar 
Peninsula 

2 217 million 19  

Carla 1961 Port 
O’Connor 
and Port 
Lavaca 

4 3 billion 46 175 mph gusts; 22-foot 
storm surge (above MSL) in 
Matagorda Bay 

Claudette 1979 Beaumont Tropical Storm 
(T.S.) 

1.3 billion 2 30 to 40 inches of rain in 
areas South of Houston 

Danielle 1980 Galveston T.S. 70 million 3 17 inches of rain at Port 
Arthur, TX 

Alicia 1983 Galveston 3 4.4 billion 21 12-foot storm surge (above 
NGVD in Seabrook; 23 
tornadoes; greater than 11 
inches rain in east side of 
Houston 

1 The Saffir-Simpson Hurricane Wind Scale is a 1 to 5 rating based on a hurricane's sustained wind speed. This scale estimates potential property 
damage, with Category 1 storms having sustained winds of 74-95 miles per hour (mph), Category 2 storms having sustained winds of 96-110 mph, 
Category 3 storms having sustained winds of 111-129 mph, Category 4 storms having sustained winds of 130-156 mph, and Category 5 storms having 
sustained winds of 157 mph or greater (NOAA 2013). Tropical Storm winds are less than 74 mph. 
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Hurricane Year Location at 
Landfall 

Saffir-Simpson 
Category at 
Landfall1 

Estimate property 
damage (2010 U.S. 
Dollars)* 

Fatalities 
(Total) 

Affects 

Dean 1995 Freeport T.S. 2.5 million - Greater than 15 inches of 
rain in Chambers County; 2 
confirmed tornadoes 

Allison 2001 Port 
Aransas 

T.S. 11 billion 41 Beach erosion (tides 2 to 3 
feet above normal); storm 
rainfall totals of 36.99 
inches at Port of Houston; 
devastated southeast Texas 

Rita 2005 Sabine 
Pass 

3 13 billion ~100 Massive evacuation ahead 
of landfall; damage mainly 
due to sustained tropical 
storm force winds 

Ike 2008 Galveston 2 28 billion 84 Destructive storm surge 
along the Bolivar Peninsula 
and across portions of 
Galveston Bay; wind 
damage across a large part 
of southeast Texas 

*Total estimated property damage, adjusted for wealth normalization 

Specifically worthy of mention, the Galveston Hurricane of 1900, Hurricane Rita, and Hurricane Ike exemplify 
the threats posed to the region by severe storm events. 

Galveston Hurricane of 1900 
The Hurricane of 1900, which made landfall on September 8 in Galveston, Texas, is the deadliest natural 
disaster in U.S. history, with approximately 8,000 fatalities (though this estimate ranges from 6,000 to 
12,000) (NOAA 2012). While the history of the hurricane’s track and intensity is not fully known, it was a 
Category 4 hurricane by the time the storm reached the Texas coast south of Galveston. Storm surge of 
more than 20 feet above mean sea level (MSL) inundated all of Galveston Island, as well as other portions of 
the nearby Texas coast, as demonstrated in Figure 25.  
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Figure 25 - Sea, Lake, and Overland Surges from Hurricanes (SLOSH) model of Galveston Hurricane of 1900 

Hurricane Rita 
Less than a month after the devastation of Hurricane Katrina in New Orleans, LA, Hurricane Rita became the 
second hurricane that season to reach Category 5 intensity in the Gulf of Mexico.2 Hurricane Rita was one of 
the strongest storms on record in the Atlantic Basin with peak sustained winds of 175 mph, and was the 
third most powerful hurricane on record in terms of central pressure (NOAA 2005; NASA 2005). 

Rita made landfall near the Texas and Louisiana border, about 35 miles east of Beaumont, Texas. As Rita 
moved inland, the storm’s heaviest rains fell in Louisiana. The heavy rains and the 15-foot storm surge along 
the Louisiana coastline caused massive flooding, which lasted for days (NASA 2005). However, what is most 
noteworthy of this storm is that, less than a month after Hurricane Katrina, the threat of another severe 
storm making landfall in the northern Gulf Coast caused much commotion in the region, including ordered 
mandatory evacuations and speculation of what effect another storm would have on petrochemical 
refineries (Blumenthal 2005). Luckily, Hurricane Rita did not have as severe of an impact as anticipated in 
the Houston-Galveston region, as the storm struck farther east; however, evacuation was a disaster for the 
region, with evacuees spending more than 12 hours in traffic jams on highways and over 100 deaths 
reported from the hurricane, car accidents, and health problems (Horswell and Hegstrom 2009). Prior to the 

2 before making landfall on September 23, 2005 as a Category 3 Hurricane 
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storm making landfall, meteorologists and economists worried that Rita was such a large and strong storm 
that it could affect refineries at Port Arthur, Texas and Texas City, Texas if it made landfall at either location.  

If Rita had hit the Houston-Galveston region, or the Port Arthur-Beaumont region, it could have destroyed 
more than 3 million barrels of capacity of oil per day (Isidore 2005), which would have significantly impacted 
the petroleum industry and the national economy.  

Hurricane Ike 
As discussed in Section 1, Hurricane Ike became the third most costly hurricane to make landfall in the U.S. 
(Berg 2009). Ike made landfall on September 13, 2008, as a Category 2 storm near Galveston, Texas. While 
Ike brought little rainfall to the Houston-Galveston region in comparison to hurricanes such as Katrina and 
Rita, it was able to cause significant damage as a result of its storm surge. The highest storm surge value for 
Ike recorded by USGS sensors was 17.5 feet North American Vertical Datum (NAVD 88), located about 
10 miles inland in Chambers County. Both Jefferson County, Texas and Cameron Parish, Louisiana recorded 
surge elevations of up to 17 feet (Bedient 2012; Berg 2009).  

Hurricane Ike resulted in the near complete destruction of Bolivar Peninsula. Many homes were flooded on 
Galveston Island, and effects were strongly felt in downtown Houston, where the pressure and high winds 
from the storm destroyed the glass windows of many skyscrapers.  

3.2. Storm Surge 
A significant hazard associated with hurricane landfall in Texas’s coastal communities is the associated storm 
surge. Storm surge results when low atmospheric pressures, onshore winds, and waves associated with a 
hurricane push water inland. The combined effects of tide and hurricane induced “build-up” of water result 
in the total storm surge. As the surge moves inland with the hurricane, costly flood induced damages and 
loss of life can occur.  

In 2008, FEMA initiated a study to define the storm surge flood hazard to Texas’s coastal communities. The 
flood hazards were defined in part from the combined observations of storm surge and hurricane 
parameters (i.e., storm track, pressure field, wind field, etc.) during historical storms that impacted the 
Texas coast. Based on regional data (e.g., topography, bathymetry, and land use) and historic storm 
observations, a regional, state-of-the-art Advanced Circulation (ADCIRC) storm surge model was created to 
define storm surge for the entire Texas coastline. The accuracy of the model was validated based on 
comparison of the regional storm surge model output to observations made during Hurricanes Allen, Bret, 
Carla, Ike, and Rita. With confidence from this validation process that the regional model was representing 
the storm surge physics of the Texas coastline, the model was then used to simulate a much larger range of 
potential hurricane scenarios. The storm surge output from a large range of hurricane scenarios was 
statistically compiled in order to define the storm surge risk throughout the study area.  

This risk is represented on FEMA’s flood maps as the elevation to which floodwater is anticipated to rise 
during the base flood (i.e., 100-year flood or base flood elevation (BFE)). The area inundated by the 500-year 
flood event is also presented. The storm-induced wave heights are included in these storm surge maps, 
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depicted as V and A Zones. V Zones indicate that the storm surge risk scenarios are likely to be accompanied 
by waves greater than 3 feet, whereas A Zones are likely to include waves less than 3 feet.  

The best available flood hazard data for the six-county region are the Preliminary Flood Insurance Rate Maps 
(PFIRMs) shown in Figure 26. The PFIRM map for Brazoria County is currently under review by FEMA and not 
available at this time. The Brazoria County map displayed represents FEMA’s Effective Flood Insurance Rate 
Map.  

The preliminary data presented is the best FEMA information available at this time.  However, per FEMA’s 
website:  

Preliminary data are not for use, distribution or replication until the data are finalized and labeled as 
“effective”. Preliminary data are for review and guidance purposes only. Preliminary data will be 
removed and replaced once effective data are available.  

Unlike preliminary data, effective data and maps are official and should be used for National Flood 
Insurance Program (NFIP) purposes and viewing risk premium zones applicable to a community.  

Note that PFIRMs for Orange, Jefferson, Harris and Galveston counties are based upon a study initiated in 
2008, whereas the Brazoria County Effective FIRMs date back to studies from the 1980s.  

 
Figure 26 - FEMA Flood Zones 
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3.3. Rains and Flooding 
Tropical storms and hurricanes are capable of producing extremely heavy rainfall and often produce severe 
flooding and flash flooding. Spatially, the heaviest rainfall associated with tropical storms usually falls along 
or near the coast and typically occurs slightly to the right of the track of the storm due to the circulation 
pattern of a hurricane. With regards to timing, there is about a 50 percent chance that the period of 
heaviest rainfall will occur 6 hours prior to landfall and end 6 hours after landfall (NOAA(a) n.d.).  

Faster moving hurricane systems generally drop less total rainfall over a region. In order to estimate the 
total amount of rainfall associated with a given tropical system, divide 100 by the forward speed of the 
hurricane in miles per hour. Hurricanes like Hurricane Ike are not typically significantly large rainfall events 
for the region, with rain totals being comparable to that of a 10-year storm event.  

Conversely, tropical storms, which are usually slower moving systems, have the ability to bring record 
amounts of rainfall. Tropical Storms Allison and Claudette both resulted in significant flooding and damage. 
While Tropical Storm Allison was moving very slow, or stalling, over Texas, it dropped very heavy rainfall 
across the state, as seen in Figure 27. Flash flooding continued for days, with rainfall amounts across the 
state peaking at just over 40 inches in northwestern Jefferson County. In the Port of Houston, a total of 
nearly 37 inches of rain was reported (NOAA(c) n.d.). Houston and the surrounding area experienced 
torrential rainfall in a short amount of time, with the six-day rainfall total amounting to nearly 39 inches of 
rain. This downpour flooded 95,000 automobiles and 73,000 houses throughout Harris County alone (Harris 
County Flood Control District n.d.).  
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Figure 27 - Rainfall totals (inches) and track of Tropical Storm Allison (NOAA(c) n.d.). 

Similarly, Tropical Storm Claudette, with rainfall totals shown in Figure 28, produced torrential rains in 
both eastern Texas and Louisiana when it made landfall, with the highest one-day total of 42 inches of 
rainfall reported near Alvin, Texas. Widespread flooding resulted, with many residents having to be rescued 
from low-lying flooded areas (NOAA(d) n.d.). 
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Figure 28 - Rainfall totals (inches) and track of Tropical Storm Claudette (NOAA (d) n.d.). 
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4. Types of Surge Protection  
Storm surge suppression and flood risk management measures consist of three basic types: structural, 
non-structural, and natural or nature-based features. This study will yield a series of feasible storm surge 
suppression alternatives that may consist of a variety of natural, structural, and non-structural methods. 
From this, the study team will develop a cost-effective and efficient system of flood damage reduction and 
storm surge suppression measures to help protect the six-county region. 

The study team will ultimately develop an integrated approach through a combination of natural, nature-
based, non-structural and structural measures. Similar to the USACE planning approach, this approach 
would consider the engineering attributes of features and the dependencies and interactions among these 
features over both the short-and long-term (USACE (c), July 2013). 

Structural measures have historically been the technique most desired by the general public, as these 
modify flood patterns and “remove floods away from people” through measures such as channels, levees, 
and dams. Non-structural flood damage reduction measures basically “remove people from floods” leaving 
stormwater to pass unmodified. Non-structural flood damage reduction measures consist of relocation, 
property acquisition, flood proofing, flood insurance, flood preparedness, flood warning systems, and public 
education. 

 Structural flood risk management measures are man-made, constructed measures that counteract a 
flood event in order to reduce the hazard or to influence the course or probability of occurrence of 
the event. This includes gates, levees, and flood walls that are implemented to protect people and 
property. 

 Non-structural flood risk management measures are permanent or contingent measures applied to 
a structure and/or its contents that prevent or provide resistance to damage from flooding. 
Nonstructural measures differ from structural measures in that they focus on reducing the 
consequences of flooding instead of focusing on reducing the probability of flooding. 

 Natural or nature-based flood management measures work with or restore natural processes with 
the aim of reducing flood risk and delivering other benefits. In practice, this could include the 
creation, restoration, and maintenance of wetlands; management of floodplains; creation of 
woodlands in appropriate locations; creation of oyster reefs; management and restoration of 
lowland raised bogs; or the creation of buffer strips or natural barriers.  

Table 17 - Types of Surge Suppression and Flood Risk Management Measures 
Non-structural Natural  Structural 
Buy outs/acquisitions Dunes Gates 
Elevation of structures Marsh creation/restoration Levees 
Building codes Shoreline protection Flood walls 
Zoning Islands Channels 
Ordinances Oyster reefs Dams 
Flood warning systems Bank stabilization  
Evacuation plans Barrier island restoration  
Flood proofing   
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4.1. Non-structural Measures 
The following nonstructural measures represent techniques commonly utilized in reducing flood risk and the 
damages associated with flooding and storm surge. These measures vary from removing an entire structure 
from the floodplain to insuring a structure that is permanently located within the floodplain. The costs 
associated with implementing a measure are variable, where reduction of flood damages is proportional to 
the cost of the measure (i.e., removal of a structure from the floodplain will eliminate all future damages 
associated with flooding; purchasing flood insurance for a structure will assist in making the structure whole 
after a flood event, but it does not eliminate future flood damages to that structure).  

Elevation  
This nonstructural technique lifts an existing structure to an elevation that is at least equal to or greater than 
the 1 percent annual chance flood elevation. In many elevation scenarios, the cost of elevating a structure 
an extra foot or two is less expensive than the first foot, due to the cost incurred for mobilizing equipment. 
Elevation can be performed using fill material, on extended foundation walls, on piers, post, piles, and 
columns. Elevation is also a very successful technique for slab-on-grade structures.  

Relocation  
This nonstructural technique requires physically moving the at-risk structure and purchasing the land upon 
which the structure is located. It makes most sense when structures can be relocated from a high flood risk 
area to an area that is located completely out of the floodplain.  

Acquisition  
This nonstructural technique consists of purchasing the structure and the land. The structure is either 
demolished or sold and relocated to a site external to the floodplain. Development sites, if needed, can be 
part of a proposed project in order to provide locations where displaced residents can build new homes 
within an established community. 

Floodproofing  
This nonstructural technique is applicable as either a stand-alone measure or as a measure combined with 
other measures such as elevation. As a stand-alone measure, all construction materials and finishing 
materials need to be water resistant and all utilities must be elevated above the flood elevation. Wet 
floodproofing is quite applicable to commercial and industrial structures when combined with a flood 
warning and flood preparedness plan. This measure is generally not applicable to large flood depths and 
high velocity flows.  

Flood Warning System  
This nonstructural technique relies upon stream gage, rain gages, and hydrologic computer modeling to 
determine the impacts of flooding for areas of potential flood risk. A flood warning system, when properly 
installed and calibrated, is able to identify the amount of time available for residents to implement 
emergency measures to protect valuables or to evacuate the area during serious flood events.  

Phase 1 Report – Data Collection  Page 52 



Storm Surge Suppression Study 

Flood Emergency Preparedness Plans  
Local governments, through collaboration with USACE, FEMA, and other interested federal partners, are 
encouraged to develop and maintain a Flood Emergency Preparedness Plan (FEPP) that identifies flood 
hazards, risks, and vulnerabilities; identifies and prioritizes mitigation actions; and encourages the 
development of local mitigation. The FEPP should incorporate the community’s response to flooding, 
location of evacuation centers, primary evacuation routes, and post-flood recovery processes.  

Land Use Regulations  
Land use regulations within a designated floodplain are effective tools in reducing flood risk and flood 
damage. The basics principles of these tools are based nationally in the National Flood Insurance Program 
(NFIP), which requires minimum standards of floodplain regulation for those communities that participate in 
the NFIP. For example, land use regulations may identify where development can and cannot occur, or to 
what elevation structures should locate their lowest habitable floor (USACE 2014). 

4.2. Natural or Nature-based Features 
The USACE identifies that natural and nature-based features can serve an important role in coastal risk 
reduction when combined with structural and nonstructural measures. As cited from the USACE, natural and 
nature-based features include a spectrum of features, ranging from those that exist due exclusively to the 
work of natural process to those that are the result of human engineering and construction. Natural coastal 
features take a variety of forms, including reefs (e.g., coral and oyster), barrier islands, dunes, beaches, 
wetlands, and maritime forests. The relationships and interactions among the natural and built features 
comprising the coastal system are important variables determining coastal vulnerability, reliability, risk and 
resilience. 

Natural and nature-based features, outlined in Figure 29, can enhance the resilience of coastal areas 
challenged by coastal storms. Natural features are created through the action of physical, biological, 
geologic, and chemical processes operating in nature, whereas nature-based features are created by human 
design, engineering, and construction.  

For example, beaches are natural and nature-based features that provide coastal storm risk reduction and 
resilience. Coastal wetlands can also provide coastal storm protection services through wave attenuation 
and sediment stabilization. Additionally, beach nourishment can be used to promote coastal risk reduction 
by introducing additional sand into the system to reinforce the natural protection to the upland afforded by 
the beach, and therefore reduces risk due to wave damage and inundation. Wave damage and flood risk 
reduction provided by beach nourishment is enhanced when dune construction or restoration is included 
(USACE (c) 2013). 

Phase 1 Report – Data Collection  Page 53 



Storm Surge Suppression Study 

 
Figure 29 - Natural and Nature-based Infrastructure at a Glance (USACE(c) 2013) 

4.3. Structural Measures 
When assessing the possibilities for developing a structural storm surge barrier in a coastal urban 
environment, many options are available. Experience thus far with developing and implementing barrier 
designs suggests that there is not one perfect structural solution. Often a tailor-made design that selects or 
combines the most favorable aspects of structural and other flood protection measures should be 
considered in order to find the best solution (Jansen and Dircke 2009). Coastal and, in particular, delta and 
estuarine cities are often surrounded by dynamic water systems where more than one gate type is required. 
Many factors including operations and maintenance, hydraulics, navigation and transport, reliability, 
durability, constructability, morphological impact, and environmental impact must be considered to ensure 
the most effective and economic solution is chosen for the study region.  

4.3.1. Types of Flood Gates 
Flood gate structures exist around various parts of the world, and each one is unique in its placement, 
motivation for construction, and constraints. They work by blocking potentially devastating tidal surge from 
inundating at risk areas. Flood gates can be a suitable solution for flood protection, but they must also be 
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used in concert with other auxiliary barriers such as flood walls, levees, dikes, dunes, and nonstructural 
solutions. Due to their initial high expense, most flood gates studied were generally built in response to a 
disaster. For example; Barrier in the UK and the Delta Works in The Netherlands were developed after a 
major flood in 1953, and the current flood protection system in New Orleans was implemented after 
Hurricane Katrina in 2005. 

When assessing the possibilities for developing a storm surge barrier in a coastal urban environment, many 
options are available. Experience thus far with developing and implementing barrier designs suggests that 
there is not one single perfect gate type, and often a tailor-made design that selects or combines the most 
favorable aspects of gates and other flood protection measures should be considered in order to find the 
best solution for a coastal city at risk of flooding (Jansen and Dircke 2009). Coastal and, in particular, delta 
and estuarine cities are often surrounded by dynamic water systems in which more than one gate type is 
required. 

Many factors including operations and maintenance, hydraulics, navigation and transport, reliability, 
durability, constructability, morphological impact, and environmental impact must be considered to ensure 
the most effective and economic solution is recommended for the study region.  

The following sections discuss general descriptions of different gate structures used in different locations 
across the world, including their properties and their favorable and unfavorable aspects. Only gates that are 
currently operational and were successfully closed at least once under stormy conditions are presented 
below. Project-specific information is discussed in the subsequent section. The suitability of a particular gate 
type for the study region was determined based on the following criteria, among others: 

 Width of channel closure possible, considering hydraulics and environmental issues 
 Sustainability due to high wave loading during storm conditions 
 Capacity to handle high water elevation (reverse head) from the protected side due to internal 

flooding 
 Capability to withstand barge or vessel traffic 
 Ease of operation and maintenance 
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4.3.1.1. Miter Gates 
Miter gates were common during the sixteenth and seventeenth centuries and are often used in shipping 
locks in canals. Miter gates are double-leaf gates that form an angle pointing upstream when the gates are 
closed. As a result, these movable gates must be strong enough to withstand the water pressure arising 
from the level difference between adjacent water levels.  

Typically, the combined lengths of the leaves exceed the lock width by about 10 percent. When opened, the 
leaves are housed in lock wall recesses; when closed, after turning through about 60 degrees, they meet in 
the center line of the lock (Vrijburcht, 2000). The maximum width of a single gate currently built is about 
82 feet (Dircke et al, 2011).  

Table 18 - Favorable and Unfavorable Aspects of Miter Gates 
Favorable Unfavorable 
Structural aspects, layout, and operation 
 Unlimited clearance height for shipping 
 Limited space requirement 
 Proven concept 
 Not susceptible to high wind condition 

 Very little gate span (up to 100 feet) 
 Little or no controlled operation under flow and waves 

Hydraulic and hydrodynamic aspects 
 Horizontal closure 
 Discharge of excess water through gate 

 Sensitive to vibration as a result of flowing water 
 Sensitive to reverse head 
 Sensitive to waves 

 

 
Figure 30 - (a) Miter Gate Open Position, (b) Miter Gate Closed 

Since the maximum closure span is only about 100 feet and miter gates are very sensitive to wave action, 
they may not be considered as suitable storm surge gates in the study region. The potential primary closure 
width along the line of protection within this region would be substantially larger. Miter gates (Figure 30(a) 
& (b)) were studied because they are used in shipping locks, which are often used in conjunction with flood 
barriers. 
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4.3.2. Vertical Lift Gates 
Vertical lifting gates are widely used and have a satisfactory record of operation. Because of their 
widespread use, much experience is available on construction techniques and on function and behavior 
under flow and wave conditions. The hoisting towers and the tower foundation are usually constructed 
within cofferdams, although concrete sills may be floated in and immersed on a gravel base or pile 
foundation that has been constructed underwater. The bed adjacent to the sill and the towers may be 
protected by riprap. A small leakage gap is kept open between the gate underside and sill. This leakage gap 
may sometimes cause flow-induced vibrations (de Jong and Jongeling, 1995). 

Table 19 - Favorable and Unfavorable Aspects of Vertical Lift Gates 
Favorable Unfavorable 
Structural aspects, layout, and operation 
 Large gate span (up to 300 feet) 
 Little space required 
 Controlled operation under flow and waves 
 Raised gate accessible for maintenance 
 Proven concept 

 Little clearance height for shipping 
 Raised gate subject to wind load 
 Gate height increases proportionally with water depth 
 Mechanical items such as wheels for sliding are 

susceptible to wearing 
 Underwater growth may hinder smooth sliding of gate 

Hydraulic and hydrodynamic aspects 
 Vertical closure does not cause any drag during 

operation 
 Can serve as flow control device to discharge 

excess water  
 Overflow and reverse flow acceptable 
 Limited vertical flow forces and wave loads 

 Sensitivity to vibrations 
 No flexibility during operation, not much space to 

maneuver 
 Susceptible to pull-down flow forces and wave loads 

 

 
Figure 31 - Typical Vertical Lift Gate 
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Vertical lift gates (Figure 31) are a proven and effective solution for storm surge defense. They are usually 
easy to construct using cofferdams or, in certain cases, underwater. They can support a large gate span (up 
to 300 feet) and are easy to inspect and maintain when raised above the water. Lift gates are sometimes not 
a viable option due to aesthetic reasons (the high towers needed for operation displease some 
communities) and restrictive vertical clearance for large vessels. 

Lift gates are used around the world and are a proven flood protection concept. This type of gate will be 
evaluated for the study area in locations where navigation is not the priority. 
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4.3.3. Flap Gates 
Flap gates rest underwater when not in use, resulting in a channel open to vessel traffic. They are operated 
by an underwater hinge assembly, either by hydraulic force or pneumatically. Flap gates (Figure 32) are a 
viable option when the community wishes to restrict the visible construction, or when the opening is too 
large to support a large gate structure. Precast concrete caissons can be floated to the project site and sunk 
into place to expedite construction.  

Table 20 - Favorable and Unfavorable Aspects of Flap Gates 
Favorable Unfavorable 
Structural aspects, layout, and operation 
 No limitation of span 
 Separate flaps; reduced failure risk 
 No vertical clearance issue 
 Little space required 
 Suitable for deep waters 
 Controlled operations flow and wave 
 Not subjected to wind 
 Hidden when not in use 

 Natural frequencies low; small stiffness, large mass 
 Pneumatic issues: not fully controlled 
 Hydraulic: concentration cylinders 
 Underwater problems: corrosion, growth 
 Hinges may wear out in sand 
 Maintenance is difficult 

 

Hydraulic and hydrodynamic aspects 
 No strong confinement of horizontal flow 
 Vertical closure single flap 
 Excess water from the protected side can be 

discharged through one flap or lowering the gate crest  

 Sensitivity to vibrations 
 Small stiffness during operation; cannot withstand 

impact from vessels 
 Susceptible to pull-down flow forces and wave loads 

 

 
Figure 32 - Typical Flap Gate 

Flap gates can have a very small footprint and have no restrictions on span length or clearance height. Since 
multiple flaps are usually used to close one span, the chance of a complete failure of the system is reduced. 
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However, they are difficult to repair because the moving parts are always submerged and can be difficult to 
access. Storage in brackish or saltwater increases the chance of corrosion and particle growth. Another 
drawback is excessive silt build-up on the gates during periods of inactivity, causing operational difficulties 
and the sensitivity of the system to high wave action. 

Nevertheless, the flap gate barrier design also has some prominent advantages, such as the invisibility of the 
barrier, the distributed load transfer to the foundation, and the unlimited breadth of the flow opening. 
Concrete caissons, possibly also with the flap gates pre-installed, can be floated to the site and immersed on 
a prepared base of compacted soil with a gravel top layer or a pile foundation. The bed adjacent to the 
caissons may be protected by riprap. 
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4.3.4. Vertically Rotating Gates 
Two types of radial gate exist for use as storm surge barriers: segment gates that are stored underwater in a 
foundation recess and radial gates that are stored above water level to allow the passage of small vessels. 
The foundation can be built in the dry surrounded by a cofferdam, or prefabricated offsite, floated to the 
site, and sunk into place to save time on construction. Usually, many of these gates (Figure 33) are built 
adjacent to one another for storm surge protection. Segment gates can be advantageous because they have 
no vertical clearance restrictions, but they can be difficult to maintain and operate due to silt build up. 
Radial gates are favorable when vessel clearance is not an issue, as these gates have a long and successful 
history against tidal surge. 

Table 21 - Favorable and Unfavorable Aspects of Rotating Gates 
Favorable Unfavorable 
Structural aspects, layout, and operation 
 Large gate span possible  
 Limited space requirement 
 Controlled operation possible under flow and 

waves 
 Raised gate accessible for maintenance 
 Immediately ready for operation 
 Not subjected to wind 
 Segment gate: no vertical clearance limitation 

 Limited draft 
 Gate height is proportional to water depth 
 Mechanical items susceptible to wearing 
 Underwater growth may hinder operation 
 Load transfer and concentration 
 Segment gate: high sill tolerance demands; vulnerable to 

silting, objects, and corrosion 
 Segment gate: access and maintenance 
 Radial gate: limited clearance height 

Hydraulic and hydrodynamic aspects 
 Limited horizontal flow concentration 
 Allows discharge of excess water from the 

protected side 
 Suitable for reverse head and flow 

 Open gates subject to pull-down flow forces and wave 
loads 

 Segment gates: sensitive to oscillation in case of 
overflow 

 

 
Figure 33 - Vertical Rotating Gate 
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After the location, alternatives, and requirements are further investigated in the next phase of this study, 
this type of gate will be investigated further for portions of the study area, along with other possible 
options. 

4.3.5. Horizontally Rotating Gates 
Two major types of horizontally rotating gates are covered in this section: floating sector gates (Figure 34) 
and non-floating sector gates (Figure 35). Sector gates provide unlimited vertical clearance and can have a 
large span. They require much more space than similarly sized vertical lift gates or flap gates due to the 
storage docks. The operation may be more complicated than other gates, but sector gates have a strong 
history of storm surge protection around the world. 

Floating sector gates are used when a very large span (300 feet to 1200 feet) needs to be closed off. 
Constructability is one of the main issues facing the feasibility of floating sector gates. The hinges must rest 
on dry land; the barrier is floated into place and sunk when a storm event is imminent. 

Table 22 - Favorable and Unfavorable Aspects of Floating Sector Gates 
Favorable Unfavorable 
Structural aspects, layout, and operation 
 Large gate span possible 
 No vertical clearance limitation 
 Shallow dry dock is easy to inspect and maintain, 

provides collision protection to gate 
 Vertically immersed gate creates turbulence to 

clear out deposits on sill 
 A perfectly flat sill is not required 

 Large space required for gate and dry dock 
 Gate radius, hence the closure width, needs to be 

substantial to make operation viable 
 Operation complicated; in-flowing water may not be 

controlled 
 A negative differential head may cause problems (pull-up 

forces ball hinges) 
 Heavy objects on sill can cause damage 
 Excessive load concentration such as forces on hinges 
 Mobilization time including filling of dry docks, rotating 

gates and sinking them is substantial 
Hydraulic and hydrodynamic aspects 
 Vertical closure of flow opening (no strong 

horizontal flow contraction) 
 Separate sluice opening may be applied to reduce 

differential head and discharge excess water 

 Sensitivity to flow-induced oscillations 
 Sensitive to dynamic wave forces 
 Limited resistance to reverse head 
 Closure is not leak proof; some water is always allowed 

to flow inside. 

 
Figure 34 - Floating Sector Gate 
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This type of gate will be studied along with other possible options for a possible gate structure around 
Galveston Bay. 

Non-floating sector gates are more common and close off smaller channel openings (less than 300 feet). The 
leaves are submerged at all times and are moved into position during a storm event. Sector gate sizes can 
vary greatly in height and width and are used in flood control applications around the world. Since they are 
usually dewatered to perform maintenance, shipping operations in the area can be disrupted unless an 
alternate solution is considered during this time. 

Table 23 - Favorable and Unfavorable Aspects of Non-Floating Sector Gates 
Favorable Unfavorable 
Structural aspects, layout, and operation 
 Large gate span feasible 
 No vertical clearance limitation 
 Not subjected to wind 
 Suitable for deep waters 
 Closing operation requires minimal time 
 Stable structure; no load concentration 
 Dry docks provides easy maintenance and 

protection from vessel collision 

 Large space and deep excavation required for chambers 
 Silting may hamper operation 
 Load transfers to hinges and pintle which require regular 

maintenance against corrosion and underwater growth 

Hydraulic and hydrodynamic aspects 
 Limited differential head and horizontal flow 

contraction in the last stage of closure 
 Suitable for reverse head and flow 
 Not sensitive to flow vibrations 

 Susceptible to siltation in side chambers 
 Underwater pintle may jam due to debris hindering 

operation 

 

 
Figure 35 - Non-floating Sector Gate 

This gate will be studied along with other gate options for possible gate structures around Cow Bayou and 
Sims Bayou. 
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4.3.6. Barge Gates 
Barge gates (Figure 36) are floating gates that are floated into place and then sunk to the proper depth to 
ensure protection during storm events. These gates are made of high-performance lightweight concrete 
(HPLC) and ballast tanks that are filled with water to help sink the gate onto the foundation slab in the 
closed position. Usually, the barge floats out of the way and sits parallel to the channel in the open position, 
but some barge gates can move parallel to the gate opening itself. The use of high-durability concrete is 
crucial to protect the concrete and reinforcement from the corrosive effect of sea water. Lightweight 
concrete must be used to meet operational requirements. The hinge assembly can simply be a mooring 
point, and the operating machinery can be anything that has the means to move barges. Typically, some 
system of rope and capstan or winch and cable are used for operation. They are inexpensive and have a 
relatively short construction period, but the operating difficulty of larger gates makes them undesirable for 
flood protection. Barge gates in the New Orleans area have performed well against storm surge, but the 
operating (opening and closing) has proved problematic. The Inner Harbor Navigation Canal (IHNC) barge 
gate takes up to 9.5 hours to close and must be closed when the tidal flow is less than 0.5 miles per hour. 
This speed requirement means that the gate must be closed well in advance of any tropical storm activity 
that may affect the tidal flow rate. The concrete is prone to cracking if not installed, maintained, and 
operated properly. 

Table 24 - Favorable and Unfavorable Aspects of Barge Gates 
Favorable Unfavorable 
Structural aspects, layout, and operation 
 Large gate span feasible 
 Quick construction time 
 No vertical clearance limitation 
 Suitable for deep waters 
 Closing operation requires minimal time 
 Stable structure; no load concentration 

 Large space and deep excavation required  
 Flat and smooth sill required 
 Silting and debris may hamper operation 

 

Hydraulic and hydrodynamic aspects 
 Suitable for reverse head and flow 
 Not sensitive to flow vibrations 

 Susceptible to vessel collision and siltation in open 
chambers 

 Sensitive to flow during opening and closing 
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Figure 36 - Barge Gate 

After the location, alternatives, and requirements are further investigated in the next phase of this study, 
this type of gate will be investigated further for portions of the study area, along with other possible 
options. 
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4.3.7. Inflatable Rubber Dam 
Rubber dams are barriers that resemble rubber bladders (Figure 37). In the open position, they lie on the 
seabed. When a storm surge event is imminent, they are inflated with air while a gravity-feed system allows 
water to flow in. Once the threat of flooding is over, the water is pumped out and the air is released from 
the dam. Inflatable rubber dams are not widely used in storm surge protection and are more commonly 
used for river engineering and water control applications. They are desirable because there is no clearance 
height limitation, are not subject to wind, do not need a lot of space for construction, and are stored out of 
view when not in use. The foundation requirements are less than that of other flood gates because the 
overall weight of the structure is much lower than a steel gate of comparable size. They cannot be 
constructed in deep water, and the rubber sheet is difficult to inspect and maintain on a regular basis. If not 
carefully monitored, the rubber is an easy target for vandalism. The difficulty in fabricating large reinforced 
rubber sheets limits the size of the dam. 

Table 25 - Favorable and Unfavorable Aspects of Inflatable Rubber Dams 
Favorable Unfavorable 

Structural aspects, layout, and operation 
 No limitation of span 
 No vertical clearance limitation 
 Not subjected to wind 
 Space requirement is limited 
 Direct transfer of hydraulic load 
 Hidden when not in use 
 No need for hinges and driving system 

 Flexible structure, low frequencies, small stiffness, large mass 
 Internal pressure determines stability 
 Storage and immersion of rubber sheet causes problem 
 Not suitable for deep water 
 Difficult inspection, maintenance, and replacement of rubber 

sheet 
 Vulnerable to vandalism  

Hydraulic and hydrodynamic aspects 
 Vertical closure of the flow opening 
 Not sensitive to silting of sill 

 Susceptible to ships or objects collision 
 Strong flow contraction in last stage 
 Considerable vibration due to wave loads 
 No spill of excess water; overflow vibrations 

 

 
Figure 37 -Inflatable Rubber Dam 
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If large ships have to pass the barrier without any hindrance or delay, as will be required for a busy entrance 
channel to a large harbor, design options such as a rubber dam or miter gates, may be ruled out.  

4.4. Ancillary Structures  
All around the world, the basic infrastructure of a flood control system consists of some ancillary structures 
that tie in the control structures like gates, locks, dams, etc. to higher grounds. These are essential parts of 
the entire line of defense against flooding or storm surge that are of relatively lower height and are 
comparatively less expensive to construct. In large flood barrier projects with substantial lengths, it is 
judicious to form the majority of the line of defense using these ancillary structures while using the control 
structures at higher channel depths or at locations where navigation needs to be accommodated.  

Examples of ancillary structures in flood and storm surge control systems may include, but are not limited to 
the measures discussed in the following sections. 

4.4.1. Levees  
Levees are earthen mounds that prevent flood water from passing toward the protected side. The height of 
the levee is determined based on the design of flood elevation particular to the terrain. The earthen fill 
generally slopes down from this elevation in both directions (Figure 38) using suitable slopes. The top of the 
levee is generally flat and sometimes accommodates roadways or recreational areas. The sloped surfaces on 
both sides are sometimes underlain using geotextile that prevents washout of the earthen material. In many 
instances the levee sides are armored using riprap if higher wave or tidal action is anticipated. If not 
armored, the slopes of the levee are seeded with grass, which prevents erosion of levee material. Levees are 
typically easy to construct. If borrow pits can be identified nearby, a levee provides a good solution as an 
ancillary structure. Otherwise, materials need to be hauled from distance to the project site. A major 
disadvantage of the levee is that the footprint required is very large, which entails added cost of right-of-
way (ROW) acquisition. Another deficiency that levees present is that since they are constructed by 
depositing earthen materials, considerable settlement maybe expected.  

 
Figure 38 - Typical Levee Section 
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4.4.2. I-Wall  
I-walls are extensions of a levee height that help to reduce the footprint of the levee system. I-walls serve to 
raise the barrier elevation compared to the top of levee elevation. Using an I-wall system, a cut off sheet pile 
that protrudes beyond the top of the levee is embedded within the center of the levee. That exposed part of 
the sheet pile is then capped with concrete that has small embedded portions within the levee top. This 
concrete cover on top, forming a vertical wall, is known as an I-wall (Figure 39). I-walls are generally not very 
tall. The USACE recommended maximum height of an I-wall is 4 feet. Nevertheless, an I-wall on top of the 
levee reduces the cost of the protection compared to a levee-only solution. Also due to the reduced 
footprint of such a levee, substantial benefit is achieved in terms of lesser ROW requirement.  
 

 
Figure 39 - Typical I-wall Section 
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4.4.3. T-Wall/L-Wall  
T-wall and L-wall are purely structural solutions built of reinforced concrete. In the case of T-wall (Figure 
40(a)), the structure is in the shape of an inverted T, where the bottom horizontal portion is known as the 
base and the vertical element is known as the stem. The stem forms a wall or barrier against the flood water 
or storm surge and transfers the hydrodynamic load to the base slab, which is generally founded on piles of 
soft soils. Depending on the hydrostatic load and the presence of sandy soil, T-walls may be designed 
without any deep foundation. In many such cases, T-walls generally have a small extension below the base 
slab, which is known as the shear key. The purpose of this element is to generate enough passive earth 
pressure that would contribute against sliding of the T-wall monolith due to horizontal water pressure from 
the flood side.  

An L-wall (Figure 40(b)) is designed on the same concept except the shape of the monolith is similar to an 
upright L. T-walls/L-walls are very effective solutions against hydraulic loads. Within the New Orleans area, 
T-walls as high as 30 feet or more have been successfully constructed. This type of structure requires much 
less footprint compared to levees of similar height. However, being made entirely out of concrete, 
T-walls/L-walls may not have the aesthetic appeal of the levees that are armored with grass and blend well 
with the natural environment.  

 
Figure 40 - Typical (a) T-wall & (b) L-wall Sections 
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4.4.4. Combi-wall system  
Combi-walls (Figure 41) are built from a combination of spun cast piles, closure piles, and steel battered 
piles. The spun cast piles are placed closely near one another and the voids between the piles are sealed 
with closure piles and grout bags. Jet grout is often used to ensure a watertight connection to hold head and 
control seepage. The spun cast piles are braced with steel battered piles and then integrated with a concrete 
cap beam. This pile cap incorporated a roadway that allows access to the gates for vehicular maintenance 
traffic. 

 
Figure 41 - Typical Combi-wall Section 

For this phase of the study, ancillary structures surrounding and supporting different notable flood control 
and storm surge barriers have not been studied. These need to be investigated in the future to understand 
their applicability to the main control structures. Also, further investigation may be needed to identify 
different types of similar ancillary structures that have not been discussed in detail within this section, but 
are noteworthy. 
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5. Analysis of International Projects 
As part of the Phase 1 data collection, the study team conducted a review of existing gate structures that are 
currently in operation around the world. The purpose of this review was to gain an understanding of how 
other nations have addressed their storm surge and flooding issues, and to gather information on the 
various types of structures and their function, design criteria, and cost. This review will enable the study 
team to apply current and best practices during alternatives scoping and development. 

5.1. International Gates 
5.1.1. Marina Barrage – Singapore 
The barrier is located in the Marina Channel, between Marina East and Marina South. It was opened in 
November 2008. The barrier consists of nine crest gates, each measuring 100 feet wide and 16.5 feet high. 
This dam (Figure 16) converted Marina Bay and Kallang Basin into a new freshwater reservoir. It provides a 
new fresh water supply and flood control to the surrounding low-lying areas. The structure is only navigable 
for small pleasure craft. During periods of heavy rain, the crest gates open to allow excess rainwater to flow 
into Marina Bay. Under normal conditions, the gates stay closed and protect the low-lying areas of the city 
such as Chinatown, Jalan Besar, and Geylang from high tide. If the tide is high and rainfall is severe, excess 
rainwater can be expelled using pumps that lie under the gates.  

Since the water level is controlled by gates and pumps, the reservoir level remains steady and calm year 
round allowing for water sports like kayaking or dragon-boat racing. The Marina Barrage is a popular 
recreation area, providing green space for other non-water activities. The complex has also used its 
construction as an opportunity to show off Singapore’s drive to become “greener”. All of the electricity 
needed for lighting around the barrage is provided by over 400 solar panels in a nearby park. This barrier, 
like others in Singapore, is designed to prevent flooding due to high tides and rainfall, not storm surge 
events. This type of gate would not be suitable for the study area and will not be studied further. 

 
Figure 42 - Marina Barrage 

5.1.2. Fudai Flood Gate – Japan 
The barrier is located near the fishing village of Fudai in northeast Japan. The adjacent floodwall was built in 
1967, and the gate construction was completed in 1984. The system consists of four 51-foot-high by  
80-foot-wide vertical lift gates and the adjacent seawall. The seawalls tie into the two mountainsides that 
flank the town. The barrier prevents storm surge and tsunami waves from entering the village. The village 
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has a small fishing port that lies outside of the protection area. This gate complex (Figure 43) is considered 
non-navigable, and since it is in a rare position between two mountains, it will not be explored further. It 
should be noted, however, that this gate was built prior to a catastrophic event, not in reaction to one. At 
the time of its construction, the mayor of the town was widely ridiculed for wasteful spending. The gate 
proved essential to the survival of the village as nearby towns were flooded and experienced major damage 
and loss of life during the 2011 tsunami. 

 
Figure 43 - Fudai Flood Gate 

5.1.3. Ramspol Storm Surge Barrier – Netherlands 
The Ramspol Storm Surge Barrier (Figure 44) is an inflatable rubber dam that protects the nearby land from 
storm surge from Ijssel Lake. Construction was completed in 2002. It is the only inflatable dam that is a 
major flood protection barrier. The barrier consists of three 246-foot-long sections. While most inflatable 
dams are filled with only water or air, this dam uses a combination of the two. This allows for a smaller 
rubber body and reduces the inflation and deflation time. First, the dam is filled with water; the water flows 
in automatically and air compressors are used to fill the dam with air to the desired elevation. When 
inflated, the dams stand about 27 feet from the top of the sill. The dam can be operated in flowing water 
and is very resistant to wave loading. These types of dams are not widely used for storm surge protection, 
and are very vulnerable to vandalism. 

 
Figure 44 - Ramspol Storm Surge Barrier 
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5.1.4. Maeslant Barrier – Netherlands 
The Maeslant Barrier (Figure 45) is a storm surge barrier that is essential to the Delta Works project in the 
Netherlands. Initially, the plan to protect Rotterdam involved raising and reinforcing the existing dikes 
around the area. It was realized that the cost and construction time of such a project would far exceed that 
of a movable barrier in the river that connects the Rotterdam harbor with the North Sea. The harbor is very 
important to the economy of the region, so vessel access needed to remain unimpeded. The winning plan 
was chosen because it did not restrict the existing opening and most of the construction could take place in 
the dry docks that sit on each side of the channel. When the barrier is open, the gates remain in the dry so 
maintenance can be easily done without having to close any part of the channel. 

Construction began in 1991 and was completed in 1997. The barrier consists of a 72-foot-high floating sector 
gate with a 1,180-foot opening. The 788-foot-long gates are stored in dry docks on the adjacent shore. 
Under normal conditions, the gates are kept fully open, allowing for boat traffic to access the nearby ports. 
When storm surge above 10 feet is expected, the gates close automatically by computer. The docks are 
flooded and the gates are floated into the closed position using a small train to move the gates to the middle 
of the channel. When they are properly situated, they are then flooded with water to force them to the 
bottom concrete sill. When they are a few feet above the sill, the flooding process is halted to allow the 
increasing current to wash away the accumulated silt on the sill. About one hour later, the gates can be 
completely submerged into position. 

 
Figure 45 - Maeslant Barrier 
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5.1.5. Hartel Barrier – Netherlands 
The Hartel Barrier is a storm surge barrier that is part of the Delta Works project in the Netherlands. 
Construction was completed in 1997. The barrier consists of two vertical lift gates (Figure 46) – the short 
gate spans 162 feet across the channel and the long gate spans 322 feet across the channel. A shipping lock 
sits adjacent to the vertical lift gate complex. When lowered to their closed position, the gates provide 
protection for about 10 feet above sea level of storm surge. In the open position, the gate bottoms rest 
about 46 feet above sea level. The same computer program that determines the actions of the Maeslant 
Barrier also controls when the Hartel Barrier closes. The design of the barrier allows for it to be overtopped 
in extreme storm surge situations. This allows the gate to limit the horizontal hydraulic load while 
maintaining storm surge protections. In the closed position, the gate actually sits about 0.65 feet above the 
sill, leaving a leakage gap open. 

While the barrier is in a coastal region, it is farther into the channel than most of the other gates that are 
presented here. This type of gate may be further investigated for areas in the study region that are more 
inland and subject to less wave action and have less height restrictions on vessel traffic.  

 
Figure 46 - Hartel Barrier 
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5.1.6. Thames Barrier – United Kingdom 
The Thames Barrier (Figure 47) is a storm surge barrier that protects central London from tidal surges. 
Potentially dangerous weather conditions are forecasted up to 36 hours in advance using information from 
the Met Office, tide, wind and pressure gauges, and integrated computer analysis. The decision to close the 
gate is based strongly off of a matrix of three factors: 1) the height of the tide in the estuary; 2) the height of 
the tidal surge; and 3) the river flow entering the tidal Thames River, measured as is passes over Teddington 
Weir. Each gate can be closed in 10 to 15 minutes, but it takes about one hour to close the entire barrier. As 
of March 2014 the barrier has been closed 174 times. The barrier spans 1,700 feet across the Thames River 
and includes 10 steel gates that divide the river into four 200-foot and two 100-foot navigable spans. The 
other four openings are non-navigable. The main gates are 66 feet high and protect London from tidal surge 
up to EL +23.6 above sea level. In the open position, the vertical sector gates in the navigable spans sit under 
the water to allow boat traffic access without height restrictions. In the maintenance position, the gates sit 
above the water to eliminate the need for dewatering procedures in the gate bays. The falling radial gates in 
the non-navigable spans remain above the water in the open position. This barrier is the centerpiece of a 
larger system of defenses that protect London from flooding, including flood walls, the Barking Barrier, and 
the King George V flood gate.  

Flooding had always been a problem along the banks of the Thames River, but it was not until the Thames 
River Prevention of Floods Act of 1879 that legislation was finally enacted to address the problem. Flooding 
in 1928 (which killed caused 14 deaths) and surge tides combined with higher spring water levels in 1953 
(which caused over 300 deaths) led to renewed focus on a flood protection barrier in the Thames. Until the 
barrier was proposed, the preferred method of flood control in London was to erect higher and higher flood 
walls. It was realized that this solution, though effective and easy to maintain, was not ideal. Construction of 
the barrier began in 1974 and took eight years to complete. 

 
Figure 47 - Thames Barrier 
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5.1.7. Eider Barrier – Germany 
The barrier is located at the mouth of the Eider River near Tönning on Germany’s North Sea Coast. 
Construction was completed in March 1973, in response to the North Sea flood of 1962. According to early 
records, as many as 15 floods in the fourteenth century, 13 in the seventeenth, and 17 in the eighteenth can 
be attributed to the North Sea. Initial design of a flood control structure began as early as 1957. Five years 
later, after much planning and modeling, the decision was made to dam the Eider River at the mouth rather 
than place a barrier closer inland or raise the existing dikes in the area. The barrier prevents storm surge 
from entering the Eider River during severe storm events. The barrier is comprised of two separate rows of 
five radial gates (Figure 48). This provides a double layer of protection as well as redundancy in case of a 
gate failure. Each gate spans 130 feet and is 28 feet above sea level in the closed position. The gate complex 
works in conjunction with the nearby dike system. A shipping lock sits adjacent to the barrier. The barrier is 
not navigable by shipping vessels and all traffic must travel through the lock. The barrage has become a 
tourist attraction, and guided tours are available at no charge.  

 
Figure 48 - Eider Barrage 

5.1.8. St. Petersburg Dam – Russia 
The barrier is located in Neva Bay in the Gulf of Finland. St. Petersburg has a long history of flooding, with 
the occurring being a mere three months after the city’s founding in 1703. Over the following years, the city 
has been flooded over 200 times, with three of the floods being categorized as catastrophic (flooding above 
10 feet as measured at the National Mineral Resources University). The worst flood occurred in 1824 and 
caused several hundred deaths. Construction of the dam began in 1978, but due to political strife the entire 
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system was not completed until 2011. The barrier consists of a series of 11 separate dams measuring 16 
miles. It stands 26 feet above sea level, and contains two gate openings for shipping vessels. The large gate 
opening (Figure 49) is 650 feet wide with a channel depth of 52.5 feet. This opening contains a floating 
sector gate. The smaller opening is 360 feet wide with a channel depth of only 23 feet. This opening contains 
a vertical lift gate. The rest of the structure consists of 11 earth-and-rock embankments along with six sluice 
gate facilities measuring a total of approximately 5,500 feet. The sluice gates provide tidal surge protection 
during a storm event and allow water flow from Neva Bay into the rest of the Gulf of Finland during normal 
conditions. The entire dam system also includes a six-lane highway running over the majority of the dam 
along with a tunnel that runs under the large sector gate opening. 

Initially there were concerns that during heavy rainfall, the barrier would trap the water in Neva Bay and 
cause flooding. It was determined that the size of Neva Bay is large enough to allow excess water to pool like 
a reservoir.  

 
Figure 49 - St. Petersburg Dam 
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5.1.9. Venice Flood Barrier (MOSE Project) – Italy 
The barriers are located at the Lido, Malamocco, and Chioggia Inlets and separate the Venetian Lagoon from 
the rest of the Adriatic Sea. Construction of the barriers began in 2003 and is currently ongoing. The system 
consists of a total of 78 flap gates that rest submerged during normal conditions and rise out of the sea 
during storm events. The Lido inlet (Figure 50) contains two rows of gates – 21 on the northern side and 20 
on the southern side – linked by an artificial island in the center and a small lock for fishing boats and 
emergency vessels.  

 
Figure 50 - Lido Inlet Barrier 

The Malamocco Inlet (Figure 51) contains one row of 19 gates along with a lock for large shipping vessels. 

 
Figure 51 - Malamocco Inlet Barrier 
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The Chiaoggia Inlet (Figure 52) contains one row of 18 gates and two small locks for fishing boats and 
emergency vessels. 

 
Figure 52 - Chioggia Inlet Barrier 

The gate panels vary in size, the smallest being 61 feet long and the largest being 97 feet long along the 
length of the channel. These panels rise up in a tilted position when in service. Each of the panels blocking 
the channel is approximately 65 feet wide. They are designed to protect against a tidal surge of 10 feet. Due 
to the lack of a rigid connection at the bottom, this type of gate may not be suitable to sustain repetitive 
impacts from a barge or vessel. Since its inception, the Experimental Electromechanical Module (MOSE) 
project has been met with fierce opposition from political and environmental groups. These groups argue 
that the cost of the project has been much higher than alternative systems used in other places such as 
England and the Netherlands. They also express concern about environmental aspects of the project, 
namely that the leveling of the inlets and the reinforcement of the lagoon bed will upset the hydrogeological 
balance and ecosystem of the entire lagoon. The project is still not completed, and it is unclear at this time 
what kind of long term operational and maintenance problems will arise. 
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5.1.10. Nieuwpoort Storm Surge Barrier – Belgium 
The Nieuwpoort Storm Surge Barrier (Figure 53) is a gate that is currently under construction. It will protect 
the coastal city of Nieuwpoort in Belgium. Construction is expected to be completed in 2016. The 125-foot 
gate is stored underwater in the open position. When closed, the gate rises about 28 feet above sea level. 
The depth of the channel is 15 feet and the total height of the gate is 43 feet to protect against a tidal surge 
of up to 25.75 feet. The local populace uses the surrounding area for recreational purposes and did not want 
a gate structure to be visible and intrusive.  

 
Figure 53 - Nieuwpoort Storm Surge Barrier 

5.2. Domestic Gates 
5.2.1. Seabrook Floodgate Complex – Louisiana 
The Seabrook Floodgate Complex (Figure 54) is located at the north end of the IHNC near Lake 
Pontchartrain. Construction was completed in 2012. The barrier protects New Orleans against storm surge 
from Lake Pontchartrain during hurricanes. A number of alternatives were considered, but ultimately a 
sector gate was chosen because of its long history of flood protection and the USACE’s familiarity with this 
type of structure. When bathymetric data was analyzed, it was discovered that a large scour hole existed in 
the center of the channel. By narrowing the channel, the water velocity would increase thereby increasing 
the potential for scour in the future. To combat this, vertical lift gates were placed on each side of the sector 
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gate to maintain adequate flow during normal conditions. The complex consists of a 95-foot-wide navigable 
sector gate and two 50-foot-wide, non-navigable vertical lift gates. The sector gate and vertical lift gates are 
34 feet high; they extend from a sill elevation of 18 feet below sea level to 16 feet above sea level. The gates 
tie into the surrounding protection system through a series of T-walls that also stand 16 feet above sea level. 

 
Figure 54 - Seabrook Floodgate Complex 

5.2.2. IHNC-Lake Borgne Surge Barrier – Louisiana 
The IHNC Surge Barrier is located near the intersection of the Gulf Intracoastal Waterway (GIWW) and the 
Mississippi River Gulf Outlet. Construction was completed in 2013. The barrier protects New Orleans and 
St. Bernard Parishes against storm surge from the Gulf of Mexico and Lake Borgne during hurricanes. The 
total length of the barrier is 1.8 miles. It consists of a 150-foot-wide sector gate that is adjacent to a barge 
gate with a 150-foot opening in the GIWW (Figure 55(a)). The sector gate is 42 feet high while the barge gate 
is 44 feet high. The sector gate allows for shallow draft vessels. A combi-wall system of steel and concrete 
piles connects these gates to a 56-foot-wide by 34-foot-high vertical lift gate (Figure 55(b)) at Bayou 
Bienvenue. This gate allows small fishing vessels access to the nearby marsh. The combi-wall also extends 
from the Bayou Bienvenue vertical lift gate to the LPV 145 T-wall system. [LPV 145 is a levee segment 
located between Lake Borgne Barrier (Bayou Bienvenue) and LPV-144 (Bayou Dupre), approximately 30,300 
linear feet in length.] The entire surge barrier structure protects against a tidal surge of 25 to 26 feet above 
sea level.  
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During installation of the barge gate, a large crack was produced when the gate was being sunk into 
position. The operators have encountered problems during the closing of the barge gate. It must be opened 
and closed in tandem with the adjacent sector gate, otherwise the strength of the current will not allow the 
gates to open and close properly. Since the majority of the material is concrete, cracking proved to be a 
major issue during construction and mobilization to the project site. 

 
Figure 55 - (a) Sector Gate & Barge Gate, (b) Bayou Bienvenue Vertical Lift Gate 

5.2.3. Fox Point Hurricane Barrier – Rhode Island 
The barrier is located near the confluence of the Providence River and the Seekonk River in Providence, 
Rhode Island. Construction was completed in 1966. The barrier protects low-lying areas of Providence 
against tidal surge due to hurricanes and other severe storm events. It consists of three tainter, or radial, 
gates (Figure 56) that are 40 feet wide and 40 feet high. In the open position the gate bottoms sit 25 feet 
above sea level to allow fishing boats and small pleasure craft through. The barrier is designed to protect 
against tidal surge that is 25 feet above sea level. A pump station containing five pumps capable of pumping 
3.15 million gallons of water per minute sits adjacent to the gates. These pumps are activated when the 
river level increases during a storm event. Vehicular gates under Interstate 195 and a 25-foot-high dike close 
off the rest of the area during a storm event. 
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Providence has been a very important port city to Rhode Island since the dawn of America. Located near the 
port, the downtown area is nestled in a shallow basin that is closer to sea level than its surrounding area. A 
hurricane in 1938 inundated the entire downtown area, causing millions of dollars in damage and 250 
deaths in the region. Another storm, Hurricane Carol, hit the area in 1954 and was a wake-up call to the 
local residents and politicians. The passing of the Flood Control Act of 1958 spurred the construction of the 
Fox Point Hurricane Barrier. 

 
Figure 56 - Foxpoint Hurricane Barrier 

5.2.4. Stamford Hurricane Barrier – Connecticut 
The barrier is located in Stamford Harbor in Connecticut. The city of Stamford has a long history of flooding, 
dating back to 1635. A hurricane in 1938 flooded the area and caused about $6 million in damages. In 1954, 
Hurricane Carol caused an additional $3.4 million in damage and spurred the local residents to take action 
against flooding. Construction started in May 1965 and was completed in January 1969. The barrier (Figure 
57) protects against tidal surge during hurricanes and severe weather events. It consists of three 
components. The first is a 2,850-foot-long earthfill dike along with a navigable steel flap gate with a 90-foot 
opening, both of which are designed to protect against a tidal surge of 17 feet above sea level. In the open 
position, the gate rests on the bottom of the 18-foot-deep channel. A pump station to expel water during an 
event is also part of this leg segment. The second component consists of a 1,350-foot-long concrete wall, a 
2,950-foot-long earthfill dike, and a pump station. This section also protects against a tidal surge of 17 feet 
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above sea level. The third component is a 4,400-foot-long earthfill dike and two pumping stations. This 
component protects against a tidal surge of up to 19 feet above sea level. The barrier protects about 
600 acres of land including manufacturing plants, commercial districts, and residential neighborhoods. The 
USACE maintains and operates the navigational gates, while the city maintains the rest of the barrier. 

During the design phase of this project, the local engineers reached out to the U.S. Weather Bureau and the 
Beach Erosion Board affiliated with the Texas Research Foundation of Texas A&M University. In order to 
design for the worst case scenario, the engineers looked at the strongest hurricane in recorded history along 
the Atlantic coast – a category 4 storm off the coast of the Carolinas in September 1944. The storm 
conditions were transposed onto the New England coast in order to calculate the anticipated tidal surge.  

 
Figure 57 - Stamford Hurricane Barrier 

5.2.5. GIWW West Closure Complex – Louisiana 
The barrier (Figure 58) is located near the confluence of the Harvey Canal and the Algiers Canal. Major 
construction was completed in 2011. The barrier protects portions of Orleans, Jefferson, and Plaquemines 
Parishes on the west bank of the Mississippi River from tidal surge due to hurricanes and severe storm 
events. Initially, a tandem of two sector gates was thought to be the best solution, with one being able to 
stay open in the event that the other would need to undergo maintenance. Ultimately, the USACE decided 
on one large gate in order to reduce costs and construction time. The complex consists of a 225-foot 
navigable sector gate, an 11-bay pumping station, five 16-foot-by-16-foot sluice gates, 4,200 feet of T-wall, 
and a water control structure with two 8-foot-by-8-foot gates. The sector gate is 32 feet high and can 
protect against a tidal surge of 16 feet above sea level. The pumping station is capable of expelling water at 
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approximately 150,000 gallons per second. One of the challenges in design and construction was to not 
disturb the nearby wetlands that are protected by the EPA’s Bayou aux Carpes Clean Water Act (CWA). 

 
Figure 58 - GIWW West Closure Complex 

5.2.6. New Bedford Hurricane Protection Barrier – Massachusetts 
The barrier is located within New Bedford and Fairhaven Harbor. Construction was completed in 1966. The 
barrier (Figure 59) protects areas in New Bedford, Fairhaven, and Acushnet from tidal surge due to 
hurricanes and severe storm events. The protected area encompasses about 1,400 acres and is home to 
densely inhabited industrial and commercial properties. This area was severely flooded during the 
September 1938 Hurricane and Hurricane Carol in 1954. Hurricane Carol caused approximately $8.3 million 
in damages.  

The barrier consists of a 150-foot-wide sector gate and 4,500 feet of earthfill dike with stone slope 
protection. The barrier is designed to protect against tidal surges of 20 feet above sea level. In the open 
position, the barrier is accessible to vessel traffic. The gate is operated and maintained by the USACE, while 
the rest of the barrier is maintained by the city. 

 
Figure 59 - New Bedford Hurricane Protection Barrier 
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5.2.7. Bush Canal Floodgate – Louisiana 
The Bush Canal Floodgate is located at the confluence of Bush Canal and Bayou Terrebonne in Terrebonne 
Parish. It is part of the Morganza to the Gulf Protection Project, and construction was completed in 2011. It 
was built in response to the flooding caused by Hurricane Ike in 2008. The gate works in conjunction with 
the Placid Canal Floodgate and the adjacent 6.5 miles of levees. Although Congress had authorized 
$550 million in 1992 and again reauthorized the available money in 2007 for flood protection along the 
Morganza to Gulf area, the federal government has yet to contribute any funding toward construction. The 
costs have been covered on the local and state level. The 56-foot-wide barge gate (Figure 60) protects the 
communities of Chauvin, Dulac, Grand Caillou, and Little Caillou during a storm event. The barrier is 
designed to protect against tidal surge of 18 feet above sea level. 

 
Figure 60 - Bush Canal Floodgate 
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5.3. Summary Table of Gates 
Barrier Location Gate Type Gate Opening Channel Depth 

Compared to MSL 
Notes 

Venice Storm Surge 
Barrier 

Italy Flap gate Multiple gates, 
65.6' wide each 

Maximum depth of 
approximately 40' 

Not visible when open, 
difficult to maintain. May 
not withstand vessel 
impact. Larger footprint at 
the channel bottom may 
disrupt ecology. 

Maeslant Storm 
Surge Barrier 

Netherlands Floating sector 
gate 

1180' 56' Suitable for large opening. 
No vertical clearance 
issues; supports must be 
able to be placed on dry 
land. Gate radius (arm) is 
substantially large. 

Hartel Barrier Netherlands Lifting gate 162' and 322' 21' Limited vertical clearance; 
barrier is not designed for 
complete water tightness. 

Stamford Hurricane 
Barrier 

Connecticut Flap gate 90' 12' Not visible when open; 
potential maintenance 
issues. 

IHNC New Orleans 
Hurricane 
Protection Barrier 

Louisiana Sector Gate 150' 16' Barge and sector gate 
together may present 
operation issues 

Seabrook Gate 
Complex 

Louisiana Sector gate + 
lift gate 

95' 18' Good solution if vessel 
beam size is less than 100’ 
and total opening is 
relatively small. 

Thames Barrier UK Segment gate 4-200' and  
2-100' 

19' Fits well in rivers, can add 
as many additional bays as 
needed to protect the 
entire area. 

Fox Point Hurricane 
Barrier 

Rhode Island Radial gate 3-40' 15' Not suitable for areas with 
a great deal of boat traffic. 

Nieuwpoort Storm 
Surge Barrier 

Belgium Segment gate 125' 15' Suitable for areas with not 
too large opening and 
where the local 
population does not want 
the gate to be visible. 

New Bedford 
Hurricane 
Protection Barrier 

Massachusetts Rolling sector 
gate 

150' 30' Standard gate design, but 
environmental concerns 
will arise if the rest of the 
bay is closed off. 

GIWW West Closure 
Complex 

Louisiana Sector gate + 
pump station 

225' 16' Combination gate and 
pump station good 
solution for low-lying 
areas. 

St. Petersburg Dam Russia Lift gate + 
floating sector 
gate 

650' and 360' 52.5' and 23' Example of barrier that 
protects a very long 
stretch of bay. 

Eider Barrier Germany Radial gate 5-130' 18' Non-navigable solution 
that is suitable for shallow 
waterways with little 
vessel traffic. 

Bush Canal 
Floodgate 

Louisiana Barge gate 56' 6' Suitable for smaller 
closures. 
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6. Public Coordination and Outreach  
Public coordination and outreach activities for Phase 1 of the Storm Surge Suppression Study included 
development and maintenance of stakeholder databases, including public comment and feedback 
documentation; maintenance and updates to the study website; development of collateral materials and 
public communication tools; and coordination and execution of media and public outreach events. Public 
coordination and outreach activities for Phase 1 of the Storm Surge Suppression Study culminated with a 
series of public scoping meetings in early December 2014. Public coordination and outreach activities are 
outlined in the following section, and comprehensive documentation of outreach activities is included in 
Appendix C. 

6.1. Stakeholder Information and Feedback Databases 
The study team built upon existing databases used for similar studies in the region to develop the 
stakeholder information and feedback database for the GCCPRD Storm Surge Suppression Study. In addition 
to interested stakeholders, the stakeholder database also contains contact information for elected officials 
on the local, state, and federal levels within the six-county study region. The stakeholder database is 
comprised of contact information including name, mailing address, organizational affiliation, telephone 
number, and e-mail address. The stakeholder database also contains a transcription of all public feedback 
received through various methods including comment forms returned at public scoping meetings or mailed 
to the project manager, comments submitted through the website, and formal letters mailed to the project 
manager.  

The following information is tracked and documented by the study team: 
 Media relations efforts and study-related news (i.e., a media archive) 
 Public meeting attendance  
 Public comments, response tracking, and follow-up 
 Original feedback documents 

6.2. Study Website 
The study website (www.gccprd.com) serves as a single, 
prominent source of study information. The website 
maintains background information including “About the 
District,” “About the Study,” and “Frequently Asked 
Questions.” During Phase 1 of the study, the website was 
updated to include a “Get Involved” section that features a 
feedback submittal tool through which users can submit 
comments, as well as an online portal to sign up for the 
study stakeholder mailing list. An “Announcements” 
section was also added to the study website, which 
presents upcoming outreach events such as the public 
scoping meetings and important study updates. The study 

Figure 61 - The gccprd.com website 
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website also features the video introduction to the study, which provides study background information and 
announces the public scoping meetings. In addition to providing study information, the website clearly 
announced meeting locations and times in the month and weeks preceding the three public scoping 
meetings. 

6.3. Communication Tools and Collateral Material Development 
6.3.1. Study Guide 
An informational handout providing history and context of 
the study was developed as a “study guide” for 
stakeholders and the general public. The study guide 
communicates the goals and process of the study and 
includes some educational information. The study guide 
was distributed at the media briefing and at public scoping 
meetings. These outreach events are further discussed in 
the sections that follow.  

6.3.2. Study Video Introduction 
A brief video introduction for the study was produced to 
provide a point of consistent, targeted communication in a 
professional and easily distributed format. The video 
introduction is approximately 5 minutes in length and 
informs the viewer of the creation of the GCCPRD, the 
goals of the Storm Surge Suppression Study, and how the 
public can be involved in the study. The video introduction 
was made available through the study website, was distributed to the study mailing list through mass e-mail, 
and was featured as the primary presentation at the public scoping meetings. Specific uses of the video 
introduction tool are further discussed in each corresponding section of this report. 

6.4. Noticing Activities 
Public scoping meetings were noticed using a variety of methods intended to reach the known stakeholders 
as well as the general public. Noticing methods included mailed letters to known stakeholders and elected 
officials; direct e-mail to known stakeholders and elected officials; published notices in regional newspapers; 
announcements on the study website; and press releases to regional media outlets. 

6.4.1. Notices on the Study Website 
The study website clearly announced meeting locations and times in the month and weeks preceding the 
three public scoping meetings. It features an online portal to sign up for the stakeholder database and a 
feedback submittal tool through which users can submit comments. The website also features the video 
introduction to the study, which provides study background information and announces the public scoping 
meetings. 

Figure 62 – Study Guide 
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6.4.2. Mailed Letters of Notice 
A total of 600 formal letters to local, state, and federal elected officials were mailed approximately 35 days 
prior to the first meeting. A total of 265 mailed notices announcing the public meetings were sent to key 
stakeholders approximately 30 days prior to the first meeting. Mailing lists and copies of the letters are 
included in Appendix C, Section 1. 

6.4.3. Mass E-mails 
Mass e-mails were sent to each individual who provided an e-mail address on the stakeholder database. 
E-mails were sent on November 10, 19, and December 3, 2014, to notice stakeholders of the upcoming 
public scoping meetings. The e-mail distribution list and a copy of the e-mail notice are included in 
Appendix C, Section 2.  

6.4.4. Newspaper Advertisements 
The study team utilized published notices in local newspapers to advertise the December 2014 public 
scoping meetings. Notices were published in English in the Houston Chronicle, the Orange Leader, the 
Baytown Sun, The Facts (Brazoria County), the Galveston Daily News, and the Port Arthur News, and a 
Spanish notice was published in La Voz. Affidavits of publication and copies of the notices are included in 
Appendix C, Section 3.  

Table 26 - Summary of Published Notices for Public Scoping Meetings 
Newspaper Publish Date 
The Facts (Brazoria County) Thursday, November 6 
Galveston Daily News Thursday, November 6 
The Orange Leader Saturday, November 8 
Port Arthur News Thursday, November 6 
Beaumont Enterprise Thursday, November 6 
The Houston Chronicle Thursday, November 6 
The Baytown Sun Thursday, November 6 
La Voz (Spanish) Sunday, November 9 

 

6.4.5. Press Releases 
Press releases were sent to local media outlets to announce public outreach events and generate awareness 
about the study. Copies of the press releases and a list of media outlets that received them are included in 
Appendix C, Section 4. 

6.5. Outreach Events 
6.5.1. Public Information Session 
A public information session was conducted on Thursday, October 9, 2014, and was hosted by Harris County 
Judge Ed Emmett and GCCPRD President Robert Eckels. The information session provided attendees with 
background and introductory information for the GCCPRD Storm Surge Suppression Study.  
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6.5.2. Media Briefing 
A media briefing was conducted on December 1, 2014, at 10 a.m. at the Harris County Commissioners Court 
Courtroom on the 9th floor of the Harris County Administration Building, 1001 Preston Avenue, Houston, 
Texas. The purpose of the media briefing was to disseminate key messages and set the tone for open 
communication surrounding the study prior to the large-scale public meetings. Members of the media were 
provided with an informational presentation from the project manager, and a study guide containing study 
background information. 

6.5.3. Public Scoping Meetings 
Open-house style meetings were held in League City, Baytown, and Beaumont on December 4, 9, and 
11, 2014, respectively, from 6 p.m. to 8 p.m.  

Public scoping meetings were hosted at the following locations on the following dates: 
Thursday, December 4, 2014 
6 p.m. to 8 p.m. 
League City Civic Center 
400 West Walker St. 
League City, Texas 77573 
 

Tuesday, December 9, 2014 
6 p.m. to 8 p.m. 
Harris County Precinct 2 
J.D. Walker Community Center 
7613 Wade Rd. 
Baytown, Texas 77521 

Thursday, December 11, 2014 
6 p.m. to 8 p.m. 
Jefferson County Courthouse 
Jury Impaneling Room 
1001 Pearl St. 
Beaumont, Texas 77701 

The purpose of the meetings was to introduce the Storm Surge Suppression Study to the public and gather 
public comments regarding the scope of the study. Upon arrival, attendees were asked to sign in and were 
provided with a study guide, an informational handout explaining the meeting format, and a written 
comment form. Copies of these public meeting materials are included in Appendix C, Section 6. 
Photographs documenting the scoping meetings are included in Appendix C, Section 7. 

 
Figure 63 - The public scoping meeting in League City on December 4, 2014 
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A total of 118 people, including 20 elected officials or their representatives, attended the public scoping 
meetings. Copies of attendee cards are included in Appendix C, Section 5. 

The study video introduction was featured as the primary presentation at the public scoping meetings and 
played continuously throughout the duration of each meeting. Copies of the video script translated to 
Spanish were made available at each meeting. Informational display booths containing both print and 
electronic content were arranged around the open-house meeting space. All display information was 
presented in both English and Spanish. Display content was identical at each public scoping meeting. Copies 
of display materials and photographs of the public scoping meetings are included in Appendix C, Section 6. 

Large-scale regional maps were available at the public scoping meetings for the public to indicate their input 
regarding areas of vulnerability or areas where previous storms have caused severe damage. Feedback 
provided on the input maps was not limited or censored to any specific topic – the public was invited to 
provide input related to the study. A map incorporating public input received at the public scoping meetings 
is included in Appendix C, Section 9. 

6.5.4. Additional Outreach Activities 
Additional outreach activities were carried out by Christopher Sallese, project manager, and David Hagy, 
deputy project manager. These activities included smaller meetings with existing community organizations 
and collaborative meetings and discussions with other researchers. A copy of the PowerPoint presentation 
used for additional outreach activities is included in Appendix C, Section 8. 

Table 27 - Summary of Additional Outreach Activities 
Date Organization 
April 8-9, 2014 USACE Surge Suppression Scoping Meeting 
May 21, 2014 SSPEED Symposium –Rice University 
June 2, 2014 Presentation to Deer Park Community Advisory Meeting 
August 1, 2014 University of Houston Hurricane Symposium- Panel Discussion  
August 4, 2014 Texas Joint Interim Committee on a Coastal Barrier System 
August 5, 2014 City of La Porte Community Advisory Meeting  
September 9, 2014 Civil Engineering Conference- Panel Discussion  
October 6, 2014 Collaboration meeting with SSPEED 
October 9, 2014 Harris County Public Information Session 
October 15, 2014 Collaboration meeting with SSPEED 
November 4, 2014 Presentation to Velasco Drainage District 
November 10, 2014 H-GAC and American Institute of Architect Panel Discussion 
November 12, 2014 Collaboration meeting with USACE 
December 10, 2014 Presentation to Seabrook Community Advisory Panel Meeting 
December 15, 2014 TAMU Ike Dike Symposium 

 

6.6. Phase 1 Pubic Comments 
Public comments were received at public scoping meetings, through mail, email (info@gccprd.com), and the 
comment portal available through the study website (www.gccprd.com). A database of public comments 
received, as well as a copy of each public comment document, is available in Appendix C, Section 9. 

Phase 1 Report – Data Collection  Page 92 



Storm Surge Suppression Study 

A general summary of comments expressed includes the following: 
 In support of the study. (6) 
 In disagreement with the study. (0) 
 Gratitude for public outreach. (2) 
 Federal funds should be allocated to assist the Texas Gulf Coast. (2) 
 Implementation of a storm surge suppression plan as soon as possible. (3) 
 Request for regular newsletters/updates on the study. (1) 
 Concern for public safety. (1) 
 Concerns regarding dredging material accumulating in the bay (Increasing the depth of the channel 

at the expense of the community). (1) 
 Importance of this region on a national level (refineries, chemical plants, ports, industries, medical 

facilities, research facilities). (1) 
 Acknowledgment that there are serious challenges to mitigating and increasing efficiency to protect 

a rapidly growing population that is changing culturally, economically, and topographically. (1) 
 Recognition of the diversity in our region and the lack of public experience with hurricanes. (1) 
 Request for prioritization and expedited delivery of highway expansion projects on thoroughfares 

that serve as evacuation routes. (1) 
 Request for public education for and sensitivity to the people who have no hurricane experience. (1)  
 Concern about who will be responsible for paying for implementation of the storm surge 

suppression plan. (1) 
 Protect to a 100-year-storm level. (1) 
 Consider storm drainage in addition to storm surge suppression. (1) 
 Close storm surge conveyance path (due to historical HL&P cut) in Southeastern Baytown. (1) 
 Prefer storm surge protection over an aesthetic view. (1) 

Proposed storm surge suppression methods for consideration: 
 Proposed structural methods 

o Request for movable barriers that allow water to drain quickly following a storm event. 
o Portable “Super Bag Network” (http://youtu.be/ry7eoP1PIV4; inventor’s name is James "Jim" 

Jackson, 269-598-2351). 
o Raise Highway 87 and 3005 about 15 feet. 
o Install seawall structure (with Archimedes screw pumps) around Galveston Bay. 
o Install Scandinavian-style swing gates at the mouth of the Houston Ship Channel. 

 Proposed nonstructural methods 
o Require critical infrastructure (schools, hospitals, retirement homes, police, fire, etc.) to be built 

to withstand category 4 hurricane surge and wind. (Example: Monroe County, FL) 
 Proposed “Building with Nature” methods/Man-made natural methods 

o Permanent natural barriers can contain stormwater and slow drainage. 

6.7. Continued Public Outreach 
Public feedback and participation will be encouraged throughout the duration of the study, and 
presentations to and meetings with interested stakeholders will continue. Periodic study updates will be 
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delivered to the stakeholder database contacts by email throughout Phase 2 of the study. A second series of 
public meetings will be held in spring 2016 to receive feedback about potential alternatives included in the 
region-wide storm surge suppression plan. Interested members of the public are encouraged to submit 
questions or comments online or by mail or email.  

  

Phase 1 Report – Data Collection  Page 94 



Storm Surge Suppression Study 

7. Phase 1 Data Collection Results  

7.1. Digital Database Library 
7.1.1. Design and Use 
The study team is utilizing Bentley’s ProjectWise commercial software to manage document storage, 
retrieval, and version control. The study data library is accessible to the team through the Internet using a 
secure login that is password protected. 

In order to streamline data organization, an automated index tool was developed to automatically catalog 
data by type, source, vintage, storage location, and other attributes in real time as data is uploaded. This is 
accomplished by requiring individuals to complete a digital metadata form describing the data attributes 
that is automatically recorded in a Microsoft Excel table. The index also automatically updates edits to 
metadata and file deletions in the study data library. 

7.1.2. Data Library – Organization 
The GCCPRD study data library is organized by three main categories to include:  

 INDEX – Master list of all documents in the data library 
 MANAGEMENT – Program management files to include contracts and invoices 
 DATA LIBRARY – Documents collected to be used in supporting the study 

Documents stored in the data library for use in supporting the study analysis are organized by geographic 
region and data type. The regions include Brazoria, Chambers, Galveston, Harris, Jefferson, Orange, and 
Region (this category includes data that span the study area or greater). Each region is organized by data 
type, which includes Computer Aided Design (CAD), Document (Word, PDFs, etc.), GIS, and Model. 

Data Library - Index Field Descriptions 

 Type – Data categories such as CAD, Document, GIS, and Model 
 Application – Software application of the data files 
 Name – File name 
 Description – Description of the data files 
 Notes – Additional data description information 
 Publication Date – Dates of data publications by sources 
 Publication Source – Names of source public agencies and private stakeholders 
 Publication Contact – Names of source personnel contacts 
 Publication Address – Addresses of source contacts 
 Publication Phone – Phone numbers of source contacts 
 Acquisition Contact – Names of individuals who acquired the data files 
 Location – Hyperlinks to file locations in the Data Library 
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7.1.3. Data Library - Index Collection Results 
The results of data collection produced over 350 data files for use in the study. These files were collected 
from various federal, state, and municipal agencies, as well as other public and private stakeholders. Please 
refer to Appendix B for a detailed listing and description of each file stored in the data library. Additional 
files will be added to the data library throughout each phase of the study. The data library will be made 
available to the public during Phase 2. 

7.2.  Data Library Summary 
7.2.1.1. Appraisal District Data 
In order to effectively determine probable financial losses from a potential surge event, appraisal district 
parcel data was acquired. Each of the six county appraisal districts were contacted to acquire a copy of their 
latest parcel dataset, with the purpose being to acquire a robust set of data containing land and structural 
value assessed per tract. Five of the six counties were able to provide Geographic Information System (GIS) 
Shapefiles. Chambers County provided their data in a CAD format. This data is convertible to a Shapefile 
through manipulation Shapefile, but the raw CAD version of this data is available in the project database. 

7.2.1.2. LiDAR Data 
Analyzing the topographic features over the coastline of six counties requires the use of Light Detection and 
Ranging (LiDAR) data. LiDAR data have been collected over several years by various agencies and was 
acquired for the six county region. 

2006 LiDAR 
LiDAR data for Brazoria, Chambers, Galveston, Jefferson, and Orange Counties were acquired from the Texas 
Natural Resources Information System (TNRIS). TNRIS is the state repository of the LiDAR data. The LiDAR 
data were collected in 2006 with funding from FEMA to support their Map Modernization (MapMod) 
program. 

2008 LiDAR 
In conjunction with the Geographic Data Committee, the Houston-Galveston Area Council (H-GAC) maintains 
LiDAR data collected by Merrick & Company in mid-2008 for Harris County and its watersheds. The LiDAR 
data provided by H-GAC consist of 5-foot pixel resolution bare-earth digital elevation model grids and 
surface elevation model grids, 1-foot contour lines, breaklines, and bare-earth and surface hillshades. In 
addition, raster digital elevation model (DEM) and hillshade mosaics were included for use in GIS processing. 

2012 LiDAR 
A portion of the study area, approximately a 1,500- to 2,000-foot swath along the Gulf shoreline, was flown 
to collect LiDAR data in February 2012 by the GLO. This GLO dataset is of significant importance for two (2) 
primary reasons: 

 It captures topography changes along the coastline resulting from Hurricane Ike. 
 It captures subsidence changes along the coastline. The greater Houston area, possibly more than 

any other metropolitan area in the U.S., has been adversely affected by land subsidence. Extensive 
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subsidence, caused primarily by ground-water pumping, has increased the frequency of flooding; 
caused extensive damage to industrial and transportation infrastructure; motivated major 
investments in levees, reservoirs, and surface-water distribution facilities; and caused substantial 
loss of wetland habitat. Although regional land subsidence is often subtle and difficult to detect, 
there are locations in and around Houston where the effects are quite evident. In this low-lying 
coastal environment, as much as 10 feet of subsidence has shifted the position of the coastline and 
changed the distribution of wetlands and aquatic vegetation. 

7.2.1.3. Roadway Data 
TxDOT urban data from 2003 were included in the database for all of the counties, and an updated 
statewide roadway layer was also included for 2014 data. These data primarily contain road centerlines for 
roads in the state of Texas. 

7.2.1.4. Velasco Drainage District Data 
The Velasco Drainage District (VDD) plays an important role in the flood management of the Brazos port 
area. The VDD is tasked with maintaining the drainage channel, levees, and pump stations. The VDD 
provided Portable Document Format (PDF) documents with detailed drawings of the levee system that it 
manages within the district. 

7.2.1.5. Hydrologic and Hydraulic Studies 
Several publicly available Hydrologic and Hydraulic (H&H) studies that have been completed were also 
provided to the study team. The studies cover local watersheds and larger master drainage plans. The 
master drainage plans are for Brazoria and Chambers Counties. The smaller watershed studies are for the 
Chocolate Bayou Watershed and the City of La Porte City Wide Drainage Study. 

The Chambers County Master Drainage Plan (MDP) was developed to address existing drainage and flooding 
problems and to provide for drainage needs expected to occur in the coming years, particularly the coming 
decade, as development continues. The Chambers County MDP was developed for a study area 
encompassing Chambers County lying to the west of the Trinity River. That study focuses on the 
approximately 100-square-mile (sq-mi) Working Study Area, a subset of the larger study area. 

Flooding is frequent and widespread in the 155-square-mile Chocolate Bayou Watershed located 
predominately in Brazoria County. A watershed-wide study was undertaken to identify possible flood control 
projects to significantly lessen flooding. 

The City of La Porte prepared a City Wide Drainage Study (CWDS) to identify, develop, and recommend 
drainage improvements to address drainage problems and lessen flooding and its impacts across the city. 
Reasons for existing drainage and flooding problems include:  

 Insufficient flow capacity in ditches and channels  
 Ponding of water in streets and adjacent properties  
 Undersized storm sewers  
 Temporary blockage of storm water inlets by debris  
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 Backup of storm water in sewers  
 Lack of overland or sheet flow paths  

Also contributing to the drainage problems in La Porte are natural effects common to coastal areas; 
relatively small ground slopes making it difficult to rapidly drain away runoff waters; tides and storm surges 
causing rising water levels that impede drainage; and frequent, but severe storm events with large amounts 
of rain falling in short periods of time. Flooding is a fact of life in coastal areas, including La Porte, and 
control of flooding in coastal areas presents significant challenges. 

The City of La Porte commissioned a Master Drainage Plan (MDP) the Brazoria County MPD. The plan 
focuses on each of the 18 watersheds in the county and was made possible through funds provided from 
Brazoria County Commissioners Court and through a grant from the TWDB. Representatives of Brazoria 
County, the TWDB, Brazoria County Commissioners, and the seven drainage districts all worked together to 
provide input into this MDP. This MDP does not propose improvements that would completely eliminate 
flooding during a 100-year rainfall event. Such improvements would greatly exceed the funding capacity of 
the drainage districts and the county. The report and the accompanying H&H models can be used to discern 
the effects of proposed developments or drainage improvements within the watersheds. 

Although these studies do not relate directly to surge protection, they are valuable in the understanding of 
drainage infrastructure, proposed improvements, and flooding-related issues within our six-county study 
area. Because flooding from a surge event can inundate local stormwater outfalls, hurricane surge events 
cause a backwater effect that can flood areas not directly affected by the storm surge. These studies are 
helpful in determining potential effects of a storm surge to local infrastructure. 

7.2.1.6. FEMA Flood Insurance Studies 
A Flood Insurance Study (FIS) is a compilation and presentation of flood risk data for specific watercourses, 
lakes, and coastal flood hazard areas within a community. When an FIS is completed for the National Flood 
Insurance Program (NFIP), the information and maps are assembled into an FIS report. The FIS report 
contains detailed flood elevation data in the form of flood profiles and data tables. The FIS’ that have been 
completed for the study region were acquired from FEMA’s Flood Map Service Center. The FIS’ that were 
downloaded are the ones currently in effect and include all the communities in the study area. 

7.2.1.7. Facility Registry System 
The Facility Registry Service (FRS) provides quality facility data to support the EPA's mission of protecting 
human health and the environment. This data set was acquired from the EPA and consists of all publicly 
available FRS facilities that have latitude/longitude data. 

7.2.1.8. National Flood Hazard Layer 
The National Flood Hazard Layer (NFHL) is a computer database that contains FEMA’s flood hazard map 
data. The NFHL contains all of the currently effective floodplain data in a GIS form. Depending on when the 
analysis of the GCCPRD study takes place, a new version should be downloaded to ensure any map updates 
are being used. 
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7.2.1.9. National Wildlife Refuge 
The National Wildlife Refuge and Hatchery Boundaries datasets depict the USFWS-approved acquisition 
boundaries and USFWS-managed lands. The intended application of these data layers is as a cadastral 
framework for use with other data layers in GIS and mapping applications. It is not intended to be used as a 
land survey or representation of land for conveyance or tax purposes. 

7.2.1.10. Coastal Mangroves 
This dataset consists of the current distribution (2000s) of mangrove forests in the southeastern U.S. This 
dataset was created from the current best available mangrove data on a state specific basis. Mangrove 
presence in Texas was studied from maps produced by Sherrod & McMillan (1981) and the NOAA Benthic 
Habitat Atlas of Coastal Texas (Finkbeiner et. al. 2009). 

7.2.1.11. Four Marsh Types 
Detailed information on the extent and distribution of marsh vegetation zones throughout the northern Gulf 
Coast has been historically unavailable. In response, the U.S. Geological Survey (USGS), in collaboration with 
the Gulf Coast Joint Venture, the University of Louisiana-Lafayette, Ducks Unlimited, Inc., and Texas A&M 
University-Kingsville, has produced a classification of marsh vegetation types for Texas, Louisiana, 
Mississippi, and Alabama. This study incorporates approximately 8,800 ground reference locations collected 
via helicopter surveys in coastal Texas and Louisiana marsh areas. 

7.2.1.12. National Land Cover Database (2006 & 2011) 
The National Land Cover Database (NLCD) serves as the definitive Landsat-based, 30-meter resolution, land 
cover database for the nation. NLCD provides spatial reference and descriptive data for characteristics of the 
land surface such as thematic class (for example, urban, agriculture, and forest), percent impervious surface, 
and percent tree canopy cover. NLCD supports a wide variety of federal, state, local, and non-governmental 
applications that seek to assess ecosystem status and health, understand the spatial patterns of biodiversity, 
predict effects of climate change, and develop land management policy. NLCD products are created by the 
Multi-Resolution Land Characteristics (MRLC) Consortium, a partnership of federal agencies led by the USGS. 
All NLCD data products are available for download at no charge to the public. 

7.2.1.13. Environmental Sensitivity Index Maps 
Environmental Sensitivity Index (ESI) maps provide a concise summary of coastal resources that are at risk if 
an oil spill occurs nearby. Examples of at-risk resources include biological resources (such as birds and 
shellfish beds), sensitive shorelines (such as marshes and tidal flats), and human-use resources (such as 
public beaches and parks). An ESI atlas has been developed for the marine and coastal areas of upper Texas 
(from Sabine Lake to East Matagorda Bay). The ESI atlas is a compilation of information from three main 
categories: shoreline habitats, sensitive biological resources, and human-use resources. 

7.2.1.14. Red Drum Essential Fish Habitat 
Essential Fish Habitat (EFH) for red drum consists of all Gulf of Mexico estuaries; waters and substrates 
extending from Vermilion Bay, Louisiana to the eastern edge of Mobile Bay, Alabama out to depths of 150 
feet; waters and substrates extending from Crystal River, Florida to Naples, Florida between depths of 
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30 and 60 feet; waters and substrates extending from Cape Sable, Florida to the boundary between the 
areas covered by the Gulf of Mexico Fishery Management Council and the SAFMC between depths of 30 and 
60 feet. 

7.2.1.15. Reef Fish Essential Fish Habitat 
EFH for reef fish consists of Gulf of Mexico waters and substrates extending from the U.S./Mexico border to 
the boundary between the areas covered by the Gulf of Mexico Fishery Management Council and the 
SAFMC from estuarine waters out to depths of 600 feet. 

7.2.1.16. Coastal Migratory Pelagic Essential Fish Habitat 
EFH for coastal migratory pelagic resources consists of Gulf of Mexico waters and substrates extending from 
the U.S./Mexico border to the boundary between the areas covered by the Gulf of Mexico Fishery 
Management Council and the SAFMC from estuarine waters out to depths of 600 feet. 

7.2.1.17. GLO Oil & Gas Leases 
The GLO regulates the activities of oil and gas companies on state lands through a series of permits designed 
to allow companies to explore and/or develop state minerals while protecting state lands. State lands 
requiring permits include submerged lands in bays, lakes, islands, bayous, and the Gulf of Mexico out to 10.3 
miles. Oil and gas leases managed by the Texas GLO are included in this dataset. 

7.2.1.18. Vegetation Areas (Phase 2 & 3 ESMT) 
The Ecological Mapping System of Texas (ESMT) was acquired from the TPWD. The ESMT maps the existing 
vegetation of Texas at fine spatial and thematic resolution (more mapped vegetation types). The latest 
dataset is from 2013, but was created over a six-year period (2008-2013) in phases. These vegetation maps 
are used for planning and analysis purposes statewide by various federal, state, and local agencies. 

7.2.1.19. Ferry Ports 
This map layer includes global map data showing ferry ports in the U.S. and Puerto Rico. The data are a 
modified version of the National Atlas of the U.S. 1:1,000,000-scale ports of the U.S. This is a revised version 
of the 2013 map layer. 

7.2.1.20. Major Ports 
This map layer shows major ports in the U.S., Puerto Rico, and the U.S. Virgin Islands. A port is a city, town, 
or urban area with a harbor where ships load or unload. This is a revised version of the July 2012 map layer. 

7.2.1.21. GWDB Well Locations 
The TWDB Groundwater Database (GWDB) contains information on water wells, springs, and oil/gas wells 
with geologic information. This information has resided in file folders for decades at the TWDB, at one of its 
predecessor agencies, or as original copies in agencies such as the USGS. All of these data were collected for 
specific projects that may have included recommendations for particular local or state entities to continue 
with systematic monitoring in the future, although monitoring at most sites has not continued. TWDB 
initiated the first effort to monitor, systematically, representative sites in all of the major and minor aquifers 
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beginning in 1988. All users of the data should be aware that although the GWDB includes the best 
information available to TWDB's knowledge, some of the data are provided by cooperators of TWDB, and a 
large percentage of all the data was collected from sites that are not part of TWDB's or cooperators' routine 
monitoring programs.  

7.2.1.22. SDRDB Well Locations 
The TWDB Submitted Driller's Reports Database (SDRDB) is a cooperative effort with the Texas Department 
of Licensing and Regulation (TDLR) Water Well Drillers and Pump Installers Program. The SDRDB contains 
well construction information submitted by licensed water well drillers. TDLR requires drillers to submit well 
construction reports within 60 days of drilling completion. While the regulations have been in place for 
many decades, the SDRDB only began collecting these data in 2001. Be aware that the locations of the wells 
in this database are not verified by State staff and may be inaccurate 

7.2.1.23. County Boundaries 
The StratMap boundaries delineate county, city, parks, and landmarks such as airports, universities, wildlife 
refuges, and military bases. They are derived from various sources such as TxDOT, TPWD, and local 
jurisdictions. StratMap boundaries are primarily used for cartographic display, but are also useful in 
preliminary right-of-way determination, highway planning and maintenance, real estate, public services, 
jurisdiction maintenance, and other administrative assessments. 

7.2.1.24. Critical Habitat 
The dataset contains information regarding threatened or endangered species in critical habitat 
designations across the U.S.. Critical habitat is the specific areas within the geographic area, occupied by the 
species at the time it was listed, that contain the physical or biological features that are essential to the 
conservation of threatened or endangered species and that may need special management or protection. 
Not all critical habitat data designated by the USFWS is available in this Shapefile. 

7.2.1.25. Coastal Barrier Resources System 
The Coastal Barrier Resources System (CBRS) data set, produced by the USFWS, contains areas designated as 
undeveloped coastal barriers in accordance with the Coastal Barrier Resources Act (CBRA), 16 U.S.C. 3501 
et. seq., as amended. The boundaries used to create the polygons herein were compiled between 
April 1, 2007 and December 6, 2013 from the official John H. Chafee Coastal Barrier Resources System 
(CBRS) maps. 

7.2.1.26. Models  
7.2.1.26.1. Brazoria County Models 
The USACE Hydrologic Engineering Center-River Analysis System (HEC-RAS) models for the major streams 
and tributaries for Brazoria County were requested from the FEMA Engineering Library. Klotz Associates, Inc. 
specifically requested models used in determining the FEMA Effective Floodplain maps for Brazoria County 
for the streams shown in Table 28. Once the request was submitted with the required fee, FEMA returned 
models for the requested flooding sources. Although Hydrologic Engineering Center-River Analysis System 
(HEC-RAS) or the Hydrologic Modeling System (HEC-HMS) models were requested, HEC-2, an older form of 
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HEC-RAS, was the only available data for Brazoria County. Unfortunately, the HEC-2 data were also only 
available in a microfiche format, essentially PDF print outs of the output (i.e., most of the actual HEC-2 
models were not available). 

Table 28 - Brazoria County Acquired Data from FEMA 
Flood Source Model Type Format Comments 
Austin Bayou HEC-2 Hard Copy --- 

Bastrop Bayou HEC-2 Scan from Microfiche Cross Sections A thru I 

Bastrop Bayou HEC-2 Hard Copy Cross Sections J thru U missing input data 
summary output only 

Brazos River HEC-2 Scan from Microfiche Data is hard to read 

Cedar lake Creek HEC-2 Hard Copy --- 

Chocolate Bayou HEC-2 Scan from Microfiche Most of the input data is missing 

Clear Creek HEC-2 Digital --- 

Halls Bayou HEC-2 Scan from Microfiche The data is extremely difficult to read 

Mustang Bayou HEC-2 Scan from Microfiche --- 

Oyster Creek HEC-2 Scan from Microfiche Data is hard to read 

San Bernard River HEC-2 Scan from Microfiche --- 

Varner Bayou --- --- No data was located for this flooding source 

Chocolate Bayou 
LOMR 10-06-1185P 

--- digital LOMR covers cross sections AC thru AN 

 

7.2.1.26.2. Chambers County Models 
HEC-RAS models for the major streams and tributaries for Chambers County were requested from the FEMA 
Engineering Library. The study team specifically requested models used in determining the FEMA Effective 
Floodplain maps for Chambers County for the streams shown in Table 29. Much like Brazoria County, only 
microfiche HEC-2 formats were returned by FEMA and included in this database. 
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Table 29 - Chambers County Acquired Data from FEMA 
Flood Source Model Type Format Comments 
Barrow Slough HEC-2 Scan from Microfiche  --- 

Cedar Bayou HEC-2 Scan from Microfiche Some input data is missing 

Cedar Gully HEC-2 Scan from Microfiche  --- 

Cotton Bayou HEC-2 Scan from Microfiche  --- 

Double Bayou West 
Fork 

HEC-2 Scan from Microfiche  --- 

Double Bayou East Fork HEC-2 Scan from Microfiche  --- 

Hackberry Gully HEC-2 Scan from Microfiche ---  

Horsepen Bayou HEC-2 Scan from Microfiche  --- 

Lee Gully HEC-2 Scan from Microfiche  --- 

Sawpit Gully HEC-2 Scan from Microfiche  --- 

Spring Branch HEC-2 Scan from Microfiche ---  

Whites Bayou  ---  --- No data was located for this flooding source 

Turtle Bayou HEC-2 Scan from Microfiche  --- 

Cotton Bayou HEC-2 Scan from Microfiche  --- 

Trinity River HEC-2 Hard Copy  --- 

 

Hydraulic models acquired from the Chambers County Master Drainage plan were also acquired. Although 
these models were not used to determine the FEMA Effective Floodplain, they do provide accurate stream 
models for various streams in Chambers County. These models were used to provide Chambers County with 
insight into flooding problems within the county and offer localized flooding solutions. 

7.2.1.27. Harris County Hydraulic Models 
Hydraulic models were acquired from the Harris County Flood Control District (HCFCD) Model and Map 
Management (M3) System. The M3 website maintains all of the FEMA effective floodplain models for Harris 
County. All models were downloaded in a HEC-HMS or HEC-RAS version. All models contained their own 
model version number to maintain stability and unchanging results. 

7.2.1.28.  Orange County Hurricane Protection System Feasibility Report 
In the wake of Hurricane Ike, which caused major surge-related damages to industrial, 
municipal/governmental, and private facilities (refining, manufacturing, commercial, public infrastructure, 
homes) in Orange County, a feasibility study was completed in December 2012. This study was funded in 
part by Disaster Recovery funding and by a grant from the Texas Water Development Board. The entire 
study was acquired by the GCCPRD study team, and consists of geotechnical, environmental, transportation, 
hydrologic, hydraulic, and storm surge modeling, preliminary designs and estimates, benefit-cost analysis, 
and alternatives analysis. 
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7.2.1.29.  Orange County Drainage District 
The Orange County Drainage District is responsible for maintenance and operation of the outfall drainage 
system that serves the entire area of Orange County. With assistance through a planning grant from the 
Texas Water Development Board, the District is in the process of developing a masterplan for the Cow and 
Adams Bayou Watersheds. Existing conditions hydrologic and hydraulic models (HEC-HMS and HEC-RAS) 
were completed in late 2014 and were acquired by the GCCPRD study team. 

7.2.1.30. Jefferson County Drainage District No. 7 
The Jefferson County Drainage District No. 7 is responsible for maintenance and operation of the outfall 
drainage system that serves the Jefferson County area south of the City of Beaumont. The district service 
area includes the cities of Nederland, Port Neches, Groves, and Port Arthur. A levee accreditation study was 
conducted by the district and submitted to FEMA during 2014. The entire study was acquired by the GCCPRD 
study team, and consists of an extensive geotechnical investigation, interior drainage study, inventory, and 
condition assessment of drainage features, gates, closure structures, pump stations, and maintenance and 
operation procedures. 

7.2.1.31. Jefferson County Beach Ridge Restoration 
Several studies and a final design have been undertaken since 2001 to approach the problem of beach 
erosion in Jefferson and Chambers Counties. These studies have culminated in a project (currently in 
progress) to rebuild the sand ridge in order to protect the exposed marsh area extending from Sea Rim State 
Park to High Island. The project owner is the Texas General Land Office. All previous study and project 
design documents have been acquired for utilization by the GCCPRD study team. 

7.3. Bathymetry 
Preliminary bathymetry was obtained from the NOAA charts and USACE Galveston XYZ survey data available 
online. These charts provide the approximate depth of the channels in question along the Texas Gulf Coast 
and the shipping channels. They are important in determining the amount of dredging and filling necessary, 
and the best placement of flood protection structures. These data will also be critical for potential gate 
design projects for navigation channels that will have to accommodate the current and future vessel fleet.  

7.4. Geospatial Information  
7.4.1. Phase 1 - Geospatial 
The study team collected over 125 geospatial files that will be utilized in visualizing the study area’s existing 
conditions and in analyzing potential solutions to storm surge inundation. Geospatial files (GIS) are  
location-based database files used to develop graphic exhibits and support automated analysis. 

7.4.2. Geospatial Web Portal – Design and Use 
The results of geospatial data collection stored in the data library are organized and displayed on a GCCPRD 
Geospatial Web Portal that is being used to provide mapping visualization of the study area. The Geospatial 
Portal is username- and password-protected with access granted only to the study team at this time. A 
publicly accessible executive level summary of generalized information will be released in Phase 2, which 
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will include non-sensitive, less detailed information. The Geospatial Portal was developed using Esri’s ArcGIS 
Server and SQL Server databases and is deployed and hosted from Dannenbaum’s Geospatial hosting facility 
for the duration of the study. 

7.4.3. Geospatial Web Portal – Functionality 
 Study area map 
 Legend describing map symbols 
 Map layers “On” or “Off” 
 Bookmarks to automatically zoom to predefined regions 
 Identify data information associated with mapping layers 
 Find property location by owners’ names (within study area only) 
 Measure distance between features on the map 
 Automated mapping exhibit printing 

7.4.4. Geospatial Web Portal – Screenshots 
The following figure visually demonstrates the automated map exhibit printing functionality from the 
Geospatial Portal. 

 
Figure 64 - Geospatial (Web) Portal and PDF Map Exhibit 

7.5. Geotechnical  
Preliminary geotechnical information was obtained from TxDOT, Galveston County, the Harris County Flood 
Control District, the Velasco Drainage District, Drainage District No.7, and from the Orange County Flood 
Protection Planning Study. USACE data will be delivered to the team in February 2015 and added to the data 
library.  

The TXDOT data included soil borings taken from existing bridges built by TxDOT that are near areas that will 
be investigated. These areas include the Bolivar Peninsula, Galveston Bay, Freeport, Texas City, Seabrook, 
and the Houston Ship Channel. Additional geotechnical information including soil borings from preliminary 
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bridge design near Clear Lake was obtained from the HCFCD and the Texas City Hurricane-Flood Protection 
Levee System report obtained from Galveston County. This geotechnical information will be used for 
foundation design of all structures, including gates, T-walls, and levees. 

Additional geotechnical information related to historic boring locations is discussed in the previous sections 
titled “GWDB Well Locations” and “SDRDB Well Locations”. 

8. Additional Data Requirements 

8.1. Future Technical Evaluations 
The following subsections identify important data collection requirements and corresponding analysis 
required to optimize alternatives for developing a protection system along the Texas coast. 

8.1.1. Bathymetric data collection  
Bathymetry information corresponds to the various bottom elevations along Galveston Bay, Sabine Pass, 
San Luis Pass, the Houston Ship Channel, and other areas along the Texas Gulf Coast. It has already been 
established that not all gate types are suitable for all types of channel closure depths. Exact depths of sill 
elevations are needed to identify the applicability of certain flood gates at certain locations. Bathymetry 
information will be obtained by studying navigation maps provided by NOAA and the U.S. Coast Guard, as 
well as from the USACE Galveston XYZ survey data available online. These maps show various depths along 
the channels and coast, and aid in recognizing available drafts for vessel traffic. Such maps need to be 
studied extensively for the entire study area to gather a better understanding of the channel elevations, 
leading to a selection of an ideal gate structure for each location. Based on the maps, channel depth profiles 
need to be constructed. Since flood gates are always accompanied by other auxiliary flood control 
structures, such a profile of channel depth will be beneficial for preliminary design, as well as quantity and 
cost analysis along entire alignments of flood protection measures. In the next phase of the study more 
precise data shall be collected by investigating available bathymetric survey information. Based on these, 
elevation profiles of channel cross-sections shall be identified. Additionally, any available  
utility-crossing data shall be utilized. Coupled with the elevation profile created, the utility information shall 
facilitate in identifying a number of alternative alignments of flood control measures, which will be further 
investigated for economy, constructability, logistical issues, and operation and maintenance concerns. 

8.1.2. Land Survey Data  
In addition to bathymetric information, ground elevation information for different potential project areas 
needs to be acquired, checked, verified, and coordinated for the various datum inconsistencies that will 
likely be encountered. Part of the storm-proofing measures will include berms, levees, or other concrete 
structures on land. However, due to the differences in elevations of the various locations, and due to the 
variation of surge heights along the project boundary, applying the same protective measure design at all 
locations is not warranted. Also, depending on existing ground elevations, the cost of construction may vary 
to some large extent. In the next phase, coordination with different disciplines and agencies will be required 
to finalize those elevations after hydraulic modeling.  
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8.1.3. Geotechnical Data Collection  
Foundations are an essential and crucial part of flood gates and other auxiliary flood control structures. The 
lateral loads from storm surge and waves are resisted by the flood control structures, which in turn transfers 
the load to the foundations. The costs of deep foundations, which are considered essential characteristics of 
the study area due to its soil conditions, are considered as major components of the entire cost of the flood 
protection system. Foundation types are determined based on the existing soil characteristics of the area. 
Deep soil investigations such as Cone Penetration Tests (CPT) or soil borings are required to identify the soil 
profile at different elevations. However, for a preliminary study like this, it is generally cost-restrictive to 
perform such investigations. In that case, it is more judicious to rely on existing soil boring information that 
has been carried out either in the study area or in nearby locations. USACE, state, and local government 
agencies routinely carry out subsurface soil investigations as a part of their projects that involve deep 
foundations. Such historic soil boring data needs to be identified, collected, and studied to understand the 
geomorphology of the general project area. Based on this investigation, foundation types and their 
approximate depths can be identified for the flood gates and their auxiliary structures. If, for a certain  
sub-region, soil data are not available, an interpolative approach may be taken using data from the 
surrounding region.  

8.1.4. Hydrologic and Hydraulic Study  
Restricting a naturally flowing channel always entails different physical, ecological, and logistical challenges. 
As part of a flood control line of defense, it is expected that certain areas within the channel shall be blocked 
permanently. This will pose an environmental concern as the natural habitat for aquatic species will be 
disrupted. At the same time, constricting the width of natural flow causes an increase in flow velocity that 
causes scouring of the channel bottom. Preliminary H&H modeling of the waterways is needed to identify 
the effect of blocking the channels using flood gates and other measures. If it is deemed, through the study, 
that a navigation gate is not adequate to maintain natural flow without scour issues, additional gate 
openings shall be recommended. Such non-navigable gate openings (i.e., tainter gate, spillway, etc.) will be 
placed at strategic locations as required.  

8.1.5. Selection of Flood Gates  
Based on the study of different flood gates, suitable options for different locations along the line of 
protection shall be selected. Different alignments of a unified flood protection system across the six counties 
will be considered, and their costs and benefits will be compared. Although a gate across each of the inlets 
(San Luis Pass, Galveston Bay, Neches River) may seem like the most obvious and straightforward solution, 
potential physical, environmental, political, and logistical problems also need to be investigated in the next 
phase of the study before proposing the location and size of any gates. 

8.1.6. Cost Data Collection  
One of the objectives of the study includes evaluation of the complete construction cost of different flood 
gate options, including auxiliary flood control structures. Construction costs include the costs associated for 
real estate acquisition, costs of potential relocations, mitigation of environmental impacts, engineering 
design, operations and maintenance expenses, and construction management. For preliminary cost analysis, 
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construction cost of previous projects, including the flood gate type selected, shall be investigated. Such 
data shall be modified to suit the dimensions required for the project area based on interpolation. Wherever 
it is more suitable to identify the quantity of the different components of the flood protection structures 
such as concrete, structural steel, piles, etc., the total cost will be derived by adding the total cost of all such 
items. The unit cost of such items shall be investigated by studying recent bid tabulations of TxDOT and 
other state and county projects carried out in the vicinity of the study region. Additionally, the operation 
and maintenance costs of the selected gate structure will need to be investigated. A contingency cost will 
need to be incorporated due to the uncertainties involved with preliminary design assumptions and the 
potential lack of site-specific data, such as geotechnical information 

8.1.7. Hydrodynamic Modeling 
The ADCIRC model was selected for this storm surge analysis, as it is a highly vetted and commonly utilized 
storm surge analysis model. ADCIRC is the standard coastal storm surge model used by the USACE and was 
the model applied in a recent coastal Texas FEMA Flood Insurance Study (FIS) (FEMA 2011).  

 

Figure 65 – Example of ADCIRC Modeling Mesh of the Atlantic Ocean and Gulf of Mexico (FEMA, n.d.) 
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The FIS model mesh, or grid, was constructed utilizing the most recent and accurate elevation data available 
at the time of the study in Texas and Louisiana to determine flood risk under current conditions. The ADCIRC 
modeling system was validated during the FEMA FIS using Hurricanes Allen, Bret, Carla, Rita, and Ike.  

This study is able to build from the FIS by applying the highly accurate and robust ADCIRC-based system that 
has been thoroughly validated and reviewed by some of the leading experts in the field of coastal 
engineering. The study team is able to leverage this model to accurately simulate storm surge and waves, 
with minor variations to the model setup to improve model runtime efficiency and to incorporate the most 
recent ADCIRC model version. 

The computational mesh developed for the FIS will be the basis for this study as well. The FEMA mesh 
between approximately Freeport, Texas, and Calcasieu Lake, Louisiana, will be utilized to assess the impacts 
of projects on risk reduction. Areas south of Freeport are anticipated to be removed from the FEMA coast-
wide mesh to improve computational efficiency. However, the mesh will remain largely the same in the 
study area. Hurricane Ike will be simulated on the original FEMA mesh and the reduced domain mesh to 
demonstrate the model skill after reducing the domain size. 

The primary inputs to the ADCIRC model are wind and pressure fields generated by the Planetary Boundary 
Layer (PBL) model; each storm is represented by wind and pressure field files read by ADCIRC. A set of 
446 storms were developed for the FEMA study by combining the probable combinations of central 
pressure, radius to maximum winds, forward speed, angle of track relative to coastline, and track (FEMA 
2011). The storms are specified by variations of the hurricane parameters along the tracks shown in 
Figure 66 (FEMA 2011). The estimated range of storm frequencies using the selected parameters was 
between the 10-year and 500-year events (FEMA 2011). 

Near shore wind-wave growth and propagation will be stimulated using STWAVE or SWAN. These models 
compute random, short crested wind-generated waves in coastal area and inland waters. The study’s 
modeling team consists of collaboration between the Engineer Research Development Center (ERDC), 
Jackson State University, and the University of Texas. 

Two subsets of the 446 storms will be applied for this study to evaluate and compare the flood damage 
reduction related to selected alternatives. The first subset will be a set of representative storms (e.g., those 
that create approximately a 100-year flood elevation in a portion of the six-county region). This subset, on 
the order of five to ten storms, will be used to understand the changes in flooding patterns due to the 
placement of various design alternatives. Model outputs will be used to select those alternatives that should 
be moved forward for more detailed assessments. 

A second subset of storms will be applied to evaluate selected alternatives in greater detail. A significantly 
larger storm suite, likely 40 to 70 storms, defining a range of storm frequencies will be simulated. These 
storms will be incorporated into a statistical analysis based on the Joint Probability Method-Optimal 
Sampling (JPM-OS) to develop stage frequency relationships for the storm events. JPM-OS outputs will be 
the basis of the inputs for the HEC-FDA model analysis. 
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Figure 66 a-c - Tracks used to define the synthetic storms. Hurricane parameters vary along the tracks. Each provides 

the storm forcing required for simulations (FEMA 2011). 

8.2. Economic Data 
HEC-FDA is an interdisciplinary program used to formulate and evaluate flood damage reduction plans. 
Interaction with HEC-FDA is through a graphical user interface (GUI). The program performs economic flood 
inundation damage analysis and hydrologic engineering performance calculations for plan evaluations. In 
HEC-FDA terminology a study is a set of files associated with a planning evaluation. The files associated with 
the study contain information on plans, analysis years (points in time to be evaluated), damage reaches, 
damage categories, and an inventory of structures. During the course of a study multiple plans can be 
formulated and evaluated. The first plan is always the without-project condition. Additional plans may 
include levees, floodwalls, nonstructural measures, and other measures or combinations of measures. The 
highest level of HEC-FDA economic output is expected and/or equivalent annual damage. Expected annual 
damage is the probability-weighted expectation of damage in a given analysis year. Equivalent annual 
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damage is the probability-weighted expectation of damage over the entire study period of analysis reflected 
as a single value by means of conventional present-value techniques. 

HEC-FDA quantifies the uncertainty in stage-exceedance probability and stage-damage functions and 
incorporates these into economic and engineering performance analyses of plans. The process applies 
Monte Carlo simulation, a numerical-analysis procedure that computes the expected value of damage while 
explicitly accounting for the uncertainty in the basic parameters used to determine flood inundation 
damage. 

The available county tax assessor and LiDAR data will be analyzed by the study team to ensure there are not 
any gaps in required information. Additionally, the following economic data will need to be collected to 
complete the input requirements for the HEC-FDA model: first-floor height above ground for residential and 
commercial structures, depth-damage relationships for residential and commercial structures for both 
structure damage and content damage, and site-specific depth-damage relationships for major industrial 
facilities. First-floor height above ground and residential/commercial depth-damage relationships will be 
derived from work performed for other studies in the coastal region. Site-specific industrial depth-damage 
relationships will require industry input that will be solicited by means of survey questionnaires and future 
stakeholder engagements. The FEMA HAZUS database will be among the data sources used to fill data gaps. 
In support of the assessment of second- and subsequent-round economic impacts of inundation to 
petrochemical facilities, regional and national trade flow data will be acquired as input to a multi-regional 
input-output economic model. 

8.3. Survey, Mapping, and GIS Data (Geospatial) 
Additional GIS data will be developed to display the results of Phase 2 and 3 studies. Potential infrastructure 
will be mapped and displayed through the GIS Web Portal and report exhibits. Geospatial information 
developed through other studies simultaneously underway will also be displayed if made available to the 
GCCPRD study team. 
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9. Phase 2: Technical Mitigation- Methodology: 
Phase 2 of the study will focus on determining the technical, economic, environmental, and social feasibility 
of proposed alternatives. These factors will enable the study team to analyze the advantages and 
disadvantages of each alternative with respect to each criteria outlined above and provide an informed 
process for the selection of the recommended plan. The process that will be used is as follows:  

 Step 1: Identify and scope the full range of alternatives 
 Step 2: Apply screening criteria to alternatives 
 Step 3: Alternatives analysis 
 Step 4: Alternatives Selection and Recommendation 

9.1. Identify and Scope Alternatives  
Based on the analysis of Phase 1 data, public comments, and collaboration with other research teams also 
studying surge protection in this region, the study team developed a preliminary list of potential alternatives 
to review for our study. The study area has been thoroughly studied by the USACE and other researchers 
over the past 50 years, and the majority of the technical alternatives have already been identified through 
these efforts. This list is not all-inclusive, and additional alternatives or combinations of alternatives are 
expected to be developed during Phase 2.  

For simplicity, the study team has divided the study region into three: 

 North Region: Orange and Jefferson County 
 Central Region: Galveston, Chambers, and Harris Counties 
 South Region: Brazoria County and Galveston County (vicinity of San Luis Pass) 

9.2. North Region Draft Alternatives  
Structural Alternatives  

 Build levee system along the Sabine River and Sabine Lake (starting at I-10, running southwest to the 
Neches River) with a gate structure across the Neches River and tying into the existing levee at Port 
Arthur  

 Levee system along Sabine River and Sabine Lake (Starting at I-10, running southwest to the Neches 
River) extending along the east bank of the Neches River with a corresponding extension 

 Extend the Port Arthur Levee system along the west bank of the Neches River to the Port of 
Beaumont 

 Construct ring levee around the industrial region in Orange County between Adams and Cow Bayous 
 Levee system along the Sabine River (Starting at I-10, running southwest around Bridge City) and 

turning Northwest along the Neches River to I-10 vicinity the Port of Beaumont 
 Beach restoration project to protect the exposed marsh area extending from Sea Rim State Park to 

High Island 
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Nonstructural Alternatives  
 Elevate homes in Bridge City and the City of Orange and surrounding areas 
 Selective buy outs of homes within the floodplain in Orange County 
 Enhance evacuation plans and related public education  

9.3. Central Region Draft Alternatives 
Structural Alternatives 

 Elevate Highway 87 from Bolivar Landing to High Island 
 Construct a dune/levee system along Bolivar Peninsula from the North Jetty to High Island 
 Construct a gate structure at Bolivar Roads 
 Elevate Highway 3005 from the end of the Galveston Seawall to San Luis Pass 
 Construct a dune/levee system along the west end of Galveston Island from the Seawall to San Luis 

Pass 
 Construct a ring levee around the City of Galveston  
 Construct a gate across the Houston Ship Channel in the vicinity of SH146 
 Extend the Texas City Levee System along SH 146 to FM 528 to LaPorte 
 Construct shoreline protection along the western shore of Galveston Bay 
 Construct a gate where Highway 146 crosses Clear Creek vicinity of Kemah 
 Construct disposal facilities, bird islands, and oyster reefs in Galveston Bay 
 Construct a gate across west Galveston Bay 
 Construct shoreline protection for Baytown 
 Construct shoreline protection for Anahuac 
 Close the Houston Lighting and Power canal at Cedar Bayou  
 Construct Seabrook/La Porte/Deer Park shoreline protection 

Nonstructural Alternatives  
 Elevate homes on the west end of Galveston Island and Bolivar Peninsula out of the floodplain 
 Flood proof homes along the west end of Galveston Bay and Bolivar Peninsula 
 Flood proof homes in Baytown 
 Flood proof homes in Anahuac 
 Enhance evacuation plans and related public education 

9.4. South Region Draft Alternatives 
Structural Alternatives 

 Build gate structure at the San Luis Pass tied into an elevated Highway 3005 
 Modify the existing Freeport Hurricane Protection System to potentially increase elevation and/or 

extend the line of protection to Clute 
 Construct ring levee around the petro-chemical complex on Chocolate Bayou in the vicinity of 

Highway 2004 
 Construct levee system to protect the City of Jones Creek from surge and flooding on the Brazos 

River 
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Nonstructural Alternatives 
 Elevate or flood proof homes in the vicinity of Jones Creek and Clute 
 Enhance evacuation plans and related public education 

9.5. Alternatives Screening 
The study team has developed the following screening criteria to reduce the number of alternatives to those 
that are focused on the objective of the study, which is to reduce the vulnerability of the study region to 
storm surge and flood damages.   

9.5.1. Screening Criteria  
1. The proposed alternative effectively reduces risk associated with storm surge/coastal flooding, and 
reduces impacts to: 

 People  
 Infrastructure 
 Environment 
 Regional and National economy 

This criterion does not eliminate the use of enhanced natural features or nature-based features. The study 
team will attempt to incorporate as many nature-based features into each remaining alternative.  

2. The proposed alternative must be in compliance with local, state, and federal regulations. 

9.6. Alternatives Analysis  
Once alternatives have been screened, the remaining alternatives will be fully developed using the following 
evaluation criteria. The evaluation criteria will establish a means to compare alternatives based on 
qualitative and quantitative means. 

9.6.1. Evaluation criteria: 
 Technical Feasibility: This criterion considers administrative and technical factors related to design, 

constructability, and operations and maintenance of the proposed alternative.  
 Economic Feasibility: This criterion consists of a comparison of an alternatives’ direct benefits 

derived from protection to the cost of construction for the alternative. Alternative direct benefits 
are measured by comparing the storm surge and coastal flooding damages with the alternative in 
place to existing conditions.  

 Environmental Feasibility: This criterion considers natural, biological, and cultural resources and 
hazardous materials impacts and the potential environmental benefits associated with an 
alternative. The associated environmental impacts and benefits must be in the public’s interest.  

 Social Feasibility: This criterion considers federal, state, and local governments’ opinion, 
environmental justice and community impacts related to the proposed alternative and whether the 
alternative is in the best public interest.   
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9.7. Alternative selection and Recommendation 
Once the alternatives have been analyzed and compared, the final decision criteria will be applied to 
determine the selected plan.  

9.7.1. Decision criteria  
 Public acceptance: This criterion evaluates the public’s willingness to accept an alternative based on 

public feedback achieved through outreach efforts.  
 Flexibility, adaptability, and resilience: This criterion refers to an alternative’s capacity to 

anticipate, prepare for, respond to, and adapt to changing conditions and recover rapidly from 
disruptions.  

 Extended benefits: This criterion considers the second and subsequent round of regional economic 
impacts of an alternative measured as changes in income, employment, and output, in addition to 
the recreational, aesthetic, and ecosystem restoration benefits.  
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10. The Way Ahead 
Once the GCCPRD Board approves the Phase 1 report, it will be made available to the public through the 
study website: www.GCCPRD.com. The public will have the ability to comment on the report through the 
website.  

The study team is in the process of planning future engagements with public stakeholders, industry, and 
environmental representatives located along the Houston Ship Channel, Freeport Channel, and  
Sabine-Neches Waterway. To date, industry has not taken an active role with respect to various storm surge 
suppression plans that have been proposed by other researchers. The GCCPRD study team would like to 
identify the internal measures industry has taken to protect their assets to reduce their risk from storm 
surge flooding and understand how they gauge their perceived vulnerability. This information will be critical 
to the overall study and final report.  

Phase 2 has started ahead of schedule, and the study team is currently on track to deliver the Phase 2 report 
in April 2016. The final report will be submitted in June 2016 at the end of Phase 3. 
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Name Type Notes Publication Date Location
2010 Beaumont Evacuation 

Routes.pdf
Document 2010 Inland Evacuation Map for Beaumont District. Includes Evaculanes, 

Emergency evacuation routes, and alternative evacuation routes.
1/1/2010 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 

GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Beaumont/2010 Beaumont 
Evacuation Routes.pdf

2012 LiDaR  of the Coast.zip GIS ASCII Raster format & LAS point cloud files1 Meter Digital Elevation Model (DEM) 2/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/IMAGE/2012 LiDaR  of the Coast.zip

A100-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Clear 
Creek Watershed/A100-00-00_Hydraulic_Model.zip

A100-00-
00_Hydrology_Model.zip

Model HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Clear 
Creek Watershed/A100-00-00_Hydrology_Model.zip

A104-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Clear 
Creek Watershed/A104-00-00_Hydraulic_Model.zip

A104-04-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Clear 
Creek Watershed/A104-04-00_Hydraulic_Model.zip

A104-07-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Clear 
Creek Watershed/A104-07-00_Hydraulic_Model.zip

A104-13-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Clear 
Creek Watershed/A104-13-00_Hydraulic_Model.zip

A104-14-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Clear 
Creek Watershed/A104-14-00_Hydraulic_Model.zip

A107-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Clear 
Creek Watershed/A107-00-00_Hydraulic_Model.zip

A111-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Clear 
Creek Watershed/A111-00-00_Hydraulic_Model.zip

A118-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Clear 
Creek Watershed/A118-00-00_Hydraulic_Model.zip

Data Library Index
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Data Library Index

A119-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Clear 
Creek Watershed/A119-00-00_Hydraulic_Model.zip

A119-02-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Clear 
Creek Watershed/A119-02-00_Hydraulic_Model.zip

A119-05-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Clear 
Creek Watershed/A119-05-00_Hydraulic_Model.zip

A119-07-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Clear 
Creek Watershed/A119-07-00_Hydraulic_Model.zip

A120-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Clear 
Creek Watershed/A120-00-00_Hydraulic_Model.zip

Abstracts.shp.zip GIS GIS data for Orange County 1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/GIS/DATA/Abstracts.shp.zip

All Models.zip Model HEC-RAS 3.0.1 and HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Sims 
Bayou Watershed/All Models.zip

All Models.zip Model HEC-RAS 3.0.1 and HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Spring Creek Watershed/All Models.zip

All Models.zip Model HEC-RAS 3.0.1 and HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Vince Bayou Watershed/All Models.zip

All Models.zip Model HEC-RAS 3.0.1 and HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/White Oak Bayou Watershed/All Models.zip

All Models.zip Model HEC-RAS 3.0.1 and HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Willow Creek Watershed/All Models.zip

Alligator Bayou Pumping Station 
& Gravity Drainage Structure 
Operation and Maintenace 

Manual.pdf

Document 1978 Operation and Maintenance Manual for Alligator Bayou Pump Station and 
Gravity Drainage Structure 

5/1/1978 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Alligator Bayou/Alligator Bayou 
Pumping Station & Gravity Drainage Structure Operation and 
Maintenace Manual.pdf
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Anahuac FIS Report 7-6-82.pdf Document FIS Reports for Anahuac 7/6/1982 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/CHAMBERS/DOCUMENT/Anahuac FIS Report 7-6-82.pdf

ARCADIS Orange County Levee 
Analysis.pdf

Document Effectiveness of a Proposed Orange County Levee Structure to Suppress Storm 
Surge and Waves; Model Development, Simulations, and Scenario Analysis

7/31/2012 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/DOCUMENT/ARCADIS Orange County Levee 
Analysis.pdf

B100-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B100-00-
00_Hydraulic_Model.zip

B100-00-
00_Hydrology_Model.zip

Model hec-hms 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B100-00-
00_Hydrology_Model.zip

B104-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B104-00-
00_Hydraulic_Model.zip

B104-04-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B104-04-
00_Hydraulic_Model.zip

B104-05-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B104-05-
00_Hydraulic_Model.zip

B106-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B106-00-
00_Hydraulic_Model.zip

B109-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B109-00-
00_Hydraulic_Model.zip

B109-03-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B109-03-
00_Hydraulic_Model.zip

B111-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B111-00-
00_Hydraulic_Model.zip

B112-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B112-00-
00_Hydraulic_Model.zip
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B112-02-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B112-02-
00_Hydraulic_Model.zip

B112-04-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B112-04-
00_Hydraulic_Model.zip

B113-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B113-00-
00_Hydraulic_Model.zip

B114-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B114-00-
00_Hydraulic_Model.zip

B114-01-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B114-01-
00_Hydraulic_Model.zip

B114-02-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B114-02-
00_Hydraulic_Model.zip

B115-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B115-00-
00_Hydraulic_Model.zip

B204-04-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Armand Bayou Watershed/B204-04-
00_Hydraulic_Model.zip

Baker & Lawson, Inc Analysis of 
Velasco Drainage District Levee 

and Out of Region 
Documentation of Flood 

Prevention.zip

Document Contains detailed information of the Valasco Drainage District. Contains A TON of 
great Info on other project that could apply to us in the "Publications" Folder. 
such as "Reliability Analysis Flood Sea Defence Structures and Systems" Might 

take a while to dig through but there is valuable information in here. 

1/1/2000 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/DOCUMENT/Baker & Lawson, Inc Analysis of Velasco 
Drainage District Levee and Out of Region Documentation of Flood 
Prevention.zip

BlocksAug14.shp.zip GIS GIS data for Oragne County 1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/GIS/DATA/BlocksAug14.shp.zip

BoundaryLines10_03_14.shp 
(1).zip

GIS Boundary Line data 10/3/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/GIS/DATA/BoundaryLines10_03_14.shp (1).zip

Brazoria County LIDAR.gdb.zip Image Brazoria County LiDAR used in FEMA Report 1/1/2006 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/BRAZORIA/GIS/IMAGE/FEMA REPORT/Brazoria County 
LIDAR.gdb.zip
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Brazoria County LIDAR.zip GIS This is the LIDAR data for Brazoria County 1/1/2008 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/BRAZORIA/GIS/IMAGE/Brazoria County LIDAR.zip

Brazoria County MDP.pdf Document This report represents the culmination of efforts by Brazoria County, the Texas 
https://www.twdb.state.tx.us/publications/reports/contracted_reports/doc/994

83318.pdf Water

8/29/2002 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/BRAZORIA/DOCUMENT/Brazoria County MDP.pdf

Brazoria County Parcel Data.zip GIS Downloaded from: 
https://www.dropbox.com/sh/9h1r41yi83q3qfm/AACzPrMiYiSlxElfjqDp2hp4a

9/10/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/BRAZORIA/GIS/DATA/Brazoria County Parcel Data.zip

Brazoria County Parcels.PDF pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/BRAZORIA/GIS/DATA/Brazoria County Parcels.PDF

Brazoria FIS reports  9-22-
1999.zip

Document FIS Reports for Brazoria County 9/22/1999 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/BRAZORIA/DOCUMENT/Brazoria FIS reports  9-22-1999.zip

Calhoun County LIDAR.gdb.zip Image Calhoun County LiDAR Data used in FEMA Report 1/1/2006 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/IMAGE/FEMA REPORT LIDAR/Calhoun County 
LIDAR.gdb.zip

Cameron County LIDAR.gdb.zip Image Norther Cameron County LiDAR Data used in FEMA Report 1/1/2005 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/GIS/IMAGE/Cameron County LIDAR.gdb.zip

Chambers county FIS Report 5-
18-99.pdf

Document FIS Reports for Chambers County 5/18/1999 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/CHAMBERS/DOCUMENT/Chambers county FIS Report 5-18-
99.pdf

Chambers County LIDAR.gdb.zip Image Chambers County LiDAR used in FEMA Report 1/1/2006 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/CHAMBERS/GIS/IMAGE/FEMA REPORT/Chambers County 
LIDAR.gdb.zip

Chambers County LIDAR.zip GIS LIDAR data for Chambers County 1/1/2008 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/CHAMBERS/GIS/IMAGE/Chambers County LIDAR.zip

Chambers County Models.zip Model Models for chambers county 5/5/2013 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/CHAMBERS/MODEL/Chambers County Models.zip

Chambers County Parcel 
Data.zip

CAD This is the Parcel data for Chambers county. This was available in CAD format 5/2/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/CHAMBERS/CAD/Chambers County Parcel Data.zip
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Chambers County Parcel 
Data.zip

pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/CHAMBERS/GIS/DATA/Chambers County Parcel Data.zip

Chambers County Parcels.PDF pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/CHAMBERS/GIS/DATA/Chambers County Parcels.PDF

Chocolate Bayou Watershed 
Flood Control Study Volume 1 & 

2.zip

Document Flooding is frequent and widespread in the 155 square mile Chocolate Bayou 
Watershed Located Predominately in Brazoria county. A watershed wide study 
was undertaken to identify possible flood control projects to significantly lessen 

flooding.

9/1/2007 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/BRAZORIA/DOCUMENT/Chocolate Bayou Watershed Flood 
Control Study Volume 1 & 2.zip

City of Baytown FIS Reports 6-9-
2014.zip

Document FIS Reports for Baytown 6/9/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/CHAMBERS/DOCUMENT/City of Baytown FIS Reports 6-9-
2014.zip

City of Orange - Orange 
Riverfront Boardwalk & 

Pavilion.pdf

Document Plans for Orange Riverfont Boardwalk and Pavillion from 2012 2/3/2012 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/DOCUMENT/City of Orange - Orange Riverfront 
Boardwalk & Pavilion.pdf

City of Orange Study - 1955.pdf Document 1957 Study plans for City of Orange 10/1/1957 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/DOCUMENT/City of Orange Study - 1955.pdf

City of Orange study (1994).pdf Document City of Orange Study 4/1/1994 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/DOCUMENT/City of Orange study (1994).pdf

CityLimits10_03_14.zip GIS City Limit data for Orange County 10/3/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/GIS/DATA/CityLimits10_03_14.zip

Coastal Barrier Resources 
System.zip

GIS The Coastal Barrier Resources Act (CBRA) of 1982 established the John H. Chafee 
Coastal Barrier Resources System (CBRS), comprised of undeveloped coastal 

barriers along the Atlantic, Gulf, and Great Lakes coasts.

1/1/2010 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/Coastal Barrier Resources System.zip

coastal_migratory_pelagic_efh_
gom.zip

GIS EFH for coastal migratory pelagic resources consists of Gulf of Mexico waters and 
substrates extending from the US/Mexico border to the boundary between the 

areas covered by the Gulf of Mexico Fishery Management Council and the South 
Atlantic Fishery Management Council from estuarine waters out to depths of 100 

fathoms.

1/1/2010 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/coastal_migratory_pelagic_efh_gom.zip

coastal_Texas_Louisiana_Mississ
ippi_Alabama_four_marsh_type

_classification_2010.zip

GIS coastal Texas, Louisiana, Mississippi, Alabama four-marsh-type classification - 
2010   Coastal zone managers and researchers often require detailed information 
regarding emergent marsh vegetation types for modeling habitat capacities and 

needs of marsh-reliant wildlife (such as waterfowl and alligator). 

1/1/2010 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/IMAGE/coastal_Texas_Louisiana_Mississippi_Ala
bama_four_marsh_type_classification_2010.zip

ColoradoMatagordaRAS.zip Model HECRAS data Colorado River / Matagorda Bay 1/1/1901 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/FEMA REPORT 
BATHYMETRY/ColoradoMatagordaRAS.zip
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County Limits.zip GIS A set of county limits for our study area. 1/2/2013 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/County Limits.zip

CountyPrecincts.zip GIS County Precincts data for Orange County 10/3/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/GIS/DATA/CountyPrecincts.zip

Cove City FIS report 2-17-
1993.pdf

Document FIS report for Cove City 2/17/1993 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/CHAMBERS/DOCUMENT/Cove City FIS report 2-17-1993.pdf

Critical Habitats.zip GIS Information regarding Threatened and Endangered Species final Critical Habitat 
designation across the United States. Not all of the critical habitat data 

designated by the U.S. Fish & Wildlife Service (USFWS) is available from this 
shapefile.

8/5/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/Critical Habitats.zip

D100-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Brays Bayou Watershed/D100-00-
00_Hydraulic_Model.zip

D100-00-
00_Hydrology_Model.zip

Model HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Brays Bayou Watershed/D100-00-
00_Hydrology_Model.zip

D109-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Brays Bayou Watershed/D109-00-
00_Hydraulic_Model.zip

D111-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Brays Bayou Watershed/D111-00-
00_Hydraulic_Model.zip

D112-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Brays Bayou Watershed/D112-00-
00_Hydraulic_Model.zip

D118-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Brays Bayou Watershed/D118-00-
00_Hydraulic_Model.zip

D120-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Brays Bayou Watershed/D120-00-
00_Hydraulic_Model.zip

D122-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Brays Bayou Watershed/D122-00-
00_Hydraulic_Model.zip

D124-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Brays Bayou Watershed/D124-00-
00_Hydraulic_Model.zip
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D126-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Brays Bayou Watershed/D126-00-
00_Hydraulic_Model.zip

D129-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Brays Bayou Watershed/D129-00-
00_Hydraulic_Model.zip

D132-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Brays Bayou Watershed/D132-00-
00_Hydraulic_Model.zip

D133-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Brays Bayou Watershed/D133-00-
00_Hydraulic_Model.zip

D139-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Brays Bayou Watershed/D139-00-
00_Hydraulic_Model.zip

D140-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Brays Bayou Watershed/D140-00-
00_Hydraulic_Model.zip

D142-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Brays Bayou Watershed/D142-00-
00_Hydraulic_Model.zip

D144-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Brays Bayou Watershed/D144-00-
00_Hydraulic_Model.zip

DD6 - 2006 Drainage Plan.pdf Document Jefferson County Drainage District No. 6, Jefferson County, Texas - A Plan Related 
to Drainage and Flood Damage Reduction

12/1/2006 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Beaumont/DD6 - 2006 Drainage 
Plan.pdf

DD6 Design Criteria Manual (11-
19-07).pdf

Document Jefferson County Drainage District No. 6 Drainage Criteria Manual 11/19/2007 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Beaumont/DD6 Design Criteria 
Manual (11-19-07).pdf

DD7 2012 Hazard Mitigation 
Plan.pdf

Document Jefferson County Drainage District No. 7, 2012 Hazard Mitigation Plan Update 7/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Port Arthur & Vicinity/DD7 2012 
Hazard Mitigation Plan.pdf

DD7 Reference Map.pdf Document Area map of Jefferson County Drainage District No. 7 1/4/2007 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Port Arthur & Vicinity/DD7 
Reference Map.pdf
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DD7 Watersheds.pdf Document Jefferson County Drainage DIstrict No. 7 General Watersheds 4/1/2008 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Port Arthur & Vicinity/DD7 
Watersheds.pdf

Design Memorandum No 1 
Taylors Bayou April 1969.pdf

Document Drainage And Flood Control Project - Design Memorandum No. 1 4/1/1969 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Taylors Bayou/Design Memorandum 
No 1 Taylors Bayou April 1969.pdf

Design Memorandum No 3 
Taylors Bayou.pdf

Document Taylors Bayou, Texas, Drainage and Flood Control Project, Design Memorandum 
No. 3 - Channel Rectification, Taylors Bayou Reach

5/1/1985 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Taylors Bayou/Design Memorandum 
No 3 Taylors Bayou.pdf

Design Memorandum No 4 
Taylors Bayou.pdf

Document Taylors Bayou, Texas, Drainage And Flood Control Project, Design Memorandum 
No. 4 - Channel Recitification, Hilldebrandt Bayou, Stas. 4+07.12 to 350+00

3/28/1986 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Taylors Bayou/Design Memorandum 
No 4 Taylors Bayou.pdf

ELECTED OFFICIALS_GCCPRD 
Stakeholder Database.xlsx

Document Final List for Elected Official Mailout 10/24/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/COMMUNICATION/NOTICING/Elected Official 
Noticing/ELECTED OFFICIALS_GCCPRD Stakeholder Database.xlsx

Engineering and Design - Flood-
hydrograph Analyses and 

Computations.pdf

Document Engineering and Design, Flood-hydrograph Analyses and Computations provided 
by USACE

8/31/1959 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Miscellaneous Regional 
Studies/Engineering and Design - Flood-hydrograph Analyses and 
Computations.pdf

Esd.shp.zip GIS GIS data for Orange County 10/3/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/GIS/DATA/Esd.shp.zip

esi.zip GIS Environmental Sensitivity Index Shoreline of Texas with Environmental Sensitivity 
Index classification (sensitivity of shoreline habitats to oil contamination and 

removal). Classification conducted by the University of Texas Bureau of Economic 
Geology.

1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/esi.zip

EsmtAug14.shp.zip GIS Easement data for Orange County 8/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/GIS/DATA/EsmtAug14.shp.zip

Evacuation and Population 
Protection.pdf

Document Evacuation and population protection annex, State of Texas Emergency 
Management Plan

5/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Miscellaneous Regional 
Studies/Evacuation and Population Protection.pdf

F216-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Galeston Watershed/F216-00-
00_Hydraulic_Model.zip

F216-00-
00_Hydrology_Model.zip

Model HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Galeston Watershed/F216-00-
00_Hydrology_Model.zip
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F220-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Galeston Watershed/F220-00-
00_Hydraulic_Model.zip

F220-00-
00_Hydrology_Model.zip

Model HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Galeston Watershed/F220-00-
00_Hydrology_Model.zip

FEMA Report.zip Document Flood INsurance Study: Coastal Counties, Texas 11/15/2011 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/DOCUMENT/FEMA Report/FEMA Report.zip

Final Report From THC-IT on 
Hurricane IKE (10-30-14).pdf

Document Hurricane Prediction Models for Gulf of Mexico States and Damage Estimates 
Using HAZUS-MH and Hurricane IKE Survey

9/1/2010 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/UNIVERSITY/University of Houston/Final Report From THC-IT 
on Hurricane IKE (10-30-14).pdf

FINAL_Elected Official Letter_10-
27-2014.docx

Document Fianl letter to elected officials 10/27/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/COMMUNICATION/NOTICING/Elected Official 
Noticing/FINAL_Elected Official Letter_10-27-2014.docx

FINAL_PublicNotice_102814.pdf Document Submitted with letter to elected officials 10/28/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/COMMUNICATION/NOTICING/Elected Official 
Noticing/FINAL_PublicNotice_102814.pdf

Flood Protection Planning Study -
Beaumont.pdf

Document Flood protection planning study, City of Beaumont, Jefferson County, TX 3/31/2011 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Beaumont/Flood Protection 
Planning Study - Beaumont.pdf

FRS Sites.zip GIS Geospatial information for all publicly available Facility Registry System (FRS) 
facilities that have latitude/longitude data.  You need to add the desired Layer 

file first then connect it to the Facility.shp in the geo database

9/30/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/FRS Sites.zip

Fugawi_nautical_charts.zip Image Maps are RNC Nautical Charts from Fugawi Marine ENC (Ver. 4) Coastline of 
Texas, from North to South, starting at Lake Sabine (Orange County)

1/1/1901 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/FEMA REPORT 
BATHYMETRY/Fugawi_nautical_charts.zip

Galveston County LIDAR.gdb.zip Image Galveston County LiDAR used in FEMA Report 1/1/2006 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/GALVESTON/GIS/IMAGE/FEMA REPORT/Galveston County 
LIDAR.gdb.zip

Galveston County LIDAR.zip GIS Lidar Data for Galveston County LARGE FILE 1/1/2008 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/GALVESTON/GIS/IMAGE/Galveston County LIDAR.zip

Galveston Parcels.PDF pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/GALVESTON/GIS/DATA/Galveston Parcels.PDF

galveston parcels.zip GIS Parcel info for Galveston County 5/5/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/GALVESTON/GIS/DATA/galveston parcels.zip
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GCCPRD_TEAM_ASSIGNMENT_
MAPBOOK.pdf

Document GIS Map describing the study area and data collection assignments by firm and 
agency.

10/2/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ASSIGNMENT/GCCPRD_TEAM_ASSIGNMENT_MAPBOOK.pdf

Guadalupe_RAS_from_USACE.zi
p

Model Guadalupe River HecRAS 5/30/2001 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/FEMA REPORT 
BATHYMETRY/Guadalupe_RAS_from_USACE.zip

H100-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Hunting Bayou Watershed/H100-00-
00_Hydraulic_Model.zip

H100-00-
00_Hydrology_Model.zip

Model HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Hunting Bayou Watershed/H100-00-
00_Hydrology_Model.zip

H103-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Hunting Bayou Watershed/H103-00-
00_Hydraulic_Model.zip

H110-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Hunting Bayou Watershed/H110-00-
00_Hydraulic_Model.zip

H112-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Hunting Bayou Watershed/H112-00-
00_Hydraulic_Model.zip

H118-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Hunting Bayou Watershed/H118-00-
00_Hydraulic_Model.zip

Harris County LIDAR.zip GIS LIDAR data for Harris County 1/1/2008 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/GIS/IMAGE/Harris County LIDAR.zip

Harris County Parcels.PDF pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/GIS/DATA/Harris County Parcels.PDF

Harris County Parcels.zip GIS Harris County Parcels with real estate account information 10/28/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/GIS/DATA/Harris County Parcels.zip

HecRasFromLeapEgin.zip Model HecRAS Data for Taylor Bayou and Hillebrandt Bayou 1/1/1901 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/FEMA REPORT 
BATHYMETRY/HecRasFromLeapEgin.zip

HFP Design Memorandum No 
1B PtArthur & Vacinitypdf.pdf

Document Design Memorandum No. 1B, Hydrology (Interior Drainage), for Port Arthur and 
Vicinity, Texas, Hurricane-Flood Protection

4/26/1965 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Port Arthur & Vicinity/HFP Design 
Memorandum No 1B PtArthur & Vacinitypdf.pdf
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HFP Design Memorandum No 
1B PtArthur & Vacinitypdf--

ABPS.pdf

Document USACE Interior Drainage Report for the Port Arthur and Vicinity Hurricane Flood 
Protection Levee

9/26/1965 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/HFP Design Memorandum No 1B 
PtArthur & Vacinitypdf--ABPS.pdf

HFP Design Memorandum No 2 
PtArthur & Vacinity.pdf

Document USACE Design Memorandum 2 - Volume 1 (General DM) for Port Arthur and 
Vicinity Hurricane Flood Protection Levee

3/29/1965 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/HFP Design Memorandum No 2 
PtArthur & Vacinity.pdf

HFP Design Memorandum No 2 
Vol 1 PtArthur & Vacinity.pdf

Document Port Arthur and Vicinity, Texas, Hurricane Flood Protection , Design 
Memorandum No. 2 (General design memorandum) Volume 1 - Main Report

3/1/1965 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Port Arthur & Vicinity/HFP Design 
Memorandum No 2 Vol 1 PtArthur & Vacinity.pdf

HFP Design Memorandum No 2 
Vol 2 Pt Arthur & Vacinity.pdf

Document Port Arthur & Vicinity, Texas, Hurricane Flood Protection, Design Memorandum 
No. 2 (General design memorandum) 

3/1/1965 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Port Arthur & Vicinity/HFP Design 
Memorandum No 2 Vol 2 Pt Arthur & Vacinity.pdf

HFP Design Memorandum No 
5A Pt Arthur Vacinity.pdf

Document Port Arthur & Vicinity, Texas, Hurricane Flood Protection Supplement No. 2 to 
Design Memorandum 5A, Alligator Bayou Pumping Plant and Gravity Drainage 

Structure

11/1/1965 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Port Arthur & Vicinity/HFP Design 
Memorandum No 5A Pt Arthur Vacinity.pdf

Horsepen_Hydraulic_Model.zip Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cedar Bayou 
Watershed/Horsepen_Hydraulic_Model.zip

Hurricane Ike Impact Report - 
2008.pdf

Document 2008 Hurricane Ike Impact Report including research of over 17 federal agencies, 
offices, and programs

12/8/2008 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Hurricane Ike/Hurricane Ike Impact 
Report - 2008.pdf

Hurricane Ike Impact Report.zip Document Hurricane Ike Impact Report including agricultural impact, executive impact, 
industrial impact, services impact, jefferson county impact, and orange county 

impact

1/1/2009 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Hurricane Ike/Hurricane Ike Impact 
Report.zip

Hurricane Risk Zones.zip GIS Displays how far each category hurricane would travel into each county. 5/5/2005 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/Hurricane Risk Zones.zip

Hydraulic Design-Tidal 
Hydraulics.pdf

Document Hydraulic Design EM110-2-1607 1/1/1953 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Miscellaneous Regional 
Studies/Hydraulic Design-Tidal Hydraulics.pdf

Inland Evacuation.pdf Document 2011 Inland Evacuation Map for Beaumont District 4/1/2011 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Miscellaneous Regional 
Studies/Inland Evacuation.pdf

Integrated Model THC-2014 
Mod 1.pdf

Document Integrated Modeling of Natural (Hurricane) and Man-Made (Oil Spill) Disasters 1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/UNIVERSITY/University of Houston/Integrated Model THC-
2014 Mod 1.pdf
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Interim Report Hurricane Survey 
Pt Arthur & Vicinity.pdf

Document Interim Report on Hurricane Survey of Port Arthur and Vicinity, Texas 11/1/1961 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Port Arthur & Vicinity/Interim 
Report Hurricane Survey Pt Arthur & Vicinity.pdf

Jackson County LIDAR.gdb.zip Image Jackson County LiDAR used in FEMA Report 1/1/2006 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/IMAGE/FEMA REPORT LIDAR/Jackson County 
LIDAR.gdb.zip

Jefferson County Appraisal 
District GIS Data.zip

GIS GIS data for Jefferson County 1/1/2013 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/GIS/DATA/Jefferson County Appraisal District GIS 
Data.zip

Jefferson County DD7 Master 
Plan.zip

Document Jefferson County Drainage District 7 Master Plan 5/1/2002 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Port Arthur & Vicinity/Jefferson 
County DD7 Master Plan.zip

Jefferson County LIDAR.gdb.zip Image Jefferson County LiDAR Data used in FEMA Report 1/1/2006 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/GIS/IMAGE/FEMA REPORT/Jefferson County 
LIDAR.gdb.zip

Jefferson County Parcel Data.zip GIS Login Info Host/IP/URL: ftp.JCAD.org Username: jcad_public Password: Pub4Jcad 8/5/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/GIS/DATA/Jefferson County Parcel Data.zip

Jefferson County Parcel.pdf pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/GIS/DATA/Jefferson County Parcel.pdf

K100-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K100-00-
00_Hydraulic_Model.zip

K100-00-
00_Hydrology_Model.zip

Model HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K100-00-
00_Hydrology_Model.zip

K111-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K111-00-
00_Hydraulic_Model.zip

K111-03-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K111-03-
00_Hydraulic_Model.zip

K112-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K112-00-
00_Hydraulic_Model.zip
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K116-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K116-00-
00_Hydraulic_Model.zip

K120-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K120-00-
00_Hydraulic_Model.zip

K120-01-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K120-01-
00_Hydraulic_Model.zip

K120-03-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K120-03-
00_Hydraulic_Model.zip

K124-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K124-00-
00_Hydraulic_Model.zip

K124-02-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K124-02-
00_Hydraulic_Model.zip

K131-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K131-00-
00_Hydraulic_Model.zip

K131-02-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K131-02-
00_Hydraulic_Model.zip

K131-03-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K131-03-
00_Hydraulic_Model.zip

K131-04-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K131-04-
00_Hydraulic_Model.zip

K133-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K133-00-
00_Hydraulic_Model.zip

K140-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K140-00-
00_Hydraulic_Model.zip
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K142-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K142-00-
00_Hydraulic_Model.zip

K145-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K145-00-
00_Hydraulic_Model.zip

K150-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K150-00-
00_Hydraulic_Model.zip

K152-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K152-00-
00_Hydraulic_Model.zip

K155-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K155-00-
00_Hydraulic_Model.zip

K157-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K157-00-
00_Hydraulic_Model.zip

K159-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K159-00-
00_Hydraulic_Model.zip

K159-01-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K159-01-
00_Hydraulic_Model.zip

K160-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K160-00-
00_Hydraulic_Model.zip

K160-01-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K160-01-
00_Hydraulic_Model.zip

K166-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K166-00-
00_Hydraulic_Model.zip

K166-02-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K166-02-
00_Hydraulic_Model.zip
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K166-03-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K166-03-
00_Hydraulic_Model.zip

K172-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cypress Creek Watershed/K172-00-
00_Hydraulic_Model.zip

K172-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/K172-00-
00_Hydraulic_Model.zip

L100-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Little 
Cypress Creek Watershed/L100-00-00_Hydraulic_Model.zip

L100-00-
00_Hydrology_Model.zip

Model HEC-HMS 3.4 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Little 
Cypress Creek Watershed/L100-00-00_Hydrology_Model.zip

L109-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Little 
Cypress Creek Watershed/L109-00-00_Hydraulic_Model.zip

L112-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Little 
Cypress Creek Watershed/L112-00-00_Hydraulic_Model.zip

L114-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Little 
Cypress Creek Watershed/L114-00-00_Hydraulic_Model.zip

L114-01-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Little 
Cypress Creek Watershed/L114-01-00_Hydraulic_Model.zip

La Porte City Wide Drainage 
Study.zip

GIS A City Wide Drainage Study (CWDS) for the City of La Porte (City) was undertaken 
to identify, develop and recommend drainage improvements to address drainage 
problems and lessen flooding and its impacts across the City. Reasons for existing 

drainage and flooding problems 1) insufficient flow capacity in ditches and 
channels, 2) ponding of waters in streets and 

adjacent properties, 3) undersized storm sewers, 4) temporary blockage of storm 
water inlets by 

debris, 5) backup of storm waters in 

1/1/2009 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/DOCUMENT/La Porte City Wide Drainage Study.zip

Lake Sabine Study Area Map.pdf Document Lake Sabine study area map including evacuation routes, county boundaries, and 
risk areas

6/1/2002 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Miscellaneous Regional Studies/Lake 
Sabine Study Area Map.pdf
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Land_Use.zip GIS NLCD land cover data 1/1/1901 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/FEMA REPORT LANDUSE/Land_Use.zip

Large ESI Upper Coast.zip GIS An Environmental Sensitivity Index (ESI) atlas has been developed for the marine 
and coastal areas of upper Texas (from Sabine Lake to East Matagorda Bay). The 
ESI atlas is a compilation of information from three main categories: shoreline 

habitats, sensitive biological resources, and human-use resources. 
http://response.restoration.noaa.gov/maps-and-spatial-data/download-esi-maps-

and-gis-data.html#Texas

8/5/2013 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/Large ESI Upper Coast.zip

leagueline.zip GIS Three Marine League Line boundary between state and federal jurisdiction 
located three marine leagues (approx. 10 miles) offshore in the Gulf of Mexico.

1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/leagueline.zip

leasepoly.zip GIS Coastal Lease (Polygonal Locations) locations of structures and activities 
permitted by the GLO within state-owned land and waters. Includes areal 

features such as dredging areas, parks, mitigation projects, and conservation 
easements.

1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/leasepoly.zip

leasept.zip GIS Coastal Lease (Point Locations) locations of structures and activities permitted by 
the GLO within state-owned land and waters. Includes features represented by a 
single point location, such as piers, docks, breakwaters, and shoreline protection 

projects.

1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/leasept.zip

LotsAug14.zip GIS Lot data for Orange County 8/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/GIS/DATA/LotsAug14.zip

Major Ports.zip GIS a set of points displaying the major ports in our study area found using google 
earth. 

9/10/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/Major Ports.zip

Man Groves.zip GIS This dataset consists of the current distribution (2000s) of mangrove forests in 
the southeastern U.S. This dataset was created from the current best available 
mangrove data on a state specific basis. Florida mangrove data was extracted 

from Florida Landuse Land Cover Classification System (FLUCCS). For Louisiana, 
we used observations of mangrove stands from aerial surveys by Michot et al. 
(2010). Mangrove presence in Texas came from maps produced by Sherrod & 

McMillan (1981) and the NOAA Benthi

1/1/2013 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/Man Groves.zip

Matagorda County 
LIDAR.gdb.zip

Image Matagorda County LiDAR used in FEMA Report 1/1/2006 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/IMAGE/FEMA REPORT LIDAR/Matagorda County 
LIDAR.gdb.zip

ME.zip GIS Pipelines and Miscellaneous Easements located in state-owned submerged lands 
and other areas along the Texas Gulf Coast.

1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/ME.zip

Mont Belvieu FIS Report 6-15-
82.pdf

Document FIS Reports for Mont Belvieu 6/15/1982 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/CHAMBERS/DOCUMENT/Mont Belvieu FIS Report 6-15-82.pdf

N100-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Carpenter Bayou Watershed/N100-00-
00_Hydraulic_Model.zip
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N100-00-
00_Hydrology_Model.zip

Model HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Carpenter Bayou Watershed/N100-00-
00_Hydrology_Model.zip

N104-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Carpenter Bayou Watershed/N104-00-
00_Hydraulic_Model.zip

N117-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Carpenter Bayou Watershed/N117-00-
00_Hydraulic_Model.zip

National Wildlife Refuge 
areas.zip

GIS Areas that are considered  National Wildlife Refuges by US FWS. 9/5/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/National Wildlife Refuge areas.zip

NED_Data_NuecesKlebergKened
yWillacy.zip

GIS National Elevation Data (NED) for Southern Cameron County, Kenedy County, 
Kleberg County, and Willacy County used in FEMA Report

1/1/1999 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/FEMA REPORT NED 
DATA/NED_Data_NuecesKlebergKenedyWillacy.zip

nlcd_2011_landcover_2011_edit
ion_2014_03_31.zip

GIS For NLCD 2011, there are 3 primary data products:  1) NLCD 2011 Land Cover 
map; 2) NLCD 2006/2011 Change Pixels labeled with the 2011 land cover class; 

and 3) NLCD 2011 Percent Developed Imperviousness.  Four additional data 
products were developed to provide supporting documentation and to provide 
information for land cover change analysis tasks:  4) NLCD 2001/2006 Percent 
Developed Imperviousness Change; 5) NLCD 2006/2011 Maximum Potential 

Change derived from the raw spectral change analysis; 

3/31/2011 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/nlcd_2011_landcover_2011_edition_2014
_03_31.zip

NLCDS2006 .zip GIS For NLCD 2006, there are 3 primary data products:  1) NLCD 2006 Land Cover 
map; 2) NLCD 2001/2006 Change Pixels labeled with the 2006 land cover class; 

and 3) NLCD 2006 Percent Developed Imperviousness.  Four additional data 
products were developed to provide supporting documentation and to provide 
information for land cover change analysis tasks:  4) NLCD 2001/2006 Percent 
Developed Imperviousness Change; 5) NLCD 2001/2006 Maximum Potential 

Change derived from the raw spectral change analysis; 

1/1/2006 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/NLCDS2006 .zip

nmline.zip GIS Three Marine League Line between state and federal jurisdiction located three 
marine leagues (approx. 10 miles) offshore in the Gulf of Mexico.

1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/nmline.zip

NoaaNos_Gulf_FromHPourtaher
i_OriginalFiles.zip

Model NOS Hydrographic Data Base 1/1/1901 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/FEMA REPORT 
BATHYMETRY/NoaaNos_Gulf_FromHPourtaheri_OriginalFiles.zip

NoaaNos_HydrographicSurveyD
ata_Bays_originalData.zip

GIS Survey Data for Aransas, Baffin, Corpis Christi, Matagorda, and San Antonio Bays 1/1/1901 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/FEMA REPORT 
BATHYMETRY/NoaaNos_HydrographicSurveyData_Bays_originalData.zi
p
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O100-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Goose Creek Watershed/O100-00-
00_Hydraulic_Model.zip

O100-00-
00_Hydrology_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Goose Creek Watershed/O100-00-
00_Hydrology_Model.zip

O105-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Goose Creek Watershed/O105-00-
00_Hydraulic_Model.zip

O200-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Goose Creek Watershed/O200-00-
00_Hydraulic_Model.zip

O200-00-
00_Hydrology_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Goose Creek Watershed/O200-00-
00_Hydrology_Model.zip

O208-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Goose Creek Watershed/O208-00-
00_Hydraulic_Model.zip

Oil & Gas Leases.zip GIS Oil and Gas Leases managed by the Texas General Land Office. 8/5/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/Oil & Gas Leases.zip

Old River FIS Report 2-17-93.pdf Document FIS reports for City of Old RIver 2/17/1993 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/CHAMBERS/DOCUMENT/Old River FIS Report 2-17-93.pdf

Orange County Drainage Hazard 
Mitigation Plan.pdf

Document 2011 Oragne County Drainage Distyrict Hazard Mitigation Plan 8/1/2011 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/DOCUMENT/Orange County Drainage Hazard 
Mitigation Plan.pdf

Orange County Emergency 
Mapbook.pdf

Document South East Texas Regional Planning Commission - Orange County Emergency 
Mapbook

1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/DOCUMENT/Orange County Emergency 
Mapbook.pdf

Orange County Feasibility 
Report - 12-2012.pdf

Document Study conducted by Orange County and Orange County EDC utilizing a Planning 
Grant from the Texas Water Development Board

12/26/2012 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/DOCUMENT/Orange County Feasibility Report - 12-
2012.pdf

Orange County LIDAR.gdb.zip Image Orange County LiDAR Data used in FEMA Report 1/1/2006 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/GIS/IMAGE/FEMA REPORT/Orange County 
LIDAR.gdb.zip

Orange County PARCELS.zip GIS Parcel Data from OCAD. Exact date of creation unknown it was created in 2014. 4/4/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/GIS/DATA/Orange County PARCELS.zip
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Orange Jefferson LIDAR data.zip GIS Combination of LIDAR data for both Orange and Jefferson Counties 1/1/2008 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/IMAGE/Orange Jefferson LIDAR data.zip

otlsglo.zip GIS State Submerged Land tracts in offshore waters and coastal bays. These tracts 
are owned and leased by the GLO.

1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/otlsglo.zip

Ownership10_03_14.zip GIS Ownership shape files 10/3/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/GIS/DATA/Ownership10_03_14.zip

P100-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P100-00-
00_Hydraulic_Model.zip

P100-00-
00_Hydrology_Model.zip

Model HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P100-00-
00_Hydrology_Model.zip

P109-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P109-00-
00_Hydraulic_Model.zip

P110-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P110-00-
00_Hydraulic_Model.zip

P114-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P114-00-
00_Hydraulic_Model.zip

P118-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P118-00-
00_Hydraulic_Model.zip

P118-14-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P118-14-
00_Hydraulic_Model.zip

P118-23-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P118-23-
00_Hydraulic_Model.zip

P125-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P125-00-
00_Hydraulic_Model.zip

P126-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P126-00-
00_Hydraulic_Model.zip
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P130-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P130-00-
00_Hydraulic_Model.zip

P130-02-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P130-02-
00_Hydraulic_Model.zip

P130-02-
02_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P130-02-
02_Hydraulic_Model.zip

P130-03-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P130-03-
00_Hydraulic_Model.zip

P130-03-
01_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P130-03-
01_Hydraulic_Model.zip

P130-05-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P130-05-
00_Hydraulic_Model.zip

P133-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P133-00-
00_Hydraulic_Model.zip

P138-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P138-00-
00_Hydraulic_Model.zip

P140-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P140-00-
00_Hydraulic_Model.zip

P145-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P145-00-
00_Hydraulic_Model.zip

P145-03-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P145-03-
00_Hydraulic_Model.zip

P146-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P146-00-
00_Hydraulic_Model.zip
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P147-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P147-00-
00_Hydraulic_Model.zip

P148-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P148-00-
00_Hydraulic_Model.zip

P155-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P155-00-
00_Hydraulic_Model.zip

P156-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Greens Bayou Watershed/P156-00-
00_Hydraulic_Model.zip

Phase 2 ESMT By Eco Region.zip GIS Vegetation Areas for Our Study Area Part of a two part file  the other is called 
Phase 3 ESMT by Eco Region

2/24/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/Phase 2 ESMT By Eco Region.zip

Phase 3 ESMT By Eco Region.zip GIS Vegetation Areas for Our Study Area part of a two part file the other is called 
phase 2 ESMT by Eco Region

2/17/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/Phase 3 ESMT By Eco Region.zip

priority.zip GIS Priority Protection Habitat Areas to be protected during oil or hazardous material 
spills on the Texas coast. Areas were identified and prioritized by TPWD and GLO 

personnel in cooperation with other entities.

1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/priority.zip

Q100-00-
00_Hydrology_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cedar Bayou Watershed/Q100-00-
00_Hydrology_Model.zip

Q101-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cedar Bayou Watershed/Q101-00-
00_Hydraulic_Model.zip

Q112-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cedar Bayou Watershed/Q112-00-
00_Hydraulic_Model.zip

Q114-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cedar Bayou Watershed/Q114-00-
00_Hydraulic_Model.zip

Q122-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cedar Bayou Watershed/Q122-00-
00_Hydraulic_Model.zip
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Q128-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cedar Bayou Watershed/Q128-00-
00_Hydraulic_Model.zip

Q130-00-
00_Hydraulic_Model.zip

Model HEC-ras 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cedar Bayou Watershed/Q130-00-
00_Hydraulic_Model.zip

Q200-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Cedar Bayou Watershed/Q200-00-
00_Hydraulic_Model.zip

R100-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Jackson Bayou Watershed/R100-00-
00_Hydraulic_Model.zip

R100-00-
00_Hydrology_Model.zip

Model HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Jackson Bayou Watershed/R100-00-
00_Hydrology_Model.zip

R102-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Jackson Bayou Watershed/R102-00-
00_Hydraulic_Model.zip

R102-03-
00&01_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Jackson Bayou Watershed/R102-03-
00&01_Hydraulic_Model.zip

R102-13-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Jackson Bayou Watershed/R102-13-
00_Hydraulic_Model.zip

red_drum_efh_gom.zip GIS EFH for red drum consists of all Gulf of Mexico estuaries; waters and substrates 
extending from Vermilion Bay, Louisiana to the eastern edge of Mobile Bay, 
Alabama out to depths of 25 fathoms; waters and substrates extending from 
Crystal River, Florida to Naples, Florida between depths of 5 and 10 fathoms; 

waters and substrates extending from Cape Sable, Florida to the boundary 
between the areas covered by the Gulf of Mexico Fishery Management Council 

and the South Atlantic Fishery Management Co

1/1/2010 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/red_drum_efh_gom.zip

reef_fish_efh_gom.zip GIS EFH for coastal migratory pelagic resources consists of Gulf of Mexico waters and 
substrates extending from the US/Mexico border to the boundary between the 

areas covered by the Gulf of Mexico Fishery Management Council and the South 
Atlantic Fishery Management Council from estuarine waters out to depths of 100 

fathoms.

1/1/2010 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/reef_fish_efh_gom.zip

Refugio_Aransas County 
LIDAR.gdb.zip

Image Aransas and Refugio County LiDAR Data used for FEMA Report 1/1/2006 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/IMAGE/FEMA REPORT LIDAR/Refugio_Aransas 
County LIDAR.gdb.zip
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RioGrande_Bathymetry.zip GIS Bathymetric Survey of Rio Grande River from the Brownsville El Jardin Weir to 
the Gulf of Mexico

3/5/2008 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/FEMA REPORT 
BATHYMETRY/RioGrande_Bathymetry.zip

rmc.zip GIS State Tracts with Resource Management Codes for State-owned tracts in 
offshore waters and coastal bays, with codes added that reflect restrictions and 

concerns associated with leasing of these tracts

10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/rmc.zip

rookeries.zip GIS Colonial Waterbird Rookery Area locations of waterbird rookery sites in the 
coastal counties of Texas. Information compiled by the Texas Colonial Waterbird 

Society.

1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/rookeries.zip

S100-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Luce 
Bayou Watershed/S100-00-00_Hydraulic_Model.zip

S110-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Luce 
Bayou Watershed/S110-00-00_Hydraulic_Model.zip

S110-00-
00_Hydrology_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Luce 
Bayou Watershed/S110-00-00_Hydrology_Model.zip

S114-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Luce 
Bayou Watershed/S114-00-00_Hydraulic_Model.zip

S114-00-
00_Hydrology_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/Luce 
Bayou Watershed/S114-00-00_Hydrology_Model.zip

Sabine_KeithLake_Bathymetry.zi
p

GIS Hydrographic Survey of the Keith Lake-Salt Bayou System 4/1/2007 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/FEMA REPORT 
BATHYMETRY/Sabine_KeithLake_Bathymetry.zip

San Jacinto River Watershed all 
Models.zip

Model HEC-RAS 3.0.1 and HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/HARRIS/MODEL/San 
Jacinto River Watershed/San Jacinto River Watershed all Models.zip

San_Patricio County 
LIDAR.gdb.zip

Image San Patricio County LIDAR used in FEMA Report 1/1/2006 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/IMAGE/FEMA REPORT LIDAR/San_Patricio 
County LIDAR.gdb.zip

SanBernard_Bathymetry.zip GIS Hydrographic Survey of Cow Trap Lake, San Bernard River, Cedar Lakes, Intra 
Coastal Canal and Surrounding Areas Sargent, Texas

6/5/2007 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/FEMA REPORT 
BATHYMETRY/SanBernard_Bathymetry.zip

SchoolDistrictsJune14.zip GIS School District shape files for Orange County 6/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/GIS/DATA/SchoolDistrictsJune14.zip

Phase 1 Report - Data Collection Appendix B-24



Appendix B: Data Library

Name Type Notes Publication Date Location

Data Library Index

Sea Brook FIS Report  6-9-
2014.zip

Document FIS Reports for City of Sea Brook 6/9/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/CHAMBERS/DOCUMENT/Sea Brook FIS Report  6-9-2014.zip

Section 408 Summary Report - 
Alligator Bayou Pump 

Station.zip

Document Section 408 Summary Report for Alligator Bayou Pump Station 8/1/2012 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Alligator Bayou/Section 408 
Summary Report - Alligator Bayou Pump Station.zip

Soil Survey of Jefferson and 
Orange Counties.pdf

Document Soil survey data for BOTH Jefferson and Orange County 6/1/2006 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Miscellaneous Regional Studies/Soil 
Survey of Jefferson and Orange Counties.pdf

species.zip GIS Species/Habitats coastal distribution of animals, plants and habitats potentially 
at risk from oil spill damage or response activities. Mapped as part of a joint 

project involving GLO, TPWD and other entities.

10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/species.zip

Specs for Alligator Bayou 
PS&GDS.pdf

Document Specifications for Alligator Bayou Pumping Station and Gravity Drainage 
Structure, Port Arthur and Vicinity, Texas

2/1/1974 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Alligator Bayou/Specs for Alligator 
Bayou PS&GDS.pdf

State wide Floodplain Data.zip GIS State wide floodplain data. 9/3/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/State wide Floodplain Data.zip

Statistical Methods in 
Hydrology.pdf

Document Statistical Methods in Hydrology, by L. R. Beard 7/1/1952 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/Miscellaneous Regional 
Studies/Statistical Methods in Hydrology.pdf

StreetCenterlines5_6_13.zip GIS Street Centerlines shape files for Orange County 5/6/2013 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/GIS/DATA/StreetCenterlines5_6_13.zip

Subdivisions10_03_14.zip GIS Subdivision shape files for Orange County 10/3/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/GIS/DATA/Subdivisions10_03_14.zip

Survey_Data_SWG.zip Model Deep and Shallow Draft Survey Data 1/1/1901 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/FEMA REPORT 
BATHYMETRY/Survey_Data_SWG.zip

SwanLakeDataFromHDR_RawPr
ovidedData.zip

GIS Bathymetry for Swan Lake just south of the Port of Texas City (Swan Lake is an 
embayment of Galveston Bay)

4/14/2008 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/FEMA REPORT 
BATHYMETRY/SwanLakeDataFromHDR_RawProvidedData.zip

T100-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/barker Reservoir Watershed/T100-00-
00_Hydraulic_Model.zip

T100-00-
00_Hydrology_Model.zip

Model HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/barker Reservoir Watershed/T100-00-
00_Hydrology_Model.zip
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T101-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/barker Reservoir Watershed/T101-00-
00_Hydraulic_Model.zip

T101-03-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/barker Reservoir Watershed/T101-03-
00_Hydraulic_Model.zip

T103-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/barker Reservoir Watershed/T103-00-
00_Hydraulic_Model.zip

T103-01-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/barker Reservoir Watershed/T103-01-
00_Hydraulic_Model.zip

TCEQ_PSOC.zip GIS TCEQ Potential Sources of Contamination (PSOC) to Public Water Supply (PWS) 
point locations.

1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/TCEQ_PSOC.zip

TCEQ_PSOC_gdb.zip GIS TCEQ Potential Sources of Contamination (PSOC) to Public Water Supply (PWS) 
point locations with layer files for symbology.

1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/TCEQ_PSOC_gdb.zip

TCEQ_PSOC_Legend.pdf Document TCEQ Potentail Sources of Contamination (PSOC) map legend document. 1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/TCEQ_PSOC_Legend.pdf

TCEQ_PST.zip GIS TCEQ Petroleum Storage Tanks (PST) point locations. 1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/TCEQ_PST.zip

TCEQ_PWS_Surface_Water_Inta
kes.zip

GIS TCEQ Public Water Supply (PWS) surface water intake point locations. 1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/TCEQ_PWS_Surface_Water_Intakes.zip

TCEQ_PWS_Wells.zip GIS TCEQ Public Water Supply (PWS) well point locations. 1/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/TCEQ_PWS_Wells.zip

Texas City_Hurricane Levee 
Sys_certification_Updated 

Report.zip

Document Texas City Hurricane-Flood Protection Levee System Certification, It contains As 
Builts, Design Memo, Freeboard Info, Internal Drainage (GIS/MHS Model); O&M 

Plans

8/10/2013 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/GALVESTON/DOCUMENT/Texas City_Hurricane Levee 
Sys_certification_Updated Report.zip

tf04_AdcircMesh_v1_grd.zip Model ADCIRC Mesh Models 1/1/2005 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/FEMA REPORT 
BATHYMETRY/tf04_AdcircMesh_v1_grd.zip

THC 2012 and 2013 on ADCIRC 
use for Shutter Modeling.zip

Document Coastal Protection Systems and Hurricane IKE Storm Surge Modeling Using 
ADCIRC and Modeling of Shutter Coastal Protection against Storm Surge for 

Galveston Bay

1/1/2012 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/UNIVERSITY/University of Houston/THC 2012 and 2013 on 
ADCIRC use for Shutter Modeling.zip
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TNRIS - Jefferson County.zip GIS TNRIS GIS shapefiles. Boundaries, census, original Texas land survey, Stratmap, 
transportation, 

10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/GIS/DATA/TNRIS - Jefferson County.zip

TNRIS - Orange County.zip Document TNRIS GIS data for Orange county. Census, FEMA, Original Texas land survey, 
TxDOT

10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/GIS/DATA/TNRIS - Orange County.zip

TrinityRiver_Hec2_ProvidedData
.zip

Model Trinity River HecRAS 3/1/1992 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/FEMA REPORT 
BATHYMETRY/TrinityRiver_Hec2_ProvidedData.zip

TsarpStudy_HecRas_CleanedSca
tterSets.zip

Model HecRAS model and surveys 1/1/1901 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/DATA/FEMA REPORT 
BATHYMETRY/TsarpStudy_HecRas_CleanedScatterSets.zip

TxDOT - Hurricane Evacuation 
Traffic Operations.pdf

Document Recommended practices for hurricane evacuation traffice operations as written 
by Andrew J. Ballard, P.E. (Texas #59027)http://tti.tamu.edu/documents/0-4962-

P2.pdf

5/1/2006 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/DOCUMENT/TxDOT/TxDOT - Hurricane 
Evacuation Traffic Operations.pdf

txdot_urban_brazoria_dwg2003
.zip

CAD An urban Autocad drawing displaying streets, rail roads and bayous . Exact date 
of creation unknown it was created in 2003.

1/1/2003 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/BRAZORIA/CAD/txdot_urban_brazoria_dwg2003.zip

txdot_urban_chambers_dwg200
3.zip

CAD An urban Autocad drawing displaying streets, rail roads and bayous . Exact date 
of creation unknown it was created in 2003.

1/1/2003 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/CHAMBERS/CAD/txdot_urban_chambers_dwg2003.zip

txdot_urban_galveston_dwg200
3.zip

CAD An urban Autocad drawing displaying streets, rail roads and bayous . Exact date 
of creation unknown it was created in 2003.

1/1/2003 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/GALVESTON/CAD/txdot_urban_galveston_dwg2003.zip

txdot_urban_harris_dwg2003.zi
p

CAD An urban Autocad drawing displaying streets, rail roads and bayous . Exact date 
of creation unknown it was created in 2003.

1/1/2003 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/CAD/txdot_urban_harris_dwg2003.zip

txdot_urban_jefferson_dwg.zip CAD An urban Autocad drawing displaying streets, rail roads and bayous . Exact date 
of creation unknown it was created in 2003.

1/1/2003 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/JEFFERSON/CAD/txdot_urban_jefferson_dwg.zip

txdot_urban_orange_dwg2003.z
ip

CAD An urban Autocad drawing displaying streets, rail roads and bayous . Exact date 
of creation unknown it was created in 2003.

1/1/2003 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/ORANGE/CAD/txdot_urban_orange_dwg2003.zip

U100-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Addicks Reservior Watershed/U100-00-
00_Hydraulic_Model.zip

U100-00-
00_Hydrology_Model.zip

Model HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Addicks Reservior Watershed/U100-00-
00_Hydrology_Model.zip
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U101-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Addicks Reservior Watershed/U101-00-
00_Hydraulic_Model.zip

U101-07-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Addicks Reservior Watershed/U101-07-
00_Hydraulic_Model.zip

U102-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Addicks Reservior Watershed/U102-00-
00_Hydraulic_Model.zip

U102-01-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Addicks Reservior Watershed/U102-01-
00_Hydraulic_Model.zip

U106-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Addicks Reservior Watershed/U106-00-
00_Hydraulic_Model.zip

U120-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Addicks Reservior Watershed/U120-00-
00_Hydraulic_Model.zip

UNDER 
CONSTRUCTION_GCCPRD 
Stakeholder Database.xlsx

Document THIS STAKEHOLDER DATABASE IS UNDER CONSTRUCTION AS OF 10/30/2014. 10/30/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/COMMUNICATION/NOTICING/Stakeholder Database/UNDER 
CONSTRUCTION_GCCPRD Stakeholder Database.xlsx

Victoria County LIDAR.gdb.zip Image Vicoria County LiDAR used in FEMA Report 1/1/2006 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/REGION/GIS/IMAGE/FEMA REPORT LIDAR/Victoria County 
LIDAR.gdb.zip

Vipu THC-2010 INNOVATIVE 
SHUTTER CONCEPT FOR 

COASTAL PROTECTION.pdf

Document Innovative Shutter Concept for Coastal Protection 9/1/2010 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/UNIVERSITY/University of Houston/Vipu THC-2010 
INNOVATIVE SHUTTER CONCEPT FOR COASTAL PROTECTION.pdf

Volm_1_1979 USACE study 
storm damage reductions 

galveston.pdf

Document Texas Coast Hurricane Study_Feasibility Report_Volm1, Galveston County 
Engineer Mike Fitzerald provided the copy.

1/1/1979 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/GALVESTON/DOCUMENT/Volm_1_1979 USACE study storm 
damage reductions galveston.pdf

Volm_2_1979_USACE study 
storm damage reduction 

galveston bay.f.pdf

Document Texas Coast Hurricane Study_Feasibility Report_Volm 2, Galveston County 
Engineer Mike Fitzerald provided the copy.

1/1/1979 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/GALVESTON/DOCUMENT/Volm_2_1979_USACE study storm 
damage reduction galveston bay.f.pdf

W100-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Buffalo Bayou Watershed/W100-00-
00_Hydraulic_Model.zip
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W100-00-
00_Hydrology_Model.zip

Model HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Buffalo Bayou Watershed/W100-00-
00_Hydrology_Model.zip

W140-00-
00_Hydraulic_Model.zip

Model HEC-HMS 3.3 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Buffalo Bayou Watershed/W140-00-
00_Hydraulic_Model.zip

W140-01-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Buffalo Bayou Watershed/W140-01-
00_Hydraulic_Model.zip

W141-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Buffalo Bayou Watershed/W141-00-
00_Hydraulic_Model.zip

W142-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Buffalo Bayou Watershed/W142-00-
00_Hydraulic_Model.zip

W156-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Buffalo Bayou Watershed/W156-00-
00_Hydraulic_Model.zip

W157-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Buffalo Bayou Watershed/W157-00-
00_Hydraulic_Model.zip

W167-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Buffalo Bayou Watershed/W167-00-
00_Hydraulic_Model.zip

W167-01-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Addicks Reservior Watershed/W167-01-
00_Hydraulic_Model.zip

W170-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Buffalo Bayou Watershed/W170-00-
00_Hydraulic_Model.zip

W190-00-
00_Hydraulic_Model.zip

Model HEC-RAS 3.0.1 10/1/2014 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA 
LIBRARY/HARRIS/MODEL/Buffalo Bayou Watershed/W190-00-
00_Hydraulic_Model.zip
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Water Management in the 
Netherlands_tcm224-

303503.pdf

Document Water management in the Netherlands is a complicated issue. Also,water 
distribuƟon throughout the country is far from straighƞorward. The 

challenges for water policy makers are significant and the discussions about 
these challenges frequent. That is precisely why it would be pracƟcal if  

the parƟes involved could share an unequivocal body of knowledge and  
a vocabulary that everybody understands.

1/1/2010 pw://us-hou-pw01.dannenbaum.local:Dannenbaum - 
GCCPRD/Documents/GCCPRD/02-DATA LIBRARY/OUT OF 
REGION/Water Management in the Netherlands_tcm224-303503.pdf
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Appendix C: Public Coordination & Outreach 

Documentation 

*Section 1: Mailed Letters of Notice 

Elected Official Notice 

Stakeholder Mailing List – Elected Officials 

Public Notice (English and Spanish) 

Stakeholder Mailing List – Stakeholders 

*Section 2: Mass E-mails 

E-blast  

Stakeholder E-mail List 

Section 3: Legal Notices and Publications 

Baytown Sun (Published November 6, 2014) 

Beaumont Enterprise (Published November 6, 7, and 9, 2014) 

Galveston County Daily News (Published November 6, 2014) 

Houston Chronicle (Published November 6, 2014) 

La Voz (Published November 9, 2014) 

Port Arthur News (Published November 6, 2014) 

The Facts (Brazoria County) (Published November 6, 2014) 

The Orange Leader (Published November 8, 2014) 

Section 4: Press Releases 

List of Media Outlets  

October 9 Public Information Session Press Release  

 (Released October 6, 2014) 

October 9 Public Information Session Follow-up Press Release 

 (Released October 10, 2014) 
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Public Scoping Meetings and Media Briefing Press Release 

 (Released November 17, 2014) 

*Section 5: Public Scoping Meeting Attendees 

Public Scoping Meeting Attendee List 

Scanned Attendee Cards 

League City Meeting (December 4, 2014) 

Baytown Meeting (December 9, 2014) 

Beaumont Meeting (December 11, 2014) 

Media Briefing (December 1, 2014) 

Section 6: Public Scoping Meeting Organization and Materials 

Public Scoping Meeting Layouts 

GCCPRD Study Guide (English and Spanish)  

“How to Participate” Handout (English and Spanish) 

Public Meeting Display Materials 

Display Board Layouts (English and Spanish) 

Full-page Displays (English and Spanish) 

Digital Displays 

Section 7: Public Scoping Meeting Photographs 

Section 8: Additional Outreach Activities 

GCCPRD Study Overview PowerPoint Presentation 

*Section 9: Phase 1 Public Comments 

Comment Form 

Public Comment Database (through February 1, 2015) 

Scanned Comment Documents 

Public Input Maps 

*To protect personal identity, Sections 1, 2, 5, and 9 are not available for 

download. 
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Section 4: Press Releases 

List of Media Outlets  

October 9 Public Information Session Press Release  

(Released October 6, 2014) 

October 9 Public Information Session Follow-up Press Release  

(Released October 10, 2014) 
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Media Outlets 

 abc 13  

 Atascocita Observer  

 Bay Area Citizen  

 Beaumont Enterprise  

 Brazoria – The Facts  

 Channel 39 (CW39)  

 Cleveland Advocate  

 Dayton Advocate  

 Deer Park Broadcaster  

 East Montgomery County Observer  

 Eastex News  

 Examiner  

 Fox 26 News  

 Friendswood Journal  

 Galveston Daily News  

 Guidry News Service  

 Houston Community Newspapers  

 Humble Observer  

 KHOU Channel 11  

 Kingwood Observer  

 KPFT 90.1 Houston Public Community News  

 KPRC Channel 2  

 KUHT Houston  

 KVLU 91.3 Lamar University Public Radio  

 Lake Houston Observer  

 Memorial Examiner  

 Pasadena Citizen  

 Pearland Journal  

 Port Arthur News  

 Spring Observer 

 The Baytown Sun 

 The Houston Chronicle 

 The Orange Leader  

 The Rancher 

 The Sugar Land Sun  

 Woodlands Villager  
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FOR IMMEDIATE RELEASE  
 
 
 
  
 

Re: Gulf Coast Community Protection and Recovery District Public Information Session; 
       October 9, 2014 at 2:00 p.m., Harris County Commissioners Court 

 

HOUSTON (October 6, 2014) – Gulf Coast Community Protection and Recovery District, Inc. (the "GCCPRD") 

will host a public information session on Thursday, October 9, 2014 at 2:00 p.m., hosted by Harris County 

Judge Ed Emmett and GCCPRD President Robert Eckels, in the Harris County Commissioners Court 

Courtroom on the ninth floor of the Harris County Administration Building, 1001 Preston Avenue, Houston, 

Texas.  This public information session will provide details about the GCCPRD Storm Surge Suppression 

Study. 

Following three major hurricanes, the last of which (Hurricane Ike) was the most expensive in Texas’ 

history, Governor Perry issued an Executive Order creating the Governor’s Commission for Disaster Recovery 

and Renewal.  One of the Commission’s recommendations was to conduct a study to determine how coastal 

communities can reduce the damage impact of future storms.  In conjunction with that recommendation, the 

GCCPRD was formed as a local government corporation in 2010 by Brazoria, Chambers, Galveston, Harris, 

Jefferson, and Orange Counties.  The GCCPRD has been leading a technical, scientific-based study funded to 

investigate opportunities to alleviate the vulnerability of the upper Texas coast to storm surge and flooding from 

severe storms like Hurricane Ike. The study is funded by the Texas General Land Office through a $3.9 million 

federal Housing and Urban Development, Community Development Block Grant that was awarded in 

September 2013.  Since then, the GCCPRD has been collecting data and analyzing existing studies and 

reports.     

 The study team is collaborating with other organizations and researchers to share data and compare 

findings. The GCCPRD's study will yield a system of storm surge suppression alternatives that may consist of 

a variety of natural, structural, and nonstructural methods.  Using these findings, the GCCPRD will recommend 

a cost-effective and efficient system of flood damage reduction and storm surge suppression measures to help 

protect the six-county region. 

CONTACT:  
Robert Eckels 
President, Gulf Coast Community 
Protection and Recovery District, Inc. 
Email: Info@gccprd.com 



 Public feedback and participation will be encouraged throughout the life of the study.  Thursday's 

meeting is the first in a series of public scoping meetings across the six-county region.  The meetings are 

intended to provide information about the study and receive input from the affected communities.  For more 

information or to join the study mailing list visit: http://www.gccprd.com/ 

 

About the Gulf Coast Community Protection and Recovery District (GCCPRD):  The GCCPRD is a local 

government corporation governed by a Board of Directors comprised of the County Judge of each participating 

county and three additional appointed members serving three-year terms.  Former Harris County Judge Robert 

Eckels was appointed by the Board to serve as President of the District. 

# # # 



Storm Surge Suppression Study 

Phase 1 Report – Data Collection  Section 4 

 

 

 

 

 

 

 

 

 

 

October 9 Public Information Session Follow-up Press Release 

(Released October 10, 2014) 

 

 

 

 

 

 

 

 

 



 

FOR IMMEDIATE RELEASE  
 
 
 
  
 

Re: Gulf Coast Community Protection and Recovery District Hosts Public Information Session on 
October 9, 2014 at 2:00 p.m., Harris County Commissioners Court 

 

HOUSTON (October 10, 2014) – The Gulf Coast Community Protection and Recovery District (GCCPRD) held 

a public information session on Thursday, October 9, 2014 hosted by Harris County Judge Ed Emmett and 

GCCPRD President Robert Eckels.  The session provided details about the GCCPRD Storm Surge 

Suppression Study. 

Following three major hurricanes, the last of which (Hurricane Ike) was the most expensive in Texas’ 

history, Governor Perry issued an Executive Order creating the Governor’s Commission for Disaster Recovery 

and Renewal.  One of the Commission’s recommendations was to conduct a study to determine how coastal 

communities can reduce the damage of future storms.  In conjunction with that recommendation, Brazoria, 

Chambers, Galveston, Harris, Jefferson, and Orange Counties formed the GCCPRD as a local government 

corporation.  The GCCPRD is leading the Storm Surge Suppression Study, a technical, scientific-based study 

funded to investigate opportunities to alleviate the vulnerability of the upper Texas coast to storm surge and 

flooding from events like Hurricane Ike.  The study is funded by the Texas General Land Office through a $3.9 

million federal Housing and Urban Development, Community Development Block Grant that was awarded in 

September 2013.  Since then, the GCCPRD has been collecting data as well as analyzing existing studies and 

reports. This study is an opportunity for the GCCPRD to assume a leadership role and work collaboratively 

with federal, state, local, and public and private institutions to develop a comprehensive coastal protection plan 

that meets the needs of the region and the nation. 

 The Storm Surge Suppression Study will yield a variety of storm surge suppression alternatives that 

may consist of natural, structural, and nonstructural methods.  Using these findings, the GCCPRD will 

recommend a cost-effective and efficient system of flood damage reduction and storm surge suppression 

measures to help protect the six-county region.  It is anticipated that this study will conclude in fall 2016.  Public 

CONTACT:  
Robert Eckels 
President, Gulf Coast Community 
Protection and Recovery District, Inc. 
Email: Info@gccprd.com 



 
feedback and participation is encouraged throughout the life of the study.  Public scoping meetings will be held 

in winter 2014 and at key milestones in the study.  Future large-scale public scoping meetings will be noticed in 

advance in local newspapers.  For more information or to join the mailing list visit:  http://www.gccprd.com/ 

 

About the Gulf Coast Community Protection and Recovery District (GCCPRD):  The GCCPRD is a local 

government corporation governed by a Board of Directors comprised of the County Judge of each participating 

county and three additional appointed members serving three-year terms.  Former Harris County Judge Robert 

Eckels was appointed by the Board to serve as President of the District. 

# # # 
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Public Scoping Meetings and Media Briefing Press Release 

(Released November 17, 2014) 

 

 

 

 

 

 

 

 

 



 
 

FOR IMMEDIATE RELEASE 
 

Re: Gulf Coast Community Protection and Recovery District Public Scoping Meetings and Media 
Briefing 
 
HOUSTON (November 17, 2014) – The Gulf Coast Community Protection and Recovery District (GCCPRD) 
will host a series of public scoping meetings in December 2014 to encourage public participation and feedback 
in the Storm Surge Suppression Study.  
 
In advance of the public scoping meetings, a media briefing will be held on Monday, December 1, 2014, at 
10 a.m. at the Harris County Commissioners Court Courtroom on the 9th floor of the Harris County 
Administration Building, 1001 Preston Avenue, Houston, Texas. Study representatives will be available to 
answer questions, and a brief presentation will be made. Media representatives are encouraged to attend. 
 
Following three major hurricanes, the last of which (Hurricane Ike) was the most expensive in Texas’ history, 
Governor Perry issued an Executive Order creating the Governor’s Commission for Disaster Recovery and 
Renewal. One of the Commission’s recommendations was to conduct a study to determine how coastal 
communities can reduce the damage impact of future storms. In conjunction with that recommendation, 
Brazoria, Chambers, Galveston, Harris, Jefferson, and Orange Counties formed the GCCPRD as a local 
government corporation. The GCCPRD is now leading the Storm Surge Suppression Study, a technical, 
scientific-based effort to investigate opportunities to alleviate the vulnerability of the upper Texas coast to storm 
surge and flooding. 
 
The study is funded by the Texas General Land Office through a $3.9 million federal Housing and Urban 
Development Community Development Block Grant that was awarded in September 2013. Since then, the 
GCCPRD has been collecting and analyzing existing data, and collaborating with other organizations and 
universities conducting similar work. The Storm Surge Suppression Study will yield a system of alternatives 
that may consist of a variety of natural, structural, and nonstructural methods. Using these findings, the 
GCCPRD will recommend a cost-effective and efficient system of flood damage reduction and surge 
suppression measures to help protect the six-county region. This effort is an opportunity for the GCCPRD to 
assume a leadership role and work collaboratively with federal, state, local, and public and private institutions 
to develop a plan that meets the needs of the region and the nation. 
 
Public feedback and participation will be encouraged throughout the duration of the study. Public scoping 
meetings will be held on the following dates and locations: 
 

Thursday, December 4, 2014 
6 p.m. to 8 p.m. 

League City Civic Center 
400 West Walker St. 

League City, Texas 77573 
 
 

Tuesday, December 9, 2014 
6 p.m. to 8 p.m. 

Harris County Precinct 2 
J.D. Walker Community Center 

7613 Wade Rd. 
Baytown, Texas 77521 

 

Thursday, December 11, 2014 
6 p.m. to 8 p.m. 

Jefferson County Courthouse 
Jury Impaneling Room 

1001 Pearl St. 
Beaumont, Texas 77701 

Materials, presentation, and format will be the same at all three meetings. The open houses will last from 
6 p.m. to 8 p.m. Informational displays will be available for public viewing, and GCCPRD representatives will 
provide information and answer questions. No formal presentation will be made. Materials will be available in 
English and Spanish. 
 
Comments will be accepted at the public scoping meetings and throughout the duration of the study. Written 
comments may be mailed to the Gulf Coast Community Protection and Recovery District in care of 
Col. Christopher Sallese at 3100 West Alabama St., Houston, Texas 77098 or emailed to info@gccprd.com. 
 
For more information about GCCPRD and this study, visit www.gccprd.com. 

CONTACT: 
Robert Eckels, President 
Gulf Coast Community Protection 
and Recovery District, Inc. 
Email: info@gccprd.com 
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Section 5: Public Scoping Meeting Attendees 

Public Scoping Meeting Attendee List 

Scanned Attendee Cards 

League City Meeting (December 4, 2014) 

Baytown Meeting (December 9, 2014) 

Beaumont Meeting (December 11, 2014) 

Media Briefing (December 1, 2014) 
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Section 6: Public Scoping Meeting Organization and 

Materials 

Public Scoping Meeting Layouts 

“How to Participate” Handout (English and Spanish) 

GCCPRD Study Guide (English and Spanish) 

Public Meeting Display Materials 

Display Board Layouts (English and Spanish) 

Full-page Displays (English and Spanish) 

Digital Displays 
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GCCPRD Public Scoping Meeting – League City, Texas 

December 4, 2014 

Stage 

Green Room 

Storage Room  

(Not Available for Use) 

Entrance 

Entrance 

Registration Booth 

Roll Plot Map 

Layouts 

Commenting Tables 

“About the Study” 

(Spanish) Display Station 

“About the Study” Display Station 

“Inundation” Display 

Station 

“About the Study” Display Station 

“Inundation” (Spanish)  

Display Station 

“Inundation” Display 

Station 

50 chairs 

Video Viewing Area 

Commenting 

 Tables 



GCCPRD Public Scoping Meeting – Baytown, Texas 

December 9, 2014 

 

En
tr

an
ce

 

Commenting Tables 

Green Room Video Viewing 

Area 

Registration Booth 

“Welcome” Display 

Station 

Map Layouts 

“Inundation” (Spanish) 

Display Station 

“About the Study” 

(Spanish) Display Station 

“About the Study” 

Display Station 

Stage 

“About the Study” 

Display Station 

“Inundation” Display 

Station 

“Inundation” Display 

Station 

Inundation Maps 



GCCPRD Public Scoping Meeting – Beaumont, Texas 

December 11, 2014 

Entrance 

Glass Wall 

Fixed seats 

Fixed seats 

Registration Booth 

Info Desk 

“Welcome” Display 
Station 

Map Layouts 

Video Viewing 
Area 

Tabletop Roll Plots 

Hanging Roll Plots 

Stage 

Stairs 

Benches Benches 

“About the Study” 
(Spanish) Display Station 

“About the Study” 
Display Station 

“Inundation” Display 
Station 

“Inundation” (Spanish) 
Display Station 

“About the Study” 
Display Station 

“Inundation” Display 
Station 
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“How to Participate” Handout 

(English and Spanish) 

 

 

 

 

 

 

 

 

 

 



Watch the Study Video Introduction
The study video is a 5-minute presentation that introduces the GCCPRD, the Storm  
Surge Suppression Study, and the study process. The video repeats every 6 minutes in the 
theater area. 

After you have watched the video, study team representatives are available to discuss the 
study with you. Representatives are wearing nametags and looking forward to hearing from 
you. Please let them know if you have any questions or comments.

Provide Feedback on the Study Region Maps
Please use the pens, markers, and post-it notes to provide the Storm Surge Suppression 
Study team with information about flooding and inundation in our region.

Use blue markers to indicate places within the region that you feel are susceptible to 
storm surge and/or localized flooding.

Use green markers to indicate environmentally sensitive areas.

Use red markers to indicate critical infrastructure.

Provide comments and ideas about storm surge suppression measures by recording 
information on post-it notes and placing these notes on the map.

Complete a Comment Form
The Storm Surge Suppression Study team encourages public feedback and participation. 
Public comments will be accepted throughout the duration of the study. Written comments 
may be e-mailed to info@gccprd.com or mailed to:

Gulf Coast Community Protection and Recovery District 
c/o Col. Christopher Sallese

3100 West Alabama St.
Houston, Texas 77098

For more information about the study or to join the study mailing list, visit www.gccprd.com.

ONE

TWO

THREE

www.GCCPRD.com

GCCPRD
The Gulf Coast Community 
Protection and Recovery District

One, Two, Threes 
of Open House 
Participation:



Mire la video del introducción del estudio
El video del estudio es una presentación de 5 minutos que da a conocer el GCCPRD, el Estudio de 
Supresión de Marejadas de Tormenta y el proceso del estudio. El video se repite cada 6 minutos 
en la zona de los teatros.

Después de que usted haya visto el video, los representantes del equipo de estudio estarán disponibles 
para discutir el estudio con usted. Los representantes usarán etiquetas de identificación y estarán 
esperando su participación. Por favor, hágales saber si usted tiene alguna pregunta o comentario.

Proporcione comentarios sobre los mapas de la región 
del estudio

Por favor use plumas, marcadores y notitas post-it para dar información sobre desbordamiento 
de aguas e inundaciones en nuestra región para el equipo del Estudio de Supresión de Marejada  
de Tormenta.

Use marcadores azules para indicar los lugares de la región que piensa que sean susceptibles a 
desbordamiento de aguas o inundaciones locales.

Use marcadores verdes para indicar áreas ecológicamente sensibles.

Use marcadores rojos para indicar infraestructuras esenciales.

Ofrezca sus comentarios e ideas sobre medidas para detener el desbordamiento de aguas 
torrenciales en las notitas post-it y póngalas en el mapa.

Complete un formulario de comentarios
El equipo del Estudio de Supresión de Marejada de Tormenta alienta la retroalimentación y la participación 
del público. Los comentarios del público serán aceptados durante toda la duración del estudio. Los 
comentarios escritos pueden enviarse por correo electrónico a: info@gccprd.com o enviarlos por correo 
regular a:

Gulf Coast Community Protection and Recovery District 
c/o Col. Christopher Sallese

3100 West Alabama St.
Houston, Texas 77098

Para obtener más información sobre el estudio o para unirse a la lista de correo de estudio, visite:  
www.gccprd.com.

UNO

DOS

TRES

www.GCCPRD.com

GCCPRD
The Gulf Coast Community 
Protection and Recovery District

El uno, dos, tres 
para la participación 
en la Casa Abierta:
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GCCPRD Study Guide 

(English and Spanish) 
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Study 
Guide

Study Background
Following three major hurricanes, the last of which 
(Hurricane Ike) was the most expensive in Texas’ 
history, Governor Perry issued an Executive Order 
creating the Governor’s Commission for Disaster 
Recovery and Renewal. One of the Commission’s 
recommendations was to conduct a study to 
determine how coastal communities can reduce 
the damage impact of future storms. In conjunction 
with that recommendation, Brazoria, Chambers, 

Galveston, Harris, Jefferson, and Orange Counties 
formed the Gulf Coast Community Protection and 
Recovery District (GCCPRD) as a local government 
corporation. The GCCPRD is now leading the Storm 
Surge Suppression Study, a technical, scientific-
based effort to investigate opportunities to alleviate 
the vulnerability of the upper Texas coast to storm 
surge and flooding.

GCCPRD
The Gulf Coast Community 
Protection and Recovery District

Harris County

The Gulf Coast Community 
Protection and Recovery District

Brazoria County

Chambers
County

Galveston
County

Je	erson
County

Orange
County

Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP,
swisstopo, and the GIS User Community

Gulf o
f  Mexico

For more information 
about the study or to join 
the study mailing list, 
visit www.gccprd.com.

±
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Going Forward
The GCCPRD is supported in leading the Storm Surge Suppression 
Study by a team of engineers, environmental scientists, economists, 
and community outreach specialists. The study is funded by the Texas 
General Land Office through a 
$3.9 million federal Housing and 
Urban Development Community 
Development Block Grant that 
was awarded in September 2013. 

Since then, the GCCPRD has been 
collecting and analyzing existing 
data, and collaborating with other 
organizations and universities 
conducting similar work. This 
effort is an opportunity for the 
GCCPRD to assume a leadership 
role and work collaboratively with federal, state, local, and public 
and private institutions to develop a plan that meets the storm surge 
suppression needs of the region and the nation.

The Storm Surge Suppression Study will yield a system of alternatives 
that may consist of a variety of natural, structural, and nonstructural 
methods. Using these findings, the GCCPRD will recommend a 
cost‑effective and efficient system of flood damage reduction and 
surge suppression measures to help protect the six‑county region. 

This effort is an 
opportunity for the 
GCCPRD to assume 
a leadership role and 
work collaboratively 
with federal, state, local, 
and public and private 
institutions to develop 
a plan that meets the 
needs of the region and 
the nation.

Structural Natural Nonstructural
Levees, gates, 
floodwalls, etc.

Oyster reefs, wetlands,  
dunes, etc.

Buyouts, building codes, 
flood proofing, evacuation, 

elevation, etc.

The Storm Surge 
Suppression Study 
will include:
•	Public engagement
•	Economic analysis
•	Hydrologic and 

hydraulic analysis
•	Geotechnical analysis
•	Preliminary 

structural design
•	Environmental analysis
•	Social analysis
•	Archeological analysis
•	Surveying and mapping
•	Real estate

Methods of Storm Surge Suppression
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1 Existing data and 
information are 
gathered, reviewed, 
and studied

2 Public scoping 
sessions are held, 
inviting comments 
and feedback

3 Stakeholder 
comments are 
reviewed and 
incorporated into 
the study

INITIAL STUDY WE ARE HERE

Public Feedback Public Feedback

4 A variety of 
alternatives are 
developed based on 
technical expertise 
and public input

5 Alternatives are 
evaluated

6 Public review 
meetings are held, 
inviting feedback on 
study alternatives

Public Feedback

 DEVELOPMENT

7 Stakeholder comments 
and additional technical 
data are reviewed and 
incorporated into the 
study

8 Alternatives are 
refined

Public Feedback

 REFINEMENT

9 The GCCPRD will recommend a 
cost-e�ective and e�cient 
system of flood damage 
reduction and surge suppression 
measures to help protect the 
six-county region

 RECOMMENDATION

The team would like to stress that this 
is a conceptual planning study. When 
the GCCPRD identifies a viable system 
of flood damage reduction and surge 
suppression measures, extensive additional 
investigation and design will be necessary. 
The community will be informed and 
included every step of the way.

The goals of the study are to:
•	 Determine appropriate actions that may be taken to protect life, health, and safety of the community, 

and provide environmental and economic resilience within the study area.
•	 Develop a viable region-wide program that, once implemented, would better protect the region from 

future natural disasters associated with storm surge flooding events.
•	 Identify potential funding mechanisms to implement a storm surge suppression system for the 

six‑county region.

What is involved in 
this planning study?
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Frequently Asked Questions
Why is the study important?
Hurricane Ike caused billions of dollars in damage, 
the loss of dozens of lives, and is estimated to be 
the third most destructive hurricane in U.S. history 
in terms of economic loss. As a result of Ike and its 
devastating impacts on the upper Texas coast, it is 
critically important to gather information, evaluate 
options, and develop a region-wide approach to 
better protect our communities from future natural 
disasters.

Why has the study effort been delayed until now?
Huge undertakings like this study take a great deal of 
thought and planning, all the way from budgeting and 
commitment of public funds to developing the study 
process and implementation. To achieve the very best 
outcome requires meticulous planning and patience. 
We know we work for you. It is our intention to provide 
the most cost-effective, efficient recommendation 
on your behalf, and we invite you to participate in the 
study process with us for the next year and a half.

What alternatives are being considered?
This study will identify multiple, viable alternatives 
that would provide storm surge protection for the 
six-county region. An expert team of technical, 

environmental, and engineering experts will 
investigate possible alternatives throughout the 
study process.

The study team will seek public input throughout the 
process. Stakeholder meetings and public scoping 
sessions will occur at intervals during the study, 
and web-based tools will be created to disseminate 
information and gather public feedback. Stakeholder 
ideas, issues, and concerns will be considered 
as conceptual alternatives are being evaluated 
by the team.

What happens after the study is complete?
The final report will be presented to the Board of 
the GCCPRD and the Texas General Land Office 
(GLO) for review and comment. After review and 
acceptance by the GLO, the report will be made 
available to the public through the GCCPRD website 
and other pertinent public forums.

What is the projected timeline for the study?
It is anticipated that the entire study, including the 
final report and recommendations, would be complete 
by summer 2016. 

Get Involved
The Storm Surge Suppression Study team encourages public feedback and participation. Public 
comments will be accepted throughout the duration of the study. Written comments may be e-mailed 
to info@gccprd.com or mailed to:

Gulf Coast Community Protection and Recovery District 
c/o Col. Christopher Sallese

3100 West Alabama St.
Houston, Texas 77098

For more information about the study or to join the study mailing list, visit www.gccprd.com.
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Guía de 
Estudio

Antecedentes del estudio
Después de tres huracanes de gran intensidad, el 
último de los cuales (el huracán Ike) fue el más 
costoso en la historia de Texas, el Gobernador Perry 
emitió un Decreto Ejecutivo para crear la Comisión 
del Gobernador para la Recuperación y Renovación de 
Desastres. Una de las recomendaciones de la Comisión 
fue la de realizar un estudio para determinar cómo 
pueden reducir las comunidades costeras el impacto 
de los daños de futuras tormentas. Junto con esa 
recomendación, los Condados de Brazoria, Chambers, 

Galveston, Harris, Jefferson y Orange formaron 
el Gulf Coast Community Protection and Recovery 
District - Distrito de Protección y Recuperación de la 
Comunidad de la Costa del Golfo - (GCCPRD) como 
una corporación del gobierno local. El GCCPRD está 
dirigiendo el Estudio de Supresión de Marejada de 
Tormenta, un esfuerzo técnico con base científica, 
para investigar las oportunidades para mitigar la 
vulnerabilidad de la costa superior de Texas a las 
marejadas de tormentas y a las inundaciones.

GCCPRD
The Gulf Coast Community 
Protection and Recovery District

Harris County

The Gulf Coast Community 
Protection and Recovery District

Brazoria County

Chambers
County

Galveston
County

Je	erson
County

Orange
County

Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP,
swisstopo, and the GIS User Community

Gulf o
f  Mexico

Para obtener más 
información sobre el estudio 
o para unirse a la lista de 
correo del estudio, visite: 
www.gccprd.com.

±
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A partir de ahora
Para la conducción del Estudio de Supresión de Marejada de Tormenta 
el GCCPRD se apoya en un equipo de ingenieros, científicos ambientales, 
economistas y especialistas en asistencia comunitaria. El estudio es 
financiado por la Oficina General de Tierras de Texas a través de una 
Subvención Federal del Bloque de 
Desarrollo de la Comunidad, del 
Desarrollo de Vivienda y Urbano, 
de $3.9 millones, que fue otorgada 
en el mes de septiembre de 2013. 

Desde entonces, el GCCPRD ha 
estado acumulando y analizando 
los datos existentes, y colaborando 
con otras organizaciones y 
universidades que realizan un 
trabajo similar. Este esfuerzo es una 
oportunidad para que el GCCPRD 
asuma un papel de liderazgo y 
trabaje en colaboración con las autoridades federales, estatales, locales y 
las instituciones públicas y privadas para desarrollar un plan que satisfaga 
las necesidades de supresión de marejada de tormenta de la región y de 
la nación.

El Estudio de Supresión de Marejada de Tormenta producirá un sistema 
de alternativas que pueden consistir en una variedad de métodos 
naturales, estructurales y no estructurales. Usando estos hallazgos, 
el GCCPRD recomendará un sistema rentable y eficaz de reducción de 
daños por inundaciones y medidas de supresión de marejada para ayudar 
a proteger la región de los seis condados.

Este esfuerzo es una 
oportunidad para que el 
GCCPRD asuma un papel 
de liderazgo y trabaje 
en colaboración con las 
autoridades federales, 
estatales, locales y las 
instituciones públicas y 
privadas para desarrollar 
un plan que satisfaga las 
necesidades de la región y de 
la nación.

Estructurales Naturales No estructurales
Diques, compuertas, muros 

de contención, etc.
Arrecifes de ostras, 

humedales, dunas, etc.
Adquisiciones, códigos de 
construcción, pruebas de 
inundación, evacuación, 

elevación, etc.

El estudio de 
una marejada de 
tormenta incluirá:
•	Compromiso del público
•	Análisis económico
•	Análisis hidrológico e 

hidráulico
•	Análisis geotécnico
•	Diseño estructural 

preliminar
•	Análisis ambiental
•	Análisis social
•	Análisis arqueológico
•	Topografía y cartografía
•	Bienes Raíces

Métodos de supresión de marejada de tormenta
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1 Los datos y la 
información existentes 
se reúnen, revisan y 
estudian

2 Las sesiones de 
exploración pública se 
llevan a cabo invitando 
a los comentarios y a la 
retroalimentación

3 Las observaciones de 
las partes interesadas 
son revisadas e 
incorporadas en el 
estudio

ESTUDIO INICIAL ESTAMOS AQUÍ

Comentarios del Público Comentarios del Público

4 Una variedad de 
alternativas se 
desarrollan con base en 
los conocimientos 
técnicos y en la opinión 
del público

5 Las alternativas son 
evaluadas

6 Las reuniones de 
revisión pública se 
llevan a cabo invitando 
a la retroalimentación 
sobre las alternativas 
de estudio

Comentarios del Público

DESARROLLO

7 Los comentarios de los 
interesados y los datos 
técnicos adicionales son 
revisados e incorporados 
en el estudio

8 Las alternativas son 
refinadas

Comentarios del Público

 REFINAMIENTO

9 El GCCPRD recomendará un sistema 
rentable y eficaz de reducción de 
daños por inundaciones y medidas 
de supresión de marejada para 
ayudar a proteger la región de los 
seis condados

 RECOMENDACIÓN

El equipo desea hacer hincapié en que 
se trata de un estudio de planificación 
conceptual. Cuando el GCCPRD identifique 
un sistema viable de reducción de daños por 
inundaciones y medidas de supresión de 
marejadas, serán necesarias actividades de 
investigación y diseño adicionales y extensas. 
La comunidad será informada y será incluida 
en cada paso del camino.

Los objetivos del estudio son:
•	 Determinar las acciones apropiadas que se pueden tomar para proteger la vida, la salud y la seguridad 

de la comunidad, y proporcionar la capacidad de recuperación ambiental y económica dentro de la zona 
de estudio.

•	 Desarrollar un programa de alcance regional viable que, una vez implementado, pueda proteger mejor 
a la región frente a los desastres naturales futuros, asociados a eventos de inundación por marejadas 
de tormenta.

•	 Identificar los posibles mecanismos de financiación para poner en práctica un sistema de supresión de la 
marejada por tormenta para la región de los seis condados. 

¿Qué es lo que se encuentra involucrado 
en este estudio de planificación?



Gulf Coast Community Protection and Recovery District

Preguntas frecuentes
¿Por qué es importante el estudio?
El huracán Ike causó miles de millones de dólares en 
daños, la pérdida de decenas de vidas, y se estima que 
es el tercer huracán más destructivo en la historia de los 
Estados Unidos, en términos de pérdidas económicas. 
Como resultado de Ike y sus impactos devastadores en 
la costa superior de Texas, es sumamente importante 
recopilar información, evaluar opciones y desarrollar 
un enfoque regional para proteger mejor a nuestras 
comunidades contra futuros desastres naturales.

¿Por qué se ha retrasado el esfuerzo de estudio 
hasta ahora?
Los grandes proyectos, tales como este estudio, tienen 
una gran cantidad de consideraciones y de planificación, 
desde la elaboración del presupuesto y la asignación 
de los fondos públicos, hasta el desarrollo del proceso 
de estudio e implementación. Para lograr el mejor 
resultado, se requiere de una planificación meticulosa y 
de paciencia. Sabemos que trabajamos para ustedes. Es 
nuestra intención de proporcionarles la recomendación 
más rentable y eficiente, y les invitamos a participar con 
nosotros en el proceso de estudio durante el próximo 
año y medio.

¿Qué alternativas se están considerando?
Este estudio identificará múltiples alternativas viables, 
que proporcionarían protección contra marejada de 
tormenta para la región de los seis condados. Un equipo 

de expertos técnicos, ambientales y de ingeniería 
investigará posibles alternativas a lo largo del proceso 
del estudio.

El equipo de estudio buscará la opinión del público en 
todo el proceso. Las reuniones de las partes interesadas 
y las sesiones públicas de exploración ocurrirán a 
intervalos durante el estudio, y se crearán herramientas 
basadas en la web para difundir la información y el 
intercambio de las ideas del público. Las ideas de las 
partes interesadas, los problemas y las preocupaciones 
serán consideradas como alternativas conceptuales 
que estén siendo evaluadas por el equipo.

¿Qué sucederá después de que el estudio se haya 
completado?
El informe final se presentará a la Junta del GCCPRD 
y a la Oficina General de Tierras de Texas (GLO) para 
su revisión y comentarios. Después de la revisión y 
aceptación por parte de la GLO, se pondrá a disposición 
el informe a la opinión pública a través de la página 
web del GCCPRD y de otros foros públicos pertinentes.

¿Cuál es el cronograma proyectado para el estudio?
Se prevé que la totalidad del estudio, incluyendo el 
informe final y las recomendaciones, estaría completa 
para el verano de 2016. 

Participe
El equipo del Estudio de Supresión de Marejada de Tormenta alienta la retroalimentación y la participación del 
público Los comentarios del público serán aceptados durante toda la duración del estudio. Los comentarios 
escritos pueden enviarse por correo electrónico a: info@gccprd.com o enviarlos por correo regular a:

Gulf Coast Community Protection and Recovery District 
c/o Col. Christopher Sallese

3100 West Alabama St.
Houston, Texas 77098

Para obtener más información sobre el estudio o para unirse a la lista de correo de estudio, visite:  
www.gccprd.com.
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Brazoria, Chambers, Galveston, Harris, Jefferson, 
and Orange Counties formed the GCCPRD as a local 
government corporation to lead the Storm Surge 
Suppression Study to alleviate the vulnerability of 
the upper Texas coast to storm surge and flooding. 

What is the GCCPRD? 

GCCPRD COLLABORATIVE PARTNERS 

This study is the GCCPRD’s 
opportunity to assume a leadership 
role and work collaboratively with 

federal, state, local, and public and 

private institutions to develop a plan 

that will meet the needs of the region 
and the nation. 

What is the purpose of 
this scoping meeting? 
The purpose of this meeting is to: 
• Identify interested parties, significant issues, and 

alternatives to be considered during the study process 
• Provide you with information about the study and how 

you will be invited to participate in the study process 
• Gather public feedback including questions, concerns, and 

issues relating to storm surge suppression in our region 

Who do I contact for more information 
or to provide comments? 

Gulf Coast Community Protection and Recovery District 

c/o Col. Christopher Sallese 

3100 West Alabama St. 

Houston, Texas 77098 

Email: info@GCCPRD.com 

Online: www.GCCPRD.com 

Welcome to the Public Scoping 
Meeting for the Storm Surge 
Suppression Study! 

Thank you for joining
us this evening. 

We are here tonight to give you 
information about the study and to 
give you the opportunity to 
participate in the study process.  

We want to hear 
from you. 

Please fi ll out an attendee card.

Please take a comment form.

Comment Form 

ARE YOU A PUBLIC OFFICIAL? YES NO If yes, position:________________________________

First and Last Name How did you learn about 
this public scoping 
meeting?

Newspaper Notice
Notice in Mail
Email
Website
Other (please explain)

______________________

Street Address

Mailing Address 
(if different from street address)
City, State, Zip Code 

Email Address 

Affiliation

How would you prefer to receive information about this project? (Please check one)
Website Mail Email    Newspaper    Other (please explain)_______________________

COMMENTS (Please make additional comments on the back, if needed.)
________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

This comment form may be turned in at the public meeting, mailed to the address on the back of this 
page, or emailed to info@gccprd.com. Thank you for your participation in this study. 

Attendee Card 
Public Scoping Meeting: Thursday, December 11, 2014  

Jefferson County Courthouse - Jury Impaneling Room 
1001 Pearl St. 

Beaumont, Texas 77701 

ARE YOU A PUBLIC OFFICIAL?   YES    NO  If yes, position:_________________________________________________ 

First and Last Name _______________________________________________________________________________________ 

Street Address ___________________________________________________________________________________________ 

Mailing Address (if different from street address) _________________________________________________________________ 

City, State, Zip Code _______________________________________________________________________________________ 

Email Address ____________________________________________________________________________________________ 

Affiliation ________________________________________________________________________________________________ 

How did you learn about this scoping meeting? (Please check one)  

 Newspaper Notice   Notice in Mail    Email    Website  

Other (Please explain) ____________________________________________________________________________________ 

How would you prefer to receive information about this project? (Please check one)  

 Website       Mail     Email   Newspaper  

 Other (Please explain) ____________________________________________________________________________________ 

Welcome
1 Booth
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What is the Storm Surge 
Suppression Study? 
The Storm Surge Suppression Study is 
a technical, scientific-based effort to 
investigate opportunities to alleviate 
the vulnerability of the upper Texas 

coast to storm surge and flooding. 

1 Existing data and 
information are 
gathered, reviewed, 
and studied

2 Public scoping 
sessions are held, 
inviting comments 
and feedback

3 Stakeholder 
comments are 
reviewed and 
incorporated into 
the study

INITIAL STUDY WE ARE HERE

Public Feedback Public Feedback

4 A variety of 
alternatives are 
developed based on 
technical expertise 
and public input

5 Alternatives are 
evaluated

6 Public review 
meetings are held, 
inviting feedback on 
study alternatives

Public Feedback

 DEVELOPMENT

7 Stakeholder comments 
and additional technical 
data are reviewed and 
incorporated into the 
study

8 Alternatives are 
refined

Public Feedback

 REFINEMENT

9 The GCCPRD will recommend a 
cost-effective and efficient 
system of flood damage 
reduction and surge suppression 
measures to help protect the 
six-county region

 RECOMMENDATION

What is involved in 
this planning study?

About the
Study

Brazoria, Chambers, Galveston, Harris, Jefferson, 
and Orange Counties formed the GCCPRD as a local 
government corporation to lead the Storm Surge 
Suppression Study to alleviate the vulnerability of 
the upper Texas coast to storm surge and flooding. 

What is the GCCPRD? 

GCCPRD COLLABORATIVE PARTNERS 

Based on study 
findings, the GCCPRD 
will recommend a cost-
effective and efficient 
system of flood damage 
reduction and surge 
suppression measures 
to help protect the  
six-county region. 

Planning activities for 
the study include:  y
• Public engagement 

• Economic analysis 

• Hydrologic and hydraulic 

analysis 

• Geotechnical analysis 

• Preliminary structural 

design 

• Environmental analysis 

• Social analysis 

• Archeological analysis 

• Surveying and mapping 

• Real estate

What is the purpose of 
this scoping meeting? 
The purpose of this meeting is to: 
• Identify interested parties, significant issues, and 

alternatives to be considered during the study process 
• Provide you with information about the study and how 

you will be invited to participate in the study process 
• Gather public feedback including questions, concerns, and 

issues relating to storm surge suppression in our region 

About the Study (English)
2 Booths

Who do I contact for more information 
or to provide comments? 

Gulf Coast Community Protection and Recovery District 

c/o Col. Christopher Sallese 

3100 West Alabama St. 

Houston, Texas 77098 

Email: info@GCCPRD.com 

Online: www.GCCPRD.com 
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What is storm surge? 
Storm surge is defined as an abnormal rise of water generated 
by a storm, over and above the predicted astronomical tides. 
This rise in water level can cause extreme flooding in coastal 
areas, particularly when storm surge coincides with normal 
high tide. (National Weather Service, 2014) 
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This study will consider proven flood 
damage reduction and storm surge 
suppression measures worldwide. 

Malamocco Tidal Gates, 
Venice, Italy 

Reconstructed Levees, 
New Orleans, Louisiana 

Storm Surge  Barrier, 
Maeslantkering, Netherlands 

There are four primary  
causes of inundation: 

1Storm surge  
Storm surge results from severe storms 
such as tropical cyclones (e.g., 
hurricanes) as strong winds combined 
with low pressure drive water onshore 

2
Tsunamis  
Tsunamis are large waves generated by 
an abrupt disturbance of the sea surface 
(e.g., from an earthquake or landslide) 

3
Inland floods  
Inland floods occur when moderate 
precipitation falls over several days, 
intense precipitation falls over a short 
period, or a dam or levee failure 
causes a water body to overflow 

4
Shallow coastal flooding  
Shallow coastal flooding is flooding that 
occurs in low-lying coastal areas during 
extreme high tides 

What is inundation?  
Water covering 
normally dry land 
is a condition 
known as 
inundation. Inundation in Galveston from 

Hurricane Ike in September 2008 

Based on study 
findings, the GCCPRD 
will recommend a cost-
effective and efficient 
system of flood damage 
reduction and surge 
suppression measures 
to help protect the  
six-county region. 

Inundation and 
Your Community 

Anywhere it rains, 
it can flood. 
Just because you have not experienced a flood 

in the past, it does not mean your property will 

not flood in the future. Many conditions can 

result in a flood: hurricanes, overtopped levees, 

outdated or clogged drainage systems, and 

rapid accumulation of rainfall. 

What are storm surge suppression 
measures that the study will consider? 
The Storm Surge Suppression Study will yield a system of 
alternatives that may consist of a variety of natural, structural, 
and nonstructural methods. 

Who do I contact for more information 
or to provide comments? 

Gulf Coast Community Protection and Recovery District 

c/o Col. Christopher Sallese 

3100 West Alabama St. 

Houston, Texas 77098 

Email: info@GCCPRD.com 

Online: www.GCCPRD.com 

Inundation and Your 
Community (English)

2 Booths



Tabletop 
Display Material

About the Study (Spanish)
1 Booth

1 Los datos y la 
información existentes 
se reúnen, revisan y 
estudian

2 Las sesiones de 
exploración pública se 
llevan a cabo invitando 
a los comentarios y a la 
retroalimentación

3 Las observaciones de 
las partes interesadas 
son revisadas e 
incorporadas en el 
estudio

ESTUDIO INICIAL ESTAMOS AQUÍ

Comentarios del Público Comentarios del Público

4 Una variedad de 
alternativas se 
desarrollan con base en 
los conocimientos 
técnicos y en la opinión 
del público

5 Las alternativas son 
evaluadas

6 Las reuniones de 
revisión pública se 
llevan a cabo invitando 
a la retroalimentación 
sobre las alternativas 
de estudio

Comentarios del Público

DESARROLLO

7 Los comentarios de los 
interesados y los datos 
técnicos adicionales son 
revisados e incorporados 
en el estudio

8 Las alternativas son 
refinadas

Comentarios del Público

 REFINAMIENTO

9 El GCCPRD recomendará un sistema 
rentable y eficaz de reducción de 
daños por inundaciones y medidas 
de supresión de marejada para 
ayudar a proteger la región de los 
seis condados

 RECOMENDACIÓN

¿Qué es lo que se encuentra 
involucrado en este estudio 
de planifi cación?

Los condados de Brazoria, Chambers, Galveston, 
Harris, Jefferson y Orange formaron el GCCPRD 
como una corporación del gobierno local para dirigir 
el Estudio de Supresión de Marejada de Tormenta 
para aliviar la vulnerabilidad de la costa superior de 
Texas a la marejada ciclónica y a las inundaciones.

¿Qué es el GCCPRD?

SOCIOS COLABORADORES DEL GCCPRD

¿Cuál es el propósito de esta 
reunión de exploración y/o 
detección de necesidades?
El propósito de esta reunión es:
• Identificar a las partes interesadas, a las cuestiones significativas y a las 

alternativas que se han de tener en cuenta durante el proceso de estudio
• Brindarle información sobre el estudio y cómo se le invitará a participar en el 

proceso del estudio
• Reunir información pública incluyendo preguntas, preocupaciones y cuestiones 

relativas a la supresión de las marejadas de tempestad en nuestra región

¿A quién debo contactar para obtener 
más información o para formular 

observaciones ?
Gulf Coast Community Protection and Recovery District

c/o Col. Christopher Sallese

3100 West Alabama St.

Houston, Texas 77098

Correo electrónico: info@GCCPRD.com
En línea: www.GCCPRD.com

¿Qué es el Estudio de 
Supresión de Marejada de 
Tormenta?
El Estudio de Supresión de Marejada de Tormenta, es 
un esfuerzo técnico, con base científica, para 
investigar las oportunidades para mitigar la 
vulnerabilidad de la costa superior de Texas a las 
marejadas de tormentas y a las inundaciones.

Las actividades de planificación 
para el estudio incluyen: 
• Compromiso del público

• Análisis económico

• Análisis hidrológico e 

hidráulico

• Análisis geotécnico

• Diseño estructural 

preliminar

• Análisis ambiental

• Análisis social

• Análisis arqueológico

• Topografía y cartografía

• Bienes raíces

Usando estos hallazgos, el 
GCCPRD recomendará un
sistema rentable y eficaz de 
reducción de daños por 
inundaciones y medidas de 
supresión de marejada para 
ayudar a proteger la región 
de los seis condados.
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Inundation and Your 
Community (Spanish)

1 Booth
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¿A quién debo contactar para obtener 
más información o para formular 

observaciones ?
Gulf Coast Community Protection and Recovery District

c/o Col. Christopher Sallese

3100 West Alabama St.

Houston, Texas 77098

Correo electrónico: info@GCCPRD.com
En línea: www.GCCPRD.com

¿Qué es una inundación? 
El agua que cubre la 
tierra normalmente 
seca es una condición 
conocida como una 
inundación.

Inundación en Galveston del Huracán Ike, en septiembre de 2008

Hay cuatro causas principales de 
una inundación: 

1 Marejada de tormenta 
La marejada de tormenta resulta de tormentas 
severas, tales como ciclones tropicales (por 
ejemplo, huracanes) tales como vientos 
combinados con baja presión que impulsan el 
agua hacia la tierra

2 Tsunamis 
Los tsunamis son grandes olas generadas por 
una perturbación brusca de la superficie del 
mar (por ejemplo, de un terremoto o de un 
deslizamiento de tierra)

3 Inundaciones tierra adentro 
Se producen inundaciones interiores cuando una 
precipitación moderada cae durante varios días, 
una intensa precipitación cae durante un período 
corto de tiempo, o una presa o bordo se colapsa y 
causa que un cuerpo de agua se desborde

4 Inundaciones costeras poco 
profundas 
Las inundaciones costeras poco profundas es una 
inundación que se producen en las zonas 
costeras de baja altitud, durante las mareas altas 
extremas

En cualquier lugar que llueva, 
puede haber una inundación. 
Solamente porque usted no ha experimentado 

una inundación en el pasado, eso no significa 

que su propiedad no se inundará en el futuro. 

Muchas condiciones pueden dar lugar a una 

inundación: huracanes, diques sobrepasados, 

sistemas de drenaje obsoletos o tapados y la 

rápida acumulación de las lluvias.

¿Qué es una Marejada de 
Tormenta?
La marejada de tormenta se define como un aumento anormal de agua 
generada por una tormenta, por encima de las mareas astronómicas 
pronosticadas. Este aumento en el nivel del agua puede causar inundaciones 
extremas en las zonas costeras, sobre todo cuando la marejada de tormenta 
coincide con la marea alta normal.(National Weather Service, 2014)

¿Cuáles son las medidas de supresión de 
marejadas de tormenta que el estudio tendrá en 
cuenta?
El Estudio de Supresión de Marejada de Tormenta producirá un 
sistema de alternativas que puede consistir en una variedad de 
métodos naturales, estructurales y no estructurales.

Este estudio tendrá en cuenta las medidas con eficacia 
probada para la reducción de daños por inundaciones 

y marejadas de tormenta en todo el mundo.

Compuertas contra las mareas de 
Malamocco, Venecia, Italia

Bordos reconstruidos,
New Orleans, Louisiana

Barrera contra marejada de tormenta, 
Maeslantkering, Países Bajos

Usando estos hallazgos, el 
GCCPRD recomendará un
sistema rentable y eficaz de 
reducción de daños por 
inundaciones y medidas de 
supresión de marejada para 
ayudar a proteger la región 
de los seis condados.
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1 Existing data and 
information are 
gathered, reviewed, 
and studied

2 Public scoping 
sessions are held, 
inviting comments 
and feedback

3 Stakeholder 
comments are 
reviewed and 
incorporated into 
the study

INITIAL STUDY WE ARE HERE

Public Feedback Public Feedback

4 A variety of 
alternatives are 
developed based on 
technical expertise 
and public input

5 Alternatives are 
evaluated

6 Public review 
meetings are held, 
inviting feedback on 
study alternatives

Public Feedback

 DEVELOPMENT

7 Stakeholder comments 
and additional technical 
data are reviewed and 
incorporated into the 
study

8 Alternatives are 
refined

Public Feedback

 REFINEMENT

9 The GCCPRD will recommend a 
cost-e�ective and e�cient 
system of flood damage 
reduction and surge suppression 
measures to help protect the 
six-county region

 RECOMMENDATION

What is involved in 
this planning study?
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Acerca del 
Estudio 



Los condados de Brazoria, Chambers, Galveston, 
Harris, Jefferson y Orange formaron el GCCPRD 
como una corporación del gobierno local para dirigir 
el Estudio de Supresión de Marejada de Tormenta 
para aliviar la vulnerabilidad de la costa superior de 
Texas a la marejada ciclónica y a las inundaciones.  

¿Qué es el GCCPRD? 



SOCIOS COLABORADORES DEL GCCPRD 



¿A quién debo contactar para obtener 
más información o para formular 

observaciones ? 
 

Gulf Coast Community Protection and Recovery District 
c/o Col. Christopher Sallese 

3100 West Alabama St. 
Houston, Texas 77098 

Correo electrónico: info@GCCPRD.com 
En línea: www.GCCPRD.com 



¿Qué es el Estudio de 
Supresión de Marejada de 
Tormenta? 
El Estudio de Supresión de Marejada de Tormenta, es 
un esfuerzo técnico, con base científica, para 
investigar las oportunidades para mitigar la 
vulnerabilidad de la costa superior de Texas a las 
marejadas de tormentas y a las inundaciones.   



1 Los datos y la 
información existentes 
se reúnen, revisan y 
estudian

2 Las sesiones de 
exploración pública se 
llevan a cabo invitando 
a los comentarios y a la 
retroalimentación

3 Las observaciones de 
las partes interesadas 
son revisadas e 
incorporadas en el 
estudio

ESTUDIO INICIAL ESTAMOS AQUÍ

Comentarios del Público Comentarios del Público

4 Una variedad de 
alternativas se 
desarrollan con base en 
los conocimientos 
técnicos y en la opinión 
del público

5 Las alternativas son 
evaluadas

6 Las reuniones de 
revisión pública se 
llevan a cabo invitando 
a la retroalimentación 
sobre las alternativas 
de estudio

Comentarios del Público

DESARROLLO

7 Los comentarios de los 
interesados y los datos 
técnicos adicionales son 
revisados e incorporados 
en el estudio

8 Las alternativas son 
refinadas

Comentarios del Público

 REFINAMIENTO

9 El GCCPRD recomendará un sistema 
rentable y eficaz de reducción de 
daños por inundaciones y medidas 
de supresión de marejada para 
ayudar a proteger la región de los 
seis condados

 RECOMENDACIÓN

¿Qué es lo que se encuentra 
involucrado en este estudio 
de planificación?



¿Cuál es el propósito de esta 
reunión de exploración y/o 
detección de necesidades? 
El propósito de esta reunión es: 
• Identificar a las partes interesadas, a las cuestiones significativas y a las 

alternativas que se han de tener en cuenta durante el proceso de estudio 
• Brindarle información sobre el estudio y cómo se le invitará a participar en el 

proceso del estudio 
• Reunir información pública incluyendo preguntas, preocupaciones y cuestiones 

relativas a la supresión de las marejadas de tempestad en nuestra región  
 



Las actividades de planificación 
para el estudio incluyen:  
• Compromiso del público 
• Análisis económico 
• Análisis hidrológico e 

hidráulico 
• Análisis geotécnico 
• Diseño estructural 

preliminar 

• Análisis ambiental 
• Análisis social 
• Análisis arqueológico 
• Topografía y cartografía 
• Bienes raíces 



Usando estos hallazgos, el 
GCCPRD recomendará un 
sistema rentable y eficaz de 
reducción de daños por 
inundaciones y medidas de 
supresión de marejada para 
ayudar a proteger la región 
de los seis condados.  



La Inundación y su 
Comunidad 
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¿Qué es una inundación?  
El agua que cubre la 
tierra normalmente 
seca es una condición 
conocida como una 
inundación. 

Inundación en Galveston del Huracán Ike, en septiembre de 2008 



Hay cuatro causas principales de 
una inundación:  
 1 Marejada de tormenta  

La marejada de tormenta resulta de tormentas 
severas, tales como ciclones tropicales (por 
ejemplo, huracanes) tales como vientos 
combinados con baja presión que impulsan el 
agua hacia la tierra 

2 Tsunamis  
Los tsunamis son grandes olas generadas por 
una perturbación brusca de la superficie del 
mar (por ejemplo, de un terremoto o de un 
deslizamiento de tierra) 

3 Inundaciones tierra adentro  
Se producen inundaciones interiores cuando una 
precipitación moderada cae durante varios días, 
una intensa precipitación cae durante un período 
corto de tiempo, o una presa o bordo se colapsa y 
causa que un cuerpo de agua se desborde 

4 Inundaciones costeras poco 
profundas  
Las inundaciones costeras poco profundas es una 
inundación que se producen en las zonas 
costeras de baja altitud, durante las mareas altas 
extremas 



En cualquier lugar que llueva, 
puede haber una inundación.  
Solamente porque usted no ha experimentado 
una inundación en el pasado, eso no significa 
que su propiedad no se inundará en el futuro. 
Muchas condiciones pueden dar lugar a una 
inundación: huracanes, diques sobrepasados, 
sistemas de drenaje obsoletos o tapados y la 
rápida acumulación de las lluvias. 



¿Qué es una Marejada de 
Tormenta? 
La marejada de tormenta se define como un aumento anormal de agua 
generada por una tormenta, por encima de las mareas astronómicas 
pronosticadas. Este aumento en el nivel del agua puede causar inundaciones 
extremas en las zonas costeras, sobre todo cuando la marejada de tormenta 
coincide con la marea alta normal.(National Weather Service, 2014) 



¿Cuáles son las medidas de supresión de 
marejadas de tormenta que el estudio tendrá en 
cuenta? 
El Estudio de Supresión de Marejada de Tormenta producirá un 
sistema de alternativas que puede consistir en una variedad de 
métodos naturales, estructurales y no estructurales. 



Este estudio tendrá en cuenta las medidas con eficacia 
probada para la reducción de daños por inundaciones 

y marejadas de tormenta en todo el mundo. 

Compuertas contra las mareas de 
Malamocco, Venecia, Italia 

Bordos reconstruidos, 
New Orleans, Louisiana 

Barrera contra marejada de tormenta, 
Maeslantkering, Países Bajos 



Usando estos hallazgos, el 
GCCPRD recomendará un 
sistema rentable y eficaz de 
reducción de daños por 
inundaciones y medidas de 
supresión de marejada para 
ayudar a proteger la región 
de los seis condados.  



¿A quién debo contactar para obtener 
más información o para formular 

observaciones ? 
 

Gulf Coast Community Protection and Recovery District 
c/o Col. Christopher Sallese 

3100 West Alabama St. 
Houston, Texas 77098 

Correo electrónico: info@GCCPRD.com 
En línea: www.GCCPRD.com 
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Section 7: Photographs of Public Scoping Meetings 
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The first of three public scoping meetings was held in League City on December 4, 2014. 

The meeting was conducted in an open-house format, and GCCPRD study 
representatives were present to discuss the study. 

 
 

 
Large-scale regional maps were available as a method for meeting attendees to provide 

comments and feedback at the public scoping meetings. 
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The study video introduction was featured as the primary presentation at the public 
scoping meetings and played continuously throughout the duration of each meeting. 

 
 
 

 
Informational display booths containing both print and electronic content were 

arranged around the open-house meeting spaces. Display information was presented in 
both English and Spanish and it is available in Section 6 of this Appendix. 
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The second public scoping meeting was held in Baytown on December 9, 2014.  

Meeting attendees discussed the study with GCCPRD study representatives during the 
open-house style meeting.  

 
 

 
Upon arrival, attendees were asked to sign in using attendee cards. A record of all public 

scoping meeting attendees is available in Section 5 of this Appendix. 
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Meeting attendees and a GCCPRD study representative discuss the FEMA 100-year flood 

zone map at the Baytown public scoping meeting.  
 
 
 

 
An attendee at the Baytown public scoping meeting reads one of the informational 

displays. Attendees were also provided with a study guide and a written comment form.  
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An attendee signs in at the third and final public scoping meeting in Beaumont on 

December 11, 2014. 
 
 
 

 
A meeting attendee provides feedback on the regional input maps at the Beaumont 

public scoping meeting.  
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A GCCPRD study representative discusses the study with Beaumont public scoping 

meeting attendees.  
 
 
 

 
Large-scale regional maps were available at the public scoping meetings as a method for 
meeting attendees to provide comments and feedback. Attendees were provided with 
written comment forms, and comments are also accepted through the study website.  
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Section 8: Additional Outreach Activities 

GCCPRD Study Overview PowerPoint Presentation 
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GCCPRD Study Overview PowerPoint Presentation 

 

 

 

 

 

 

 

 

 

 

 



Storm Surge 
Suppression Study 

www.gccprd.com 



Purpose 

To investigate the feasibility of reducing the 
vulnerability of the upper Texas coast to 
hurricane surge and flood damages 
through the study of an integrated flood 
protection system that relies on natural or 
nature-based features, non-structural and 
structural interventions. 



Method 
To define flood risk management and surge suppression requirements within 
the region through a technical analysis of potential alternatives. 
Answer the following questions: 
• What is the threat? 

– Defined by modeling the physics and hydraulic loads  
– Models:  ADCIRC, SLOSH, HEC-RAS 

• What needs to be protected? 
– Defines the level of safety for people, industry and the environment 
– Models:  regional economic model, environmental impacts 

• How will we protect? 
– Integrate surge and flood defense system 
– Develop and evaluate technical structural and nonstructural alternatives  
– Compare cost of technical solutions to economic losses prevented to 

determine the Benefit-to-Cost Ratio (BCR) for alternatives 
• How do we finance the final project? 

– Federal, state, local funds 
– Private investment  
– Public-private-partnership  
 



End State 
A defined suite of alternatives based 
on sound technical and economic 
analysis that creates an integrated 
protection system that reduces risk to 
the public, the economy and the 
environment within the six county 
study region.  



Study Area 



NOAA Coastal Map  



Study Area Facts 
• Population of over 5 million people and growing 
• America’s largest concentration of energy, petrochemical and refining 

industries 
– 25% of the nation’s petroleum refining capability 
– 40% of the nation’s capacity for downstream chemical production 
– Fastest growing LNG industry in the nation 

• Contains the following ports: (national ranking in 2012) 
–  Houston (2) 
–  Beaumont (4) 
– Texas City (10) 
– Port Arthur (25) 
– Freeport (27) 
– Galveston (41) 
– Orange 

• Home to NASA 
• Booming fisheries and tourism industry 
• A coastal estuary system of national significance 
• A regional economy linked to all of Texas, the national economy and to 

national security 



Scope of Work 
The scope of the GCCPRD Coastal Protection Study includes all the planning 
activities associated with the development of viable long-term plans and 
strategies to protect coastal communities region-wide from storm surge and 
flooding caused by natural disasters.  The study region consists of coastal 
areas that could be impacted by storm surges in or around Brazoria, 
Chambers, Galveston, Harris, Jefferson and Orange Counties, Texas.   

Methodology: 
• Identify the threat to the region by modeling the physics and hydraulic 

loads associated with historical storms (determine storm of highest 
probability). 

• Develop a regional economics baseline for life, safety, health, industry 
outputs and national security. 

• Develop structural and non-structural alternatives to limit damage and 
evaluate their impacts to the environment. 

• Compare final costs of alternatives to benefits to determine BCR’s. 

• Develop financing solutions.  
 





Phase 1: Data Collection 
Tasks: 
•  Collect and analyze existing studies, reports, concepts and background data pertinent to the region.  

1. Existing topographic and GIS data pertinent to the six county areas and the Gulf of Mexico 
2. Data documentation collected by universities and planning agencies (Houston-Galveston Area 

Council, Jefferson and Orange County Councils of Government, Rice, Texas A&M and the 
University of Houston) 

3. Data and documentation collected by the Federal Emergency Management Agency, the US 
Army Corps of Engineers and respective drainage districts 

• Develop and coordinate data related to the economic and potential national security impacts of a 
severe storm along the six county areas. 

• Review and analyze information regarding international solutions to prevent or mitigate flooding 
damage resulting from extreme storms surges and repetitive water events.  

• Prepare an organized library of data gathered throughout the study for use by GCCPRD, the GLO, 
other government entities and the public.  

Phase 1 Deliverables: 
• An organized library  
• A final written report of all the data gathered during Phase 1.  The report findings and 

recommendations for Phase 1 will be presented to the GCCPRD board and the GLO.   After review 
and acceptance by the GLO, the report findings will be disseminated to the public via the GCCPRD 
planning website. 

Phase 1 Schedule: 
• Phase 1 is to be completed by Feb 2015. 

 



Phase 2: Mitigation Technical Study 
Phase 2 consists of a major technical study to further refine the recommendations from Phase 1 and the 
direction purposed by the GLO.  The technical study will be used to develop and confirm the optimal 
solutions and plans for adoption by the GLO. 

Tasks: 
• Further refine the scope of the study through stakeholder interviews and public 

scoping meetings. 
• Identify and report technical and construction requirements and needs. 
• Evaluate protection methodologies and impacts on the environment, cities, 

industry and shore line improvements. 
• Confirm and implement computer models to evaluate effects of storm magnitudes 

and location within the study area. 
• Develop a cost/benefit analysis of economic, housing, national security, refinery, 

pipeline and other industrial impacts.  

Phase 2 Deliverables: 
• A mitigation technical study report encompassing all Phase 2 tasks outlined above.   
• The mitigation technical study report and recommendations for Phase 3 will be presented to the 

GCCPRD board and the GLO.  After review, the report will also be presented to the public for 
comment via the GCCPRD website and any other pertinent public forums.  

Phase 2 Schedule: 
• Phase 2 will be completed Jan 2016. 



Phase 3: Final Report and Recommendations 
Tasks: 

• Once the mitigation technical study is completed, a final report will be developed.  
The final report shall include, but is not limited to the following elements: 

– Mitigation and design strategies, and 

– Recommendations of resources necessary to move forward with the results.  
This would include local, state and national resources as well as corporate 
partners to see that the chosen solutions are implemented.  (Financial Plan) 

• Present the final report to the GCCPRD board and the GLO for review and 
comment.  After review and acceptance by the GLO, the report will be made 
available to the public via the GCCPRD website and any other pertinent public 
forums.  

Phase 3 Deliverables: 

• A final report and recommendation as described above. 

Phase 3 Schedule: 

• Phase 3 is estimated to be completed by July 2016.  

 



Planning Activities 

BCR 

Public Scoping 

Economic 
Modeling 

Technical 
Modeling 

Structural 
Design 

Environmental 
Impacts 

Social Impacts Real Estate 

Archeological 
Impacts 

Survey and 
Mapping 

Geotechnical 
Analysis 

Prepare the 
Report 



A Leadership Role 

Orange/Jefferson 
County Report 

Centennial 
Gate 

(SSPEED) 

Ike Dike 
(TAMU) 

USACE 

Viable 
Coastal 

Protection 
Plan 

GCCPRD 

The GCCPRD has an opportunity to assume a 
leadership role and work collaboratively with 
federal, state, local, and public and private 
institutions to develop a comprehensive 
coastal protection plan that meets the needs 
of the region and the nation. 



Public Scoping Meetings 
Thursday, December 4, 2014 
6 p.m. to 8 p.m. 
League City Civic Center 
400 West Walker St. 
League City, Texas 77573 
   
Tuesday, December 9, 2014 
6 p.m. to 8 p.m. 
Harris County Precinct 2 J.D. Walker Community Center  
7613 Wade Rd. 
Baytown, Texas 77521 
  
Thursday, December 11, 2014 
6 p.m. to 8 p.m. 
Jefferson County Courthouse – Jury Impaneling Room 
1001 Pearl St. 
Beaumont, Texas 77701 

 



Questions? 

www.gccprd.com 
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To protect personal identity, Section 9 is not available for 

download. 

 

 

 

 

 

Section 9: Phase 1 Public Comments 

Comment Form 

Public Comment Database 

Scanned Comment Documents 

Public Input Maps 
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