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I NTRODUCTION  

 

This report was prep ared under contract to Industrial Economics, Inc., in consultation 
with Jim Titus of the EPA. The purpose of this project was to prepare a set of maps 

showing anticipated local response to sea level rise in 17 Texas Coastal Counties: 

Jefferson, Orange, Cha mbers, Galveston, Harris, Brazoria, Matagorda, Jackson, Calhoun, 

Refugio, Aransas, San Patricio, Nueces, Kleberg, Kenedy, Willacy, and Cameron . This 
report is part of a national effort on the part of the Environmental Protection Agency to 

begin a national assessment of the impacts of sea level rise and to begin to encourage 

long - term thinking and planning for sea level rise by local officials.  
 

The maps presented here  are based on extensive conversations with local experts as 
well as our own local knowledge  (particularly in Galveston Bay region counties ).  

 

The principal assumption of this report is that people will protect developed areas along 

threatened shorelines. We make no assumptions as to the degree of effort that people 
might make, nor as to the eff ectiveness of their efforts. Our maps show where these 

efforts can be expected to take place in the next 20 -30 years. There can be little doubt 

that greater or lesser efforts will be made as sea level rises, and difficult choices have to 

be made. The maps in this report basically assume that if resources were sufficient, all 
of the indicated areas where protection is certain or likely would have a substantial 

protection effort.  

 

In order to represent the areas that would mostly likely be affected by sea lev el rise, a 

mask for the study area was created. Two main components for the study area include:  

1.  Elevation: Less or equal to 20 feet (6.096 m)  

2.  Shoreline Buffer: Less or equal to 1000 feet. The buffer was used to complement 

the first criterion (elevation) in  shoreline areas with high elevation values where 

otherwise only a very small strip would be shown.  

 

The following categories , laid out by Industrial Economics and the EPA , were used for 

this project :  

 
1.  Shore Protection Almost Certain : Any currently de veloped areas, including areas of 

somewhat spotty development , where  we assum e that the whole area would be 

subject to protection . We used no strict rule or protocol to make this determination. 

Certainly if an area had 50% or more development, we would cat egorize the entire 
area as Almost Certain. But many areas of significantly less than 50% development 

were also categorized as almost certain protection. If substantial infrastructure 

(especially roads) were already in place, then it seemed obvious to us th at 

protection would occur in the entire area.  

 
Within this category we also included areas not yet developed, but that are already 

slated for development, or where there is good agreement that development is 

ñimminentò.  The printed maps delivered with this project show a single ñAlmost 
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Certainò category, but information on existing and yet - to -be-developed areas is 

preserved within the GIS shapefiles associated with this project . 

 
2.  Shore Protection Likely : Areas forecast to be developed within the next  30 or so 

years, and not within currently developed or very soon - to -be-developed areas. The 

current map is based on personal and expert knowledge of areas undergoing 

development and corridors that will likely see development in the future.   
 

We did not in clude areas that were  excluded from insurance under the Coastal 

Barrier Resources Act (CBRA) in this cat egory . Many of these areas are already 

protected as state parks (e.g., Matagorda Island and Mustang Island State Parks).  
The non -state park CBRA  area s theoretically could be developed by self - insured 

developers with deep pockets, but our informants did not think this  was likely within 

the time frame of this report.  

 
3.  Shore Protection Unlikely : All croplands, rangelands, and woodlands that are not 

wetl ands or areas otherwise shielded  from development. No development is 

foreseen for these areas.  

 

4.  Wetlands . Wetlands from the NWI maps (1993). These include both palustrine, 
estuarine, and lacustrine wetlands.  We excluded diked, excavated, and farmed 

we tlands. The printed maps do not differentiate between palustrine and estuarine 

wetlands, but the information is preserved in the digital GIS associated with this 

project.  
 

5.  Conservation Lands . Known conservation areas with permanent or long term 

(+100 yrs) easements. Most of these areas probably would not be subject to 

protection against sea level rise.  
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Table 1. Public and Private landowner classifications   

 
Ownership  Land Area  Shore Protection 

Likelihood  
Data Used to Identify Land 
Area  

Public  

County -owned parks 1 No protection  Local maps and 
maps.google.com  

State -owned parks and 
open space  

No protection  Texas General Land Office 
website.  

State -owned submerged 
lands 2 

No protection  Estuarine wetlands from National 
Wetland Inventory  

Private  

Wetlands 3 Unlikely  (with some 
areas Likely)  

NWI  

Developed or imminently 
slated to be developed 
lands.  

Certain  New land use map developed for 
this project  and expert 
interviews . 

Lands forecast to be 
developed in next 30 or so 
years  

Likely  Expert interviews.  

Undeveloped areas with no 
development forecast.  

Unlikely  New land use map developed for 
this project  and expert 

interviews . 

CBRA areas  Unlikely  FEMA maps 4 

1. Counties in the area have no formal policy precluding shore protection.  
2.  The tidal wetland lin e is not shown on the printed maps, but is preserved in the digital files. State 
owned or controlled lands also include the rolling easement sea -ward of the vegetation line on the 
Gulf side. This is a narrow strip of land too small to show on the maps.  

3.  Most of the wetlands in the study area are  estuarine or  tidal, but non -tidal palustrine wetlands  are 
also included in the printed maps. . 
4. The underlying land area was left as blue to preserve the information that there is no other 
restriction here.  
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Figure 1: Project Study Area  
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CONTROLLING LEGAL I SSUES FOR SEA LEVEL RISE RESPONSE IN TEXAS  

 

After market forces, the next largest controlling factor of where development will go is 
the law , i.e.,  where can one legally build?  The focus of this section is  on laws and 

regulations that control or limit development near the shoreline.   

 

The major state controlling laws for development in Texas coastal areas are the Open 
Beach Law (Title 12, Section 61), the Coastal Public Lands Management Act (Title 12, 

Sect ion 33), and the Dune Protection Act (Title 2, Subtitle E, Chapter 63). The major 

federal controlling law is Section 10 of the Rivers and Harbors Act, and to a lesser extent 

Section 404 of Clean Water Act. Figure 1 graphically displays the spatial controls  of 

these laws. There are no state wetland laws of any significance.  
 

The State of Texas has exclusive control over state lands. The most important category 

of state lands in the coastal zone is ñsubmerged landsò, defined as lands within 

tidewater limits ( §33.004). Within these lands, the State, through the Texas General 
Land Office, can control any construction or significant land modification. The state 

rarely cedes complete control of its lands; the applicant or potential user of the land 

must obtain a l ease or an easement from the state.  

 
Submerged coastal lands in Texas are also governed by Section 10 of the federal Rivers 

and Harbors Act. The submerged lands are owned by the State of Texas, but are also 

considered ñwaters of the U.S.ò Because most of the submerged lands are owned by the 

State of Texas, relatively few development projects are likely to occur directly on these 

lands. But permits can be obtained for piers, jetties, bulkheads, etc, that impinge on 
these waters, and it is unusual that one or  another of these structures is not present 

where development occurs adjacent to these waters or submerged lands . For these 

kinds of developments, an easement or lease from the General Land Office must be 

obtained as well as Section 10 permit from the U.S.  Army Corps of Engineers.  
 

Through the Open Beaches Act, additional state control above the mean high tide is 

extended to the vegetation line on beaches fronting the Gulf of Mexico, even though 

these lands are for the most part privately owned. In addition , critical dune areas behind 
the vegetation line on the Gulf of Mexico are subject to additional protection through the 

Dune Protection Act.  All dunes on Gulf -of -Mexico - fronting shorelines are considered to 

be ñcriticalò. 

 
Although the Gulf of Mexico beac hes are theoretically well protected against 

development through the Open Beaches Act, the private lands adjacent to these beaches 

are subject to intense development pressure. The prohibition against development on 

private lands between the mean high tide and the line of vegetation (LV) is well 

established in state law. Landward of the LV, the state Dune Protection Act (Natural 
Resources Code, Chapter 63) requires that local governments establish a dune 

protection plan, and most of these require a minimum s etback landward of the LV. The 

dunes landward of the LV usually have some kind of protection, but development on 

them can and does occur under permit conditions of ñno net lossò.  
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The use of the Line of Vegetation, as the landward line of public access an d state 

control , means that the state essentially has a ñrolling easementò on these lands, given 

that the line is subject to change from storms and sea level rise . Sellers are in fact 
required to notify potential buyers of property fronting the Gulf of Mex ico of the 

potentially changing line.  

 

Gulf of Mexico beach - front development cannot legally be protected from erosion by 
armoring, except under a few exemptions.  The rolling easement and prohibition against 

armoring does not mean that landowners cannot u ndertake protective measures. Beach 

nourishment is allowed and in fact encouraged along most of the coast, as long as it 

follows the stipulations of the state Coastal Erosion Protection and Recovery Act. 
Structural methods such as sand -filled geotubes are also allowed under current 

interpretation of state law. Where these geotubes are in place, they have become the 

effective LV (Ray Newby, TXGLO, personal communication). It remains to be seen how 

interpretations will change if a major storm effectively move s the LV landward of 
existing geotubes. If geotubes are used, then the landowners are also required to 

maintain the existing beach width through nourishment.  

 

The bottom line for this area of Texas is that development is likely to occur near the Gulf 

shore line for the foreseeable future as long as federal flood and state wind and hail 
insurance can be obtained.  The only areas where this insurance is not available are in 

areas governed by the federal Coastal Barriers Resource Act (CBRA).  

 

On bayside shorel ines, there is no guaranteed public access or state control above the 
mean high tide line. Marina developments will continue to occur on bayside properties, 

and easements will be granted to dig canals through submerged lands to open bay 

waters, but relativ ely little development is likely to occur in Section 10 estuarine 

wetlands/ submerged lands of Texas because both a Section 10 permit is required as 
well as a lease or easement from the state. Development adjacent to these lands can 

occur with little or no  restrictions. Bulkheads can be built just adjacent to submerged 

lands without a permit as long as they are just inside the upland line.  

 

Section 404 of the Clean Water Act theoretically prohibits development in wetlands other 
than those covered by Sectio n 10 of the Rivers and Harbors Act , but permits are 

generally easier to obtain  for inland wetlands than for estuarine wetlands .  
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Figure 2.  Schematic of Legal Controls on Development on Gulf and Bayside Shorelines  
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COUNTY DESCRIPTIONS  

 

The majority o f the T exas coastal counties  are increasing in population. Over 6 million 

more people are expected to move to the Texas Coast over the next 30 years. This is 

over twice the current amount. Kenedy county, where the majority of the land is 

primary own ed by t he Kenedy and King Ranches , is the only county that is expected to 
decrease in population.   A brief description of the growth patterns as well as the current 

land uses for each of the coastal counties is explained in the county summaries below. 

Table 3 and  Figure 3 depict the percent of change as well as the increase of population  

within each county between 2005 and 2040.  The maps corresponding to each county 

description demonstrate the categories outlined by Industrial Economics and the EPA  
mentioned earli er in this report.  

 

Table 3.  Projected Population Growth in Texas Coastal Counties  
 

 2005  2040  Pop 

Change  

% 

Change  

Chambers  30,745  81,551  50,806  165%  

Harris  3,750,871  8,561,661  4,810,790  128%  

Brazoria  276,453  627,769  351,316  127%  

San 

Patricio  

77,295  156,199  78,904  102%  

Cameron  382,961  729,138  346,177  90%  

Nueces  338,366  525,119  186,753  55%  

Jefferson  258,053  405,972  147,919  57%  

Aransas  24,893  33,333  8,440  34%  

Kleberg  35,682  46,545  10,863  30%  

Galveston  262,485  339,658  77,173  29%  

Willacy  21,551  26,1 98  4,647  22%  

Matagorda  39,971  48,365  8,394  21%  

Calhoun  21,996  26,049  4,053  18%  

Jackson  15,236  17,499  2,263  15%  

Orange  87,892  93,480  5,588  6%  

Refugio  8,258  8,762  504  6%  

Kenedy  447  400  -47  -11%  

Total  5,633,155  11,727,698  6,094,543  108%  
 

Source: Deriv ed from Texas State Data Center and Office of the State Demographer, Data from 

the Texas State Demographerôs Office. Accessed October 2007. <http://txsdc.utsa.edu/>  
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Figure 3: Map of the Projected Population Increase from 2005 to 2040  (Harris 

County inc rease not to scale)  

Source: Derived from Texas State Data Center and Office of the State Demographer, Data 

from the Texas State Demographerôs Office. Accessed October 2007. 
http://txsdc.utsa.edu/  
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ORANGE COUNTY  

 

Orange  County  borders Louisiana to the east and Jefferson County to the south  and 

west . Although it is not adjacent to the Gulf of Mexico , about three - fourths of the county 
is below 20 feet in elevation and within the project study area. The southern portion of 

the county is nestled between Sabine L ake  and  the Sabine River to the south and east 

and the Neches River to the west , creating a ñVò shape appearance.  

Large patches of emergent herbaceous and forested wetlands line the Sabine and 

Neches Rivers floodplain s. Development is constrained in these  areas because of 
frequent and long - term flooding in these river bottoms.   

Small patches of low and high intensity development are  located near Bridge City  in the 

south , Vidor  to the west , and the city of Orange  to the east . Amongst the development 

in the southern ñbowlò of the county, small areas of pastures, grasslands and mixed 
forest remain.   

Our informants predict that most of the future growth will be along FM 1442 and FM 105 

near  Bridge City ,  as well as  in  and  around Vidor , as Beaumont , in eastern Jefferson 

County,  expand s due to projected construction of industrial complexes. The corridors 
connecting Vidor to Bridge City and Mauriceville are also expected to experience 

significant growth.  Additional growth is also expected along Interstate 10 which  

straddles the midsection of the county  

Although the State Demographer only expects minimal growth  (6%) , the Orange County 
Economic Development Director suggested that significant growth is likely. This growth 

is likely a function of refinery expansion in neighboring Jefferson County . 
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Figure 4. Sea Level Rise Response in Orange County   
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JEFFERSON COUNTY  

 

Jefferson County borders Louisiana to the east and Chambers County to the west. This 

county is predominately pasture and agricultural land. Much of the coastal areas are 

made up of emergent herbaceous wetlands. However, dense development exists along 
the eastern border of the county in and around Beaumont, Nederland, Port Neches and 

Port A rth ur, the famous ñGolden Triangleò of Texas. 

Jefferson County is n ot currently experiencing much growth. More than one informant , in 

fact , said they did not expect much new growth at all. Interviews with more savvy 

informants, however, reveal that significant growth is very likely, and some of it has 
already started.  

Beaumontôs major growth direction will be to the west along Hwy 90 and to the north, 

for the most part outside of our study zone.  

Significant growth may occur to the southwest along I -10. New subdivisions are 
spouting up in Hamshire towards Winnie. It is not clear how dense this new development 

will be, but there will likely be some kind of development in this corridor, even if 

dispersed.  

Not much is expected to happen to the east of th e I -10  corridor toward Port Neches, 
primarily because of what are perceived  to be ñbad school districtsò. We show here some 

expansion of Port Neches back to the west and some infill to the east.  

The main driver of new growth in this county will be new activity associated with the 

refinery industry. Shell will invest at least $7 b illion in new refinery capacity in Port 
Arthur, and several other refineries are gearing up for major expansion.  

The southern flank of Jefferson County is well protected from development by state and 

federal preserves and CBRA designation. Little growth is  expected between State Hwy 

73 and the preserves.  
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Figure 5.  Sea Level Rise Response in Jefferson County
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CHAMBERS COUNTY  

 

Chambers County is lightly populated, mostly along Interstate 10 in the northern portion 

of the County near the cities of Mont Be lvieu, Anahuac and Winnie.  

Chambers County is adjacent to Harris County with the majority of its western and 

southern boundary draining into Galveston Bay. The Trinity River flows north -south to 

the Trinity River Delta near Lake Anahuac. Emergent and wood y wetlands line the 

floodplain s of this major river. Emergent herbaceous wetlands drape the southern border 
along East Bay, a sub -bay of Galveston Bay. The remaining part of the county to the 

north -west is predominately rice fields and other agriculture cr ops.  

Currently , Houston is growing to the west, north, and south, but very little to the east, 

particularly to the east of Cedar Bayou. The Trinity River has a fairly large floodplain that 
may be a bit too wide for the hopscotch development that Houston i s famous for. Lack 

of growth  may also have to do with a perception of less than adequate school districts.  

Even though the Texas State Demographer expects a 167% increase in population  by 

2040  -  equating to approximately 50 thousand new people -  the increa se is still 

extremely low compared to the increase of 4.8 million people in Harris County.  

The Houston -Galveston Area Council population forecast maps showed only very diffuse 

growth in the county, with a small concentration on the east side of Anah uac .  The 

spotty pattern of new development is how HGAC shows new growth in this county.  

We think it prudent to project at least some waterfront development on the east side of 
Galveston Bay. There has been some talk in the past about some kind of high speed 

hyd rofoil or similar craft traffic to Smith Point, so there is some possibility of 

development on the high ground in this area. We have also suggested some additional 

waterfront development on high ground on the waterfront to the north of Smith Point. 
These d evelopments seem somewhat unlikely today, but given the amount of waterfront 

development occurring in Calhoun County far to the south , far from any major 

metropolitan area or airports of any note , i t would be unusual that some developers 

would not seek to build waterfront developments in this area in the next 30 -50 years.  
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  Figure 6: Sea Level Rise Response in Chambers County  
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GALVESTON COUNTY  

 

Galveston County borders Galveston Bay  to the east and south and includes all of 

Galveston Island and Bolivar  Peninsula.  Harris County is to the north and Brazoria 

County to the west. Galveston County  is beginning to become  densely populated.  but 

significant areas of  emergent wetlands still exist along areas bordering West Bay , south 
of FM 2004  and small patches of mixed evergreen and deciduous forest still exist in the 

mid west section  of the County .   

Galveston County is currently experiencing a growth explosion.  Major growth corridors 

are along I -45, State Hwy 96, and FM 646. Most of the current growth is occu rring north 

of Dickinson Bayou, but many new developments are also planned for areas south of 
Dickinson Bayou. There are many areas east of I -45 shown as Protection Almost Certain  

that are not yet developed, but development is pretty much imminent in this area. 

Development will certainly occur east of I -45, but it is more in the future and thus 

labeled Likely rather than Almost Certain.  

The southern flank of mainland Galveston County is fringed by some fairly wide 

stretches of estuarine wetlands that will b e relatively  difficult to develop. The only 

current development in this area is Harborwalk , right on the coast, but this is a 

development constructed on the old Flamingo Isles property that was dredged for 
marinas and canals more than 20 years ago in anoth er regulatory environment , but not 

developed at that time . The Flamingo Isles project was laid out and excavated just 

before the 1980ôs oil bust. 

Galveston Island is undergoing a development boom ðboth in high - rise condos and 
beach houses. We can be fairly certain that all areas not in wetlands and not otherwise 

protected will be developed. We have labeled all of these areas as Almost Certain, even 

though the entire island  has not all been developed yet. The only ñredò or Protection 

Likely areas we designate d on Galveston Island were Port of Galveston properties on 

Pelican Island and the far west end of Galveston Island. It is not completely certain, but 
there is talk of port facilities sometime in the future for these properties.  

The situation for Bolivar Pe ninsula is similar to that of Galveston Island. Any area not 

pr eserved  will be developed. There are some significant areas already preserved ðmainly 

the area on the west end of the Peninsula associated with the world - famous Bolivar Flats 
complex and some si gnificant CBRA areas  near High Island . 
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Figure 7: Sea Level Rise Response in Galveston County  
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HARRIS COUNTY  

 

Harris County is densely developed with some areas of pasture and grasslands to the 
northeast. Harris County does not directly border the Gulf o f Mexico, but a small portion 

in the south -east corner reaches Galveston Bay with the San Jacinto River  running 

north -south  and Buffalo Bayou extending west -east in central section of the county. 

Some wetlands still exist in the northern floodplain of the San Jacinto River just south of 
Lake Houston.  

Very little of Harris County in the 20 - ft elevation zone is undeveloped. A few areas have 

yet to fill in, but there is little doubt that they will  based on the prediction that 4.8 

mill ion  people will move to Ha rris County by 2040.  Most of the undeveloped areas in the 

study zone are in frequently - flooded floodplains unlikely to ever develop.   
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Figure 8: Sea Level Rise Response in Harris County


