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1.0 INTRODUCTION 

1.1 Background to Cumulative Effects Analysis 

This document presents the Cumulative Effects Analysis (CEA) conducted for the proposed Palisade 
Palms Phases III and IV, a high rise development located on east Galveston Island, in southeast Galveston 
County, Texas.  This document includes an introduction to the background and project specific 
requirements for the analysis, followed by a description of the methodology utilized to perform the 
analysis.  Subsequent subsections provide the resource specific cumulative effects evaluations, followed 
by a summary of the results of the analysis. 

This document is based on two guidance documents: Guidance on Preparing Cumulative Impact 
Analyses (Texas Department of Transportation [TxDOT], 2007) and Desk Reference for Estimating 
Indirect Effects of Proposed Transportation Projects (National Research Council [NRC], 2002).   

Cumulative effects include a project’s direct and indirect impacts, as well as other actions that are not 
caused by the project, but in combination with the project, add to the overall effect, whether adverse or 
beneficial, on the environment.  It is the objective of the cumulative effects analysis to focus on key 
resource issues, potential effects to these resources, and potential mitigation opportunities.  This analysis 
will estimate the magnitude of the potential cumulative effects on the resources.  

This cumulative effects analysis was conducted to comply with findings of Lafitte's Cove at Pirates' 
Beach Nature Society v. United States Army Corps of Engineers (USACE) and the Council on 
Environmental Quality (CEQ) regulations (40 Code of Federal Regulations [CFR] 1500-1508).  The CEQ 
regulations for implementing the National Environmental Policy Act (NEPA) define Cumulative Effects 
as:  

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

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

The following section describes the general eight-step cumulative effects analysis methodology as set 
forth in the TxDOT Guidance on Preparing Cumulative Impact Analyses (TxDOT, 2007) and used in this 
analysis.  The following general resource categories are included in analysis: Land Use, Public Facilities 
and Services, Visual Resources, Migratory and Resident Birds, Water Quality, Wetlands, and 
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Floodplains.  (Please see Table 2: Summary of Environmental Resources and Issues for a complete 
list of all resources and issues considered for analysis).  Each category may be further divided into 
specific resources evaluated.  Information presented in this document references more detailed 
information included in various appendices as follows.   

1.2 Overview of Project 

1.2.1 Project Location, Setting, and General Characteristics 

Location

The location of the Proposed Project is just behind the primary bank of sand dunes that are adjacent to the 
beach, and is between East Beach Drive and the Gulf of Mexico.  Access is via East Beach Drive on the 
east side of Galveston Island, Texas.  The Proposed Project is wholly located within incorporated areas of 
the city of Galveston (see Exhibit A-1: Project Vicinity and Location Map).   

Setting

The existing land is generally flat behind the sand dunes and contains jurisdictional wetland areas with 
standing water.  These existing low areas have been identified as wetlands and require mitigation for this 
development.  Existing vegetation in this area is composed mostly of tall grasses, brush and vines.  Soils 
are consistent with barrier islands and the upper soil layers down to about 33-feet are dense to very dense 
sands.  The shoreline along the Gulf of Mexico adjacent to the Proposed Project has been indentified by 
the Texas General Land Office (TGLO) as an accreting, stable shoreline. 

General Characteristics 

The ultimate build-out of the proposed Palisade Palms development consists of eight towers (Figure 1)(.  
In technical terms, each pair of towers is a separate and distinct phase; hence, the proposed Palisade 
Palms is comprised of Phases I through IV.  Construction on the two towers of Phase I is complete and 
sold out.  Construction on the two towers of Phase II is not yet begun.  These two phases were permitted 
under USACE Individual Permit #22354.  This Cumulative Effects Analysis is for the purpose of 
permitting Phases III and IV.     

As stated, the towers of Phases I and II, and Phases III and IV are being constructed as pairs.  However, 
because of the necessities of project financing and other requirements, Phases I and II, and Phases III and 
IV are combined.  Therefore, for the sake of clarity, Phases I and II are classified as Stage I of the build-
out program and Phases III and IV are classified as Stage II of the build-out program. 

From this point forward, the document will reflect the use of the practical terminology, and each technical 
phase will be described as pairs of either Stage I or Stage II. 

Stage II consists of a total of four 30-story condominium towers and adjacent facilities including a two-
level parking garage, and pool.  The first pair of towers in Stage I is complete with two towers.  The 
second pair, consisting of two additional towers, is anticipated to begin within the next year.  USACE 
permit #22354 authorized the placement of fill material into wetlands in order to construct pairs one and 
two of Stage I.   



Cumulative Effects Analysis  Palisade Palms Phases III and IV 

BOA 5624 3  February 2009 

1.3 Selection of Development Sites 

The selection of land for Palisade Palms Stage II was based on a series of criterion that escalated in 
importance.  Access to public beaches, adequate size, and proximity to Palisade Palms Stage I, access to 
major direct routes to Houston, geological and environmental hindrances, and availability were all located 
in the decision-making matrix.  Construction on West Galveston Island was ruled out for various reasons.  
First, research revealed that this part of Galveston Island is eroding and the General Land Office (GLO) 
would not issue a beach construction certificate for a high rise development adjacent to the Gulf of 
Mexico where erosion is occurring.  It was also not considered because it failed several other criteria: 
proximity to Palisade Palms Stage I was lacking, and access to major direct routes to Houston was absent; 
for the same reason, properties on Bolivar Peninsula were also deleted from consideration.  Two 
properties met the requirements of the project: a vacant parcel to the east of Palisade Palms Stage I and 
the Islander Condominium Building.  The vacant parcel was purchased because it was readily available 
for construction and because it did not require demolition of a structure.  Exhibit A-2: Current 
Landowners Map is a graphic representation of the Palisade Palms surrounding ownership.     

1.4 Construction Methodology 

As with Stage I, the Proposed Project would result two towers atop in a single podium.  This 
methodology was chosen for the sake of internal structural integrity and external structural stability.  By 
placing two towers on a single base, the load distribution is spread more uniformly.  This podium is 
referred to as the frame for the structure.  Once it is constructed, cranes would be erected and the curtain 
wall construction of the towers would begin.  Therefore, work would progress to the top of podium and 
interaction with dune and beach areas would essentially cease, except for minor landscape and aesthetic 
work.        

 

 

Figure 1: Build-Out Plan for Palisade Palms 
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1.5 Needs and Purposes 

1.5.1 Purpose of Cumulative Effects Analysis  

This CEA report evaluates potential social, economic, and environmental effects resulting from the 
development of the proposed Palisade Palms Stage II in Galveston, Galveston County, Texas.   

1.5.2 Need and Purpose of the Proposed Project 

The need for this project is to fill a market niche for high-end coastal multi-level condominiums.  In 2003, 
following permit approval of Palisade Palms Stage I on the original 16-acre tract, it became readily 
evident that there was a high demand for multi-level condominiums on Galveston Island.  During the pre-
construction sales period, the rate of sale was high and buyers were coming from beyond the Houston 
Metropolitan Region to take advantage of the opportunity.   

These market demands are reflected in the trends in housing starts over the period 1940 to 2004.   
Table 1 gives decennial data for estimated housing starts and average starts per year.  The data shows that 
average yearly starts were 346 units, with a maximum of 480 units in the 1980’s and a minimum of 324 in 
the 1940’s. 

TABLE 1: AVERAGE HOUSING STARTS PER YEAR

Period of Construction Est. Hsg. Units Avg. per Year 

2000 to March 2004 898 209 
1990 to 1999 1,700 170 
1980 to 1989 4,796 480 
1970 to 1979 4,771 477 
1960 to 1969 4,007 401 
1950 to 1959 3,943 394 
1940 to 1949 3,236 324 
1939 or Earlier 6,445 645 
Source: CDS Market Research 

Although the period from 1990 to 1999 had substantially less starts than previous periods, the period from 
2000 has shown renewed signs of growth for Galveston.  For example, as of April 2005, 21 new projects 
were announced with a total of more than 7,000 units ranging in density from single-family to very high.  
Further, projections from late 2005 suggest that more than 8,200 units could be constructed by 2014, and, 
given the recent storm activity such a number is conservative at best. 

Research in 2005 suggested that the forthcoming boom in housing construction would be stimulated by 
low interest rates and a demand for second homes.  The finding was that, while pre-1989 starts were for 
population growth, upcoming development would be to service a growing vacation/second-home demand.  
The conclusion was that most of the buyers would not be local residents moving throughout the island, 
but vacationers looking for a full-service resort-type environment.  However, despite that there will be 
growth in the vacation/second-home market, changes and developments in local conditions, most notably 
Hurricane Ike, will also contribute to this increase.   

In his statement before the Committee on the Budget of the U.S. House of Representatives on the 
Microeconomic and Budgetary Effects of Hurricane Katrina, Holtz-Eakin (2005) stated that “Rebuilding 
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will take place along several dimensions—rebuilding of residences, businesses, infrastructure, and stocks 
of consumer durables” (2005).  Holtz-Eakin explained that, because each home adds approximately 
$200,000 to the GDP, a block of 100,000 homes (roughly the equivalent that was lost due to the storm) 
that need complete reconstruction (houses or apartments) would add approximately $20 billion to the 
GDP.  Any additional reconstruction and/or restoration in order to make structures habitable, such as to 
homes that were not completely destroyed, would generate additional GDP.  At the national level, the 
place of reconstruction would not affect national GDP because, “Replacements of destroyed residences 
[would] be needed whether the former residents rebuild in the same place or elsewhere,” although it is 
likely that some residents would move on, leaving areas un-restored due to a lack of impetus on the part 
of the owner.  Nevertheless, due to the scale and concentration of devastation Hurricane Katrina would 
generate a considerable demand for construction services.  The graphs in Figure 2: Real Estate Trends on 
the Texas Gulf Coast indicate that in spite of Hurricane Ike, interest in Galveston Island is increasing in 
roughly the same pattern it was prior to the storm; nevertheless, there is positive rebound in sales and 
pricing, though down, is similarly rebounding. 

 

In terms of post-Hurricane Ike recovery, in many parts of southeast Texas, reconstruction is moving 
strongly.  Real estate and leasing agents on Galveston Island report that “Many affluent homeowners and 
well as national contractors and insurance companies are in competition to secure the dwindled housing 
inventory in Galveston due to the property devastation of Ike. Professionals working on the island such as 

Source: Multiple Listing Services (MLS) 

Figure 2: Real Estate Trends on the Texas Gulf Coast 
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doctors, lawyers and business owners are filling up new developments as quickly as they become 
available. Many second home residents have been placing their properties for lease and they are being 
scooped up by those who prefer living on the island rather than renting on the mainland.” 

Therefore, the demand for new construction is likely to increase more aggressively than predicted earlier, 
and developers are likely to make efforts to consolidate land that has been given up because of the storm.    

The purpose of the Proposed Project is to continue filling the demand for highly sought-after coastal 
homes. 

2.0 METHODOLOGY USING THE TXDOT EIGHT-STEP PROCESS 

The TxDOT eight-step process is intended to provide an efficient, consistent, and logical method of 
evaluating cumulative effects of a project.  The following sections describe each of the eight steps used in 
this cumulative effects analysis.   

2.1 Step 1: Identify Resources to Consider 

Evaluation of cumulative effects should be completed for any resource that is found to be affected by the 
project.  Resources that are found to not be directly or indirectly impacted by the project are not 
considered in the cumulative effects analysis.  Specific resources and environmental effects categories 
evaluated in the analysis are listed in Table 2.  The table also summarizes each resource impact, presents 
a determination of which resources would be carried forward and evaluated in the cumulative effects 
analysis, and identifies why certain resources were eliminated from the cumulative effects evaluation. 

TABLE 2: SUMMARY OF ENVIRONMENTAL RESOURCES AND ISSUES 

Resource/Issue Summary of Direct Impacts of the 
Proposed Action 

Included
in

Analysis 
Explanation of Impact 

LAND USE RESOURCES 

Local Land Plans and Policies 
Compatible with all local Land Use 
plans and policies, and in accordance 
with all dune protection policies. 

No 

Abides by the following plans: 
�Galveston Comprehensive Plan 
� State, County, City dune protection plans 
�Geohazard Study. 

Local and Regional Area Land 
Use 

Conversion of roughly 16 acres of 
existing land use (dune) into 
residential use. 

Yes The Proposed Project is consistent with the 
area's long-range planning ideals.    

SOCIAL AND ECONOMIC RESOURCES 

Environmental Justice No disproportionate adverse effects of 
the Proposed Project.   No 

No Environmental Justice person or 
population would be disproportionately and 
adversely impacted by the Proposed Project.

Community Cohesion The Land Use RSA is essentially 
empty. No 

The Proposed Project would not bisect any 
neighborhood or community not already 
bisected by existing roadways, and would 
not increase or expand the bisection of any 
neighborhood or community 

ROW Requirements, 
Relocations, Displacements 

No ROW Requirements, Relocations, 
Displacements.      No 

The Proposed Project would not cause the 
acquisition of ROW and would not relocate 
or partially or fully displace any home, 
business, or public use area. 
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TABLE 2: SUMMARY OF ENVIRONMENTAL RESOURCES AND ISSUES 

Resource/Issue Summary of Direct Impacts of the 
Proposed Action 

Included
in

Analysis 
Explanation of Impact 

Public Facilities and Services Hard and soft infrastructure. Yes Expansion of both types of infrastructure to 
be expected.  

Visual Resources Expansion of the skyline in the East 
End area. Yes Landward aesthetics would change to an 

urban environment. 

Existing Circulation Patterns All current circulation patterns would 
remain after construction. No 

The Proposed Project would not close any 
existing roadways (temporarily or 
permanently) and would not open any 
outside the limits of the Proposed Project. 

Traffic Will generate additional traffic on 
area roadways Yes Congestion is likely to increase at the east 

end of Galveston Island. 

Noise The project will result in a noise 
impact to sensitive receptors. No 

Noise from construction would be 
temporary and would cease with the 
conclusion of the Proposed Project. 

Recreational Boating No Direct Impacts No 
The Proposed Project does not contain any 
wharf, slip, harbor, mooring or launching 
facility. 

Marine Navigation No Direct Impacts No 

The Proposed Project would not place any 
PWC or pleasure craft in and commercial 
shipping lanes, although some residents and 
visitors of residents may use the ramp 
facilities on Boddeker Road. 

NATURAL RESOURCES 

Prairie Uplands Removal of vegetation. Yes The Proposed Project would include an 
Adaptive Management Plan for wetlands. 

Riparian Habitat No riparian habitat. No The Proposed Project would not cause 
direct impact to any riparian habitat. 

Wildlife Habitat 

Areas that may have formerly been 
used for habitat would be 
permanently or temporarily displaced, 
and migration routes may be 
temporarily or permanent blocked by 
construction and/or construction 
practices. 

No 

Although there would be loss of habitat for 
various birds, insects, rodents, reptiles, 
mammal species, the habitat is not unique to 
the Texas Gulf Coast, and species would 
migrate to undisturbed areas.     

Threatened and Endangered 
Species 

Areas that may have formerly been 
used for habitat would be 
permanently or temporarily displaced, 
and migration routes may be 
temporarily or permanent blocked by 
construction and/or construction 
practices.  

Yes 

Possible impact to Piping Plover and 
Kemp’s Ridley sea turtles may come after 
construction as people interact with dune 
and beach areas. 

Migratory and Resident Birds 
No uniquely sensitive migratory bird 
nesting areas located in the Proposed 
Project area. 

Yes The Proposed Project includes an Avian 
Action Plan for mitigation of any impacts. 

Farmland No farmland is located in the 
Proposed Project area. No The Proposed Project would not cause 

direct impact to any farmland. 
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TABLE 2: SUMMARY OF ENVIRONMENTAL RESOURCES AND ISSUES 

Resource/Issue Summary of Direct Impacts of the 
Proposed Action 

Included
in

Analysis 
Explanation of Impact 

Water Quality Increase of storm water run-off   Yes 
Roadside ditches with stormcepter 
technology and marshes would filter 
pollutants and impurities. 

Hazardous Materials No known hazardous materials are 
located in Proposed Project area No 

Any accidental or inadvertent discovery of 
the presence of hazardous materials would 
cause work in the area to cease immediately 
and the notification to TCEQ for guidance. 

Air Quality 

The Proposed Project is located in 
Galveston which is part of the 
H-GAC severe non-attainment zone 
for ground level ozone. 

No 
Air quality is managed at a regional level 
and this project would contribute significant 
levels of airborne contaminates. 

Estuarine No 

Dune Swale Yes Wetlands 

Sand Flat 

Removal of 0.36 acres of 
jurisdictional dune swale wetlands 

No 

Contribution to the long-term loss of 
existing wetland areas, but mitigated 2:1; 
The Proposed Project would include an 
Adaptive Management Plan for wetlands. 

Floodplains Partial removal of approximately 8 
acres of floodplain Yes Contribution to the long-term increase of 

the severity of impacts from gulf storms. 

Bay Bottom No Direct Impacts No 

The Proposed Project is not in the area of 
any bay bottom, although some residents 
and visitors of residents may launch craft to 
be used in shallow bays. 

Coastal Hazards No Direct Impacts Yes 

The increased development along coastal 
areas will result in various geologic, 
meteorological, and human-induced 
hazards. 

CULTURAL RESOURCES 

Archeology No known resources anticipated to be 
impacted. No 

Historical Resources No known resources anticipated to be 
impacted. No 

The project would not cause the disturbance 
of any known artifact.  In the event that 
artifacts are accidently or inadvertently 
discovered, work at that location would 
cease immediately and a notification to the 
THC would be made for guidance. 

Section 4(f) Properties No resources anticipated to be 
impacted. No 

There are no Section 4(f) lands in the 
Proposed Project area, and the beach is 
protected by the Texas Open Beach Act. 

2.2 Step 2: Define the Resource Study Area (RSA) for Each Resource 

A cumulative effects analysis considers both geographic and temporal study limits.  A Resource Study 
Area (RSA) was defined for each resource and is discussed in the pertinent sections of this document.  
The RSAs are used for characterization of the health condition and trend for each resource and to 
determine the potential cumulative effects on a resource when quantitative information was not available.   
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Spatially, the collection of all RSAs is the area of potential effect (APE) for the project; a boundary was 
drawn for each resource beyond which the proposed Palisade Palms Stage II could not affect change to 
that resource, or, to the point that any effected change because of Palisade Palms Stage II would be 
indistinguishable effects from other projects in the region. 

In addition to spatial boundaries, the various resources were also assigned temporal limits for cumulative 
effects analysis.  The time frame was established as the period from a past environmental reference point, 
in this case the year from 1967, the year of first significant development in the RSA, to 2040, the 
planning year1 for the project.  The early date was determined because the development of beachfront on 
properties at the east end of Galveston Island did not begin until after 1967.  This established a 
development or urbanization baseline for the cumulative effects analysis; however, specific historical 
information was often not available to establish a baseline for each resource.  Unless noted in the 
following Resource Study Area sections, the temporal boundaries are 1967 to 2040 for all resources. 

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

The historical context and health of each resource is described and presented in the resource sections that 
are set forth in this document.  This information is important to establish the baseline condition and trend 
the resource is experiencing to be able to estimate the magnitude of the resource effect.  The historical 
context is first described to provide an explanation of the factors that have caused the current health of the 
resource.  As previously mentioned, health refers to the general overall condition, stability, or vitality of 
the resource and the trend of that condition.   

Where possible, a quantitative assessment of the current health condition and the trend it is experiencing 
was provided; however, for many resources, quantitative data were not available to document the current 
health or trend of the resource.  For these resources, a qualitative discussion of the resource health and 
trend is presented, and the types of actions that have caused or influenced resource health and trends are 
discussed. 

2.4 Step 4: Identify the Direct and Indirect Impacts of the Project 

This step identifies the direct and indirect impacts that could result from the project that may contribute to 
a cumulative effect when added to non-project related effects.  Direct and indirect impacts are defined by 
CEQ regulations (40 CFR 1508.8) as follows: 

“Direct impacts are caused by the action and occur at the same time and place.”  
(40 CFR 1508.8)

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

A summary of the direct impacts is presented for each resource. 

                                                
1 A “planning year” is generally the predicted year when a project will no longer meet its current intended purpose.     
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This section introduces the concept of Build and No-Build Project Scenarios.  As with all major 
development projects, because of the potential for impacts to resources, Palisade Palms Stage II must be 
considered from both perspectives.  Indirect impacts were determined based on local planning documents 
that predict the future development within the APE.  The indirect effects for each resource are 
summarized in the following resource sections. 

2.5 Step 5: Identify Other Reasonably Foreseeable Effects 

An indirect impacts and cumulative effects analysis requires consideration of past, present and reasonably 
foreseeable future actions; it is a part of observing development trends, and is important to provide a 
context for the types of development projects that have caused the current health of the land and other 
resources, and the trends the resources are experiencing.  Looking to the past and present also provides 
insight as to the effect of future development on resource trends.   

According to U.S. Department of Transportation (USDOT) (2005), “Factors that indicate that an action or 
project is reasonably foreseeable for the purposes of cumulative effects analysis” include:   

a. Whether the project has been Federally approved,  
b. Whether there is funding pending before any agency for the project, and  
c. Whether there is evidence of active preparation to make a decision on alternatives to the 

project. [Clairton Sportsmen’s Club v. Pennsylvania Turnpike Commission, 882 F. Supp 455 
(W.D. Pa 1995)].   

It is also important to note that, with regard to private-sector projects, a reasonably foreseeable project 
could be one for which land has been acquired and is awaiting favorable market conditions to develop.  
As well, municipalities often conduct long-term planning studies to determine locations of new or 
upgraded roadways, so that a two-lane roadway may be slated for eventual expansion.   

Guidance (TxDOT 2007 and National Cooperative Highway Research Program [NCHRP] 466) instructs 
that it is unreasonable and impractical to identify and discuss every project that has been built in the RSA.  
Rather, it is advisable to specify that projects occurred and that changes to the resource resulted from 
those projects.  The same guidance urges caution in determining reasonably foreseeable projects based on 
local and state planning initiatives.   

“While a general plan is an excellent starting point to identify reasonable foreseeable local 
development projects, it may be necessary to consult other sources and experts to refine the 
cumulative impact assessment.  Not all projects presented in a general plan or master plan may 
be constructed, and including all of the projects identified in these plans could cause the 
cumulative impact analysis to overestimate the potential cumulative impacts of local 
development.  On the other hand, there may be projects that are not included in the general plan 
(particularly if it has not been updated recently) that, if left out of the analysis, might 
underestimate cumulative impacts.” (TxDOT 2007)   

Finally, the guidance also notes that underestimation would also occur if viable projects in their infancy 
are not included in the analysis.  Contrary to the transparency and extended length of public project 
planning, private development can move comparatively fast, and often is invisible to regulatory agencies 
and the public until relatively close to the date of ground-breaking.   
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Nevertheless, sections discussing reasonably foreseeable effects are included in the analysis. 

As previously stated, 1967 was selected as the baseline year for the cumulative effects analysis.  
However, in many cases, historic quantitative or geographically referenced (mapped) information on the 
various resources (e.g., acres of a given resource, land use, or land cover type) for prior years is not 
available.  In addition, a complete list of specific past actions is not available.  CEQ NEPA regulations 
and guidance on cumulative effects do not require development of a catalog of specific past actions or 
quantification of these actions in a cumulative effects analysis, and CEQ recognizes that this may not be 
practical and information may not be available (40 CFR 1500-1508; and CEQ, 2005).  It is naturally 
accepted that past projects occurred.  Therefore, quantification of individual past actions was not 
performed.   

2.6 Step 6:  Identify and Assess Cumulative Impacts 

Quantitative assessment of the cumulative effects on resource health and trends in the Area of Effect was 
the goal of the cumulative effects analysis.  However, incomplete or unavailable information precluded a 
quantitative assessment of all resources.  In these cases, a qualitative assessment of the cumulative effect 
on each resource within the larger RSA was provided when quantification was not applicable.  The 
cumulative effects analysis considered the direct and indirect impacts of the project, together with the 
effects of past, present, and reasonably foreseeable future projects.  The magnitude of the cumulative 
effect was determined by comparing the effect to the health and trend of the affected resource.    

2.7 Step 7:  Report the Results 

The results of the cumulative effects analysis are reported herein.  Direct and indirect impacts were 
summarized in this section as they are included in the cumulative effects analysis.  The assumptions and 
methods used are described in the appropriate resource sections.   

In some cases, such as waters of the U.S. and floodplains, this may represent an overstatement of effects, 
as inclusion of resource features within a geographically defined development area does not imply that all 
such resources would be adversely affected.  Actual impacts to some of these resources could be reduced, 
as Federal and State regulations and local ordinances regulate development affecting these resources.  In 
other cases, such as historic and archeological resources, regulation of development applies only to 
projects requiring Federal monies or permits, and these regulations mandate consideration not protection 
of the resource.  Other resources, such as farmlands, wildlife habitat, and open space, are not effectively 
regulated for either public or private development.  The cumulative effects to resources presented in this 
section represent the anticipated development forecasted through 2040.   

2.8 Step 8:   Assess the Need for Mitigation 

Opportunities for mitigation of adverse effects are discussed for each resource.  These are not meant to be 
mitigation measures that the developer or the USACE would, or has the authority to, implement.  Rather, 
they are intended to disclose steps or actions that could be undertaken by local, state and federal agencies 
and organizations to minimize the potential cumulative effect on each resource health and trend. 
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3.0 APPLICATION OF 8-STEP PROCESS 

3.1 Land Use 

This section presents the cumulative effects analysis of the Land Use Resource.  The discussion addresses 
compliance with local plans and policies and land use conversion effects.  The discussion does not 
include the language of “Local Land Plans and Policies,” as they are regulatory in nature, part of local 
governance, and this project essentially remains within the scope of the City’s intention to use the Land 
Use Resource for housing stock development; Palisade Palms Stage II does not change the policy 
direction of the resource.   

3.1.1 Resource Study Area (RSA) 

Unless otherwise defined, the geographic Resource Study Area for all resources in this cumulative 
impacts analysis is generally defined as those portions of Galveston County within the “East Beach of 
Galveston Island,” inclusive of the Galveston Channel, East Lagoon, the Gulf Intracoastal Waterway, and 
the Gulf of Mexico (Exhibit A-3 Land Use Resource RSA).  All land west of State Highway (SH) 168 
is fully urbanized and, like the West End of Galveston, demarked by the construction of the Galveston 
Seawall.  Therefore, the “East Beach” is further defined as that portion of Galveston Island east of SH 
168.  The geographical RSA is contained within the political jurisdiction of the City of Galveston. 

Temporal boundaries of 1967 to 2035 were specified.  The earlier date was determined as the time when 
development within the RSA began.  The end date is coincidental with the end date of the Houston-
Galveston Area Council’s current regional plan.   

3.1.2 Summary of Historical Context and Current Health  

This section presents a summary of the health and development trend of Land Use in the RSA.   

Historic Context  

Aerial photographs were used to determine the historical context of the east end of Galveston Island.  
Aerial images from 1930, 1956, 1967, 1978, 1985, 1997 (Exhibit A-4: Historic Aerial Photographs), 
and 2006 were consulted to determine the rate of change, if any.  Galveston Island has been settled since 
1838, although real growth did not occur until several decades later.  By 1967, the east end of Galveston 
Island had reached roughly the extent of development it currently has.   

The earliest available images (1930) show Seawall Boulevard extending through the RSA to the mouth of 
Galveston Bay as a raised dyke for flood control; two roads extended to the north end of the island to the 
Bolivar Island Ferry, one from Seawall Boulevard and Avenue A (Harborside Drive) from downtown 
Galveston.  At that time a slough passed through the RSA.  By 1956, the road from Seawall Boulevard 
was rerouted to meet Avenue A from downtown and had been designated SH 87; from 1956 onward,  
SH 87 was the effective limit of development eastward on the island.  Also by 1956, some preparation 
work had begun at the north end of the RSA for the US Coast Guard (USGS) and USACE bases; it is 
unclear from aerials images if the work was specifically for the bases or if was in conjunction with other 
work at the time.  Regardless, by 1969 it is very clear that the bases exist in their present locations.  The 
slough had been dredged and structural containment of the marshy area had begun. 
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By 1967, containment efforts of the marshy area had completed and initial efforts at developing the east 
end of Galveston Island had begun.  At that time, East Beach Drive had been built along the shoreline 
giving formalized access to the beach.  As well, Stewart Beach Park was starting to acquire amenities 
such as parking and visitor services.  Between 1967 and 1985 almost no development occurred.  
However, by 1985 additional roads had been built in the RSA, including Apffel Park Drive.  At the north 
end of the RSA the USCG and USACE had constructed their facilities. 

Current Health 

The coastal character of the RSA remains, and, with the exception of some minor development work and 
the Palisade Palms Stage I project, the environmental conditions have not changed since the late 1960s.  
Because much of the RSA is in undevelopable land, at a first glance there is very little to suggest the area 
has changed even since the 1930s.  Current developments already in place are the Islander 
Condominiums, Palisade Palms Stage I, the Galvestonian Condominiums, and Beachtown Village.  The 
recent landfall of Hurricane Ike has produced an additional benefit to the City and the local real estate 
market.  The City of Galveston Planning Department reports that there is a constant show of interest and 
consumption of building permits either to rebuild or build new on vacated properties. 

3.1.3 Summary of Direct Impacts 

Planners with the Palisade Palms Stage II project indicate that approximately 16.7 acres of existing land 
use (entirely undeveloped) would be converted to residential use because of the project. 

3.1.4 Summary of Indirect Impacts 

Construction of the Palisade Palms Stage II project may indirectly impact land use, resulting in long-term 
development trends.  As a description of indirect impact, Palisade Palms Stage I is itself a secondary 
impact, brought on by the success of the Islander Condominiums.  An upper income project like Palisade 
Palms could have the effect of driving up interest for this type of development in the RSA.  Therefore, 
Palisade Palms Stage II may increase land values and may enhance land development opportunities, 
bringing jobs and other economic benefits to the community.  (Section 3.2 Public Facilities/Services 
explains some of the potential economic benefits).  In total, if the developable RSA land was capitalized it 
could be as much as approximately 774.5 acres. 

3.1.5 Other Reasonably Foreseeable Effects 

Development to date is approximately 54 acres.  In addition to this land already being developed, there 
are another approximately 516 acres in the East End area that could support land use development.   

In its Comprehensive Plan update of 2003, the City of Galveston has identified several goals for 
improving the quality of life for Galvestonians.   

In order to prosper economically, the City must maintain and improve quality of life in its 
existing neighborhoods and expand the supply of middle-income family housing. With limited 
suitable land resources, this may be only possible through redevelopment and infill. Outside the 
urbanized area, at the West End and the East End Flats, new housing development should occur 
in unique planned developments which retain open space and scenic natural resources, while 
accommodating a diversity of housing needs. (Galveston Comprehensive Plan, 2003. p.23) 
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The City of Galveston used several justifications when it identified the East End area as strong potential 
for growth.  These included: “It presently accommodates little economic use, is reasonably well-located 
with respect to the jobs, services, and facilities within the urbanized area, and is highly desirable by 
developers and home buyers alike” (25).  Therefore the City of Galveston views this area as a long-term 
solution to housing for its growing employment base.  The Plan recommends that “affordable middle-
income planned developments are highly desirable … perhaps some in association with a reconfigured 
municipal golf course.  The City should take the initiative in demonstrating the feasibility of such 
development, and as necessary provide incentives and catalysts for development through actions such as 
investments in infrastructure, golf course reconfiguration, and direct developer solicitation  
and selection” (25-26).  The Plan also notes that at the east end of the island, the construction of housing 
should be in a master-planned environment that makes use of open space and includes a range of housing 
diversities.  

To help achieve the goal of a user-friendly beach, in 2007 the City constructed the R.A. Apffel East 
Beach Park.  The park is approximately 298 acres and features various amenities that encourage use.  
These amenities include pavilions, snack vendors, volleyball courts, showers, a games room, and various 
venues for concerts, etc.   

3.1.6 Results of Cumulative Effects Analysis 

Housing

While the City of Galveston has strong expectations for the East End area to provide middle-income 
housing, the City will need to implement special and uniquely particular requirements for this area, if it is 
to succeed in this ambition.  Early sales trends at Palisade Palms Stage I show that, while approximately 
20 percent of new homeowners are resident population, the majority of primary homeowners are retirees 
who do not support taxable dependents.  Further, the current type of development is priced well outside 
the reach of middle-income earners, targets affluent individuals in search of a second-home, and may 
limit the probability that these owners would contribute substantially to the local economy; the Stage II 
project will only add to this type of housing. 

Conclusion

Construction of Palisade Palms Stage II would contribute to a cumulative increase over time in the 
amount of land converted from its current land use.  This land resource effect would consist primarily of a 
shift from largely undeveloped to residential, commercial, recreational, and public infrastructure land 
uses.  In total, the RSA in the East End area could support approximately 516 acres of development.  The 
maximum amount of land that development could cumulatively affect would be approximately 10 percent 
of the RSA.  While other resources are affected, as discussed in the following sections, the predicted 
conversion of undeveloped land does not measurably affect the conversion trend within the Area of 
Effect.  Considering the entire RSA, the overall cumulative effect would be less than what is forecasted in 
the Area of Effect. 

3.1.7 Mitigation Opportunities  

Land use conversion from a lower density use to a higher density use is generally not considered a 
substantial adverse effect on the land resource; rather, it is simply a change in land use.  As well, it is 
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outside the realm of responsibility for the developer of the Palisade Palms project to provide mitigation 
for other development projects.  Still, the conversion of land resource could cause an adverse effect on 
other resources in the natural and human environments.  Mitigation opportunities for potential adverse 
impacts to other resources are presented in the appropriate resource sections below.   

Housing

With regards to the City of Galveston being able to preserve this area for middle-income households, “the 
City of Galveston should take the initiative in demonstrating the feasibility of such development, and as 
necessary provide incentives and catalysts for development through actions such as investments in 
infrastructure, golf course reconfiguration, and direct developer solicitation and selection” (Galveston 
Comprehensive Plan, 2003).  The City of Galveston could encourage the development of the southern 
one-third of this area for middle-income housing specifically targeted to meeting the housing needs of 
those employed in the urban core of the island by maintaining contact with major property owners, 
monitoring development proposals, and being prepared to offer assistance in regulatory adjustments, as 
well as potential direct investments that may act as development catalysts. 

3.2 Public Facilities/Services 

This section presents the cumulative effects analysis of the Public Services Resource.  The discussion 
addresses the additional burden of providing two types of infrastructure to the RSA. 

� Hard Infrastructure is comprised of municipal services such as water, energy, sewer, 
communications, and electricity. 

� Soft Infrastructure is comprised of human services such as emergency medical, policing, and fire 
services.   

The projected volume of school-aged children from the Proposed Project is not anticipated to require 
additional school facilities, though bussing may become necessary. 

3.2.1 Resource Study Area (RSA) 

The RSA for the Public Services Resource is the same as for the Land Use Resource.  This RSA was 
determined because the various infrastructures would need to eventually serve the entire area east of  
SH 87.  The temporal RSA is also the same as the RSA for the Land Use Resource. 

3.2.2 Summary of Historical Context and Current Health  

This section presents a summary of the health and development trend of Public Services in the RSA.   

Historic Context  

Due to the sparse permanent population of the RSA, the provision of services historically has been minor.  
However, with the construction of the Islander condominium project, most hard infrastructure services 
(i.e. water, sewer, power) have been brought to the RSA.  These have also been upgraded with the 
construction of Palisade Palms Stage I.  Additionally, soft infrastructure (i.e. police, fire, hospital) 
traditionally have been provided to this area by the City of Galveston.  

Current Health 

Provision of public services remains ably capable of handling the current population of the RSA.   
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On September 13, 2008, Hurricane Ike made landfall at Galveston Island.  This storm caused extensive 
damage to the island community.  Much of the damage was inflicted on public infrastructure, both hard 
and soft.  The City is still in a period of rebuilding its infrastructures and prolonged incapacities will make 
adding new service areas difficult and potentially costly. 

3.2.3 Summary of Direct Impacts 

Construction of the Proposed Project would have little direct impacts to the City’s capital costs budget but 
would directly impact the RSA through the installation of permanent infrastructure.  Further, the 
additional hard infrastructure would cause additional budgeting costs to the City of Galveston Public 
Works Department.  The addition of residents to the RSA would also require additional budgeting costs to 
the City of Galveston for other services. 

3.2.4 Summary of Indirect Impacts 

Similar to direct impacts, the Proposed Project would have little indirect impacts to the City’s capital 
costs budget but would indirectly impact the RSA.  Additional budgeting costs could deplete resources 
from other civic programs or projects.  However, such costs would be minimal and are already known and 
accounted for in annual municipal budgets.  With regard to budgeting for public works, much of the work 
and cost needed to provide hard infrastructure may be absorbed by the developers of Palisade Palms and 
subsequent projects.  One of the most important indirect impacts will pertain to prioritization of resources 
between new development and hurricane recovery.  The developer of Palisade Palms has made 
arrangements to contribute strongly to infrastructure development; however, making sure that 
infrastructure is adequate at the tie-in to existing systems may require additional expenses for the City.    

3.2.5 Other Reasonably Foreseeable Effects 

Total development in the RSA to date is approximately 54.16 acres.  In addition to this land already 
developed or in the process of being developed, there are another approximately 516 acres in the East End 
area ready for development.  These projects will place additional burdens on the Public Services 
Resource.   

3.2.6 Results of Cumulative Effects Analysis 

Construction of Palisade Palms Stage II would contribute to a cumulative increase over time in the 
amount of public services the City of Galveston would need to provide.  Because previous development 
projects have already established much of the infrastructure, the greatest negative cumulative effects 
would be the possible hiring of personnel and purchasing of equipment to deal with soft infrastructure 
needs and inspection and maintenance of hard infrastructure.  Eventually, this hard infrastructure would 
need replacement and/or upgrades.  Again, this would cause financial burden, but relevant departments 
would already have plans in place to make sure public services are not neglected.  

In addition, through tax increment financing, and in an effort to offset the liability of providing hard 
infrastructure to the East End area, the developer has offered to provide the City a public park and other 
facilities that would have a combined value of $10 million.  In 2001, Palisade Palms was granted 



Cumulative Effects Analysis  Palisade Palms Phases III and IV 

BOA 5624 17  February 2009 

TIRZ#11 (Tax Increment Reinvestment Zone2) status for thirty years on a 40-acre tract of undeveloped 
land, allowing the developer to proceed with infrastructure upgrades (including all utilities), extensive 
landscaping, a plaza, streets, sidewalks with brick pavers, streetscape, street lighting, traffic and 
signalization improvements, signage and public beach access accommodations around the property.  In 
return for reimbursing the developer four million dollars for public capital improvements, the City of 
Galveston will have its tax base increased by $167 million by the project.  This tax base is roughly a 
5,000 percent increase from the original $700,000 land value and approximately 2.5 times the tax base 
that was anticipated at the start of project planning; performance anticipations for the second part of Stage 
I and all of Stage II are similar to how the first part of Stage I has preformed.  In total, the developer 
anticipates conservatively that the final 32-acre area of build-out would net the City a tax base of 
approximately one billion dollars annually.  This expansion of the tax base would more than pay for any 
of the City’s additional incremental burden of services, and this would also apply to any costs that would 
not be absorbed by the developer.  It is anticipated that the incremental impact of the Proposed Project to 
public services would very little as compared to the tax base expansion provided by the Proposed Project.       

Considering the entire RSA, the overall cumulative effect would be regarded as what it requires to operate 
the city. 

3.2.7 Mitigation Opportunities  

The provision of additional public services is generally not considered a substantial adverse effect on the 
land resource; rather, it is simply a cost among many others of a growing community.  As well, it is 
outside the realm of responsibility for the developer of the Palisade Palms project to provide mitigation 
for what other development projects may generate as public service needs.   

3.3 Visual Resources 

This section deals with changes to aesthetics that the Proposed Project would have to Galveston. 

3.3.1 Resource Study Area (RSA) 

The Visual Resources RSA is expanded spatially to include Galveston west as far as Rosenberg 
Avenue/25th Street; the temporal boundary extends from 1956 to 2040. 

3.3.2 Summary of Historical Context and Current Health 

Historic Context  

Historically, from its construction in the early 1900s, the Hotel Galvez dominated the skyline of 
Galveston Island.  However, by 1956 the skyline had changed considerably.  The images in Exhibit A-5 
show Galveston Island prior to 1956.  By 1956, the low-rise structures were being replaced by taller 
structures.  Finally, by 1985, many of the present-day beach-front high-rise hotels and taller downtown 
offices were visible.  Still, the project area in the Land Use RSA remained essentially undeveloped, with 
the notable exception of the Islander Condominiums.   

                                                
2 Tax Increment Reinvestment Zones (TIRZs) are special districts created by City Council to attract new investment to an area. 
TIRZs help finance the cost of redeveloping or encouraging infill development in an area that would otherwise not attract 
sufficient market development in a timely manner. Taxes attributable to new improvements (tax increment) are set-aside in a 
fund to finance public improvements in the zone. 
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Current Health 

In recent years, the skyline of the Land Use RSA has entered a period of accelerated change.  By 1997 
both the Galvestonian and Islander condominiums had been constructed.  In 2005 the first phase of 
Palisade Palms and Beachtown began construction.  Today, Palisade Palms Phase I of the project is 
nearing completion (the images in Exhibit A-6 shows the project area from Various Vantages around 
Galveston Island).  Like most cities built along waterfronts, Galveston has a very urban look and feel.  
Commerce has entirely taken over Seawall Boulevard.  Images in Exhibit A-6 show three views of the 
Palisade Palms development that indicates how well the complex blends into the downtown aesthetic. 

3.3.3 Summary of Direct Impacts 

The direct impact of constructing the project is the additional change of the Galveston Island skyline.  The 
four 30-story, approximately 400-foot-tall towers would become major focal points, and would diminish 
the stances of both the Islander and Galvestonian Condominiums.   

3.3.4 Summary of Indirect Impacts 

The indirect impacts of constructing the project are that this previously little-disturbed area would move 
closer to being like that of other indistinguishable American city skylines.  It would also blend the RSA 
so that high-rise towers in the center of the island would be balanced by newly created structures.  Its 
dominance of the beachfront skyline would also carry back toward the mainland, and this would change 
much of the island’s appearance.  These indirect impacts would also pertain to the water tower.  

3.3.5 Other Reasonably Foreseeable Actions 

As with the Land Use RSA, beyond knowing that surrounding land is designated residential and that 
much of it has been consolidated by various developers, determining what types of effects future 
development might have on the visual resources of the East End is difficult.  At this time, no projects are 
known to have developed to the point that they meet the criteria of a “reasonably foreseeable action,” 
though some, such as Beachtown have various phases that are likely to develop within the reasonably 
foreseeable future. 

3.3.6 Results of Cumulative Effects Analysis 

Construction of the Palisade Palms Stage II project would contribute to the overall transformation of the 
East End from a rural atmosphere to an urban environment.  Still, much of the land within the whole of 
the RSA is aging to the point that assembly and redevelopment of land is becoming reasonably cost 
effective.   

Therefore, the predicted conversion of undeveloped land would amount to the continuation of an urban 
skyline aesthetic throughout the RSA.   

3.3.7 Mitigation Opportunities  

Land use conversion from a lower density use to a higher density use is generally not considered a 
substantial adverse effect on the land resource; rather, it is simply a change in land use.  As well, it is 
outside the realm of responsibility for the developer of the Palisade Palms project to provide mitigation 
for other development projects.  However, since 2007, the City has enforced certain requirements that 
protect sight lines and view sheds, and limit heights and massing of structures on properties.  These 
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requirements should be reviewed and adjusted periodically to determine applicability to the RSA and to 
maintain relevance.   

3.4 Traffic

This section presents the cumulative effects analysis of the Traffic Concern.  The discussion addresses the 
effects that development of the east beach area would have on traffic conditions in the RSA.   

3.4.1 Resource Study Area (RSA) 

In addition to the East Beach area, the Traffic Issue geographic RSA includes the following roadways 
(see Exhibit A-7: Traffic Concern RSA).   

� Harborside Drive/Avenue A – to 51st Street/Pelican Island Causeway. 
� Seawall Boulevard – from the intersection of SH 87 to 61st Street/SH 342; 
� Broadway/Avenue J/ Interstate Highway 45 (IH-45)/SH 87– west to intersection of 61st 

Street/SH 342; and, 
� Ferry Road/SH 87 – north to Bolivar Ferry landing;  
� The RSA also includes the East Beach Development Area. 

This area was determined by recognizing that traffic accessing the east beach area would use these major 
routes.  The RSA also recognizes that these major roads already carry substantial Galveston Island 
internal traffic circulation and that the pass-through traffic to the Bolivar Ferry severely taxes the existing 
capacity.  The temporal RSA is the same as for the Land Use resource.  According to the USCB, an 
urbanized area is defined as, “An area consisting of a central place(s) and adjacent territory with a general 
population density of at least 1,000 people per square mile of land area that together have a minimum 
residential population of at least 50,000 people.”  Therefore, by USCB criteria the East Beach area does 
not appear to be urbanized, nevertheless it is.  

3.4.2 Summary of Historical Context and Current Health  

Historic Context  

Aerial photographs were used to determine the historical context of the east end of Galveston Island.  
Aerial images from 1956, 1967, 1978, 1985, 1997 (Exhibit A-4: Historic Aerial Photographs), 2006, 
and 2008 were consulted to determine the rate of change, if any.  As noted in the Land Use Resource 
section, Galveston Island has been settled since 1838, although real growth did not occur until several 
decades later.  By 1956 the main area of the island was developed, and by 1967, the east end of Galveston 
Island had reached roughly the extent of development it currently has.   

Current Health  

Although there are approximately 516 acres in the East Beach area that could be developed, by the 
standard set by the USCB, the RSA is fully developed and is characterized as a urban area.   

� Harborside Drive/Avenue A – Ferry Road/SH 87 to 51st Street/Pelican Island Causeway. 

Avenue A is the division line between Galveston’s industrial port and cruise ship terminal and the 
city’s historic Victorian-era downtown.  Additionally, Avenue A is the spine along which the 
University of Texas Medical Branch (UTMB) at Galveston is built, and the main access for Texas 
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A&M University (A&M), Galveston Campus and Moody College of Maritime Science and 
Maritime Resources (MCMS) on Pelican Island.  Avenue A is also the principal access for the 
Bolivar Peninsula Ferry and the Galveston Yacht Club and Marina (GYC).  Finally, Avenue A is 
the most direct and convenient route for accessing the USCG base and the USACE Galveston 
District Command. 

Consequently, Avenue A serves a variety of groups of users: tourists headed for the cruise ship 
terminal; tourists headed for a day in the historic downtown; commercial traffic headed for the 
Galveston industrial port; students and researchers at UTMB, A&M, and MCMS; Bolivar 
Peninsula Ferry commuters; members and employees of the GYC; and workers and visitors at the 
USCG and USACE centers.   

The physical conditions of Avenue A are generally in good order.  It is a four-lane undivided 
thoroughfare until it passes through UTMB, where it becomes a four-lane divided roadway with 
landscaped raised medians.  In urban areas the cross-section is curb-and-gutter with overhead 
lighting, crosswalks, etc. as far west as 22nd Street.  From 22nd Street the roadway remains an 
urban cross-section to 51st Street/Pelican Island Causeway.  Overhead street lighting is 
throughout. 

As previously stated, Avenue A passes Galveston’s historic Downtown.  In this area, structures 
come directly to the edge of ROW, at times making it difficult for through traffic to see cars 
waiting at, or approaching, intersections.  To prevent collisions, traffic signals are at most 
intersections.  Additionally, security personnel are hired on a regular basis to assist motorists 
entering or leaving the flow of traffic at driveways and at the cruise ship terminal parking area. 

The result of the aforementioned factors is that traffic is very busy along this roadway, 
particularly at peek times of the day.     

� Seawall Boulevard – from the intersection of SH 87/Ferry Road to 61st Street/SH 342. 

Seawall Boulevard is a four-lane divided roadway with a continuous left-turn in an urban cross-
section.  Storm sewers, overhead lighting, etc. are throughout.  Sidewalks are consistent and 
complete on both sides of the road.  Road surfaces are generally in good condition. 

From SH 87 to approximately 13th Street, Seawall Boulevard is typically lined on the north side 
by residential land use, though there are some hotels/motels, commercial and public use facilities 
in this stretch.  From 13th Street, Seawall Boulevard is lined on the north side by a collection of 
hotels, motels, restaurants, tourist shops, commercial retail, and other facilities that cater to a 
mostly leisure and vacation clientele.  The Gulf of Mexico is on the south side of the roadway 
and, until Hurricane Ike, was dotted by various hotels, restaurants, and historic structures (many 
of those structures gave way or were substantially damage in the storm). 

There are several major land uses that contribute heavily to traffic volumes on Seawall 
Boulevard.  The Hotel Galvez, renowned since the early 1900s as the "Queen of the Gulf," is a 
226-room, five-star hotel that serves as a hotel and convention space.  The Galveston Island 
Convention Center is a two-story, 140,000-square-foot, multi-function property.  The San Luis 
Resort, Spa & Conference Center is a 250-room with a 40,000 square-foot conference center.  
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The Hawthorn Suites at The Victorian Resort & Conference Center provides 230 guest rooms.  
The Hilton Galveston Island is a 240-room facility with over 10,000 square-feet of meeting space.  
Finally, the Holiday Inn Resort has 180 rooms. 

In addition to these drawing destinations, Seawall Boulevard has several adjacent amenities.  
They include Menard Park 27th Street and an unnamed open field at 11th Street.  However, the 
most prominent feature of Seawall Boulevard is the Galveston Island beach.  During tourist 
season, and on a good-weather weekend day, this facility is heavily congested, and often people 
are turned away for lack of space. 

Consequently, although some use the thoroughfare for business and non-leisure activities, most 
users of Seawall Boulevard are tourists and visitors to the city.  During peek periods of the day in 
the summer, traffic on Seawall Boulevard is extremely congested. 

� Broadway/Avenue J/ IH 45/SH 87 – Ferry Road/SH 87 to intersection of 61st Street/SH 342. 

Broadway is a four-lane divided roadway with raised landscaped medians in an urban cross-
section.  Storm sewers, overhead lighting, etc. are throughout.  Sidewalks are common on both 
sides of the road, but not consistent or complete.  Road surfaces are generally in good condition. 

This section of Broadway passes through an area of diverse land use.  At 6th Street, the general 
start of the corridor, Broadway is a commercial node, with fast food restaurants on the east side 
and gas stations on the west side of 6th Street.  Between 7th Street and 20th Street, Broadway 
passes through a mainly residential area with some commercial structures (i.e. gas stations, etc.) 
and some residential structures that have experienced adaptive reuse into professional offices.  A 
transition zone occurs between 17th Street and 20th Street, where commercial, institutional, and 
light industrial land uses blend with existing residential uses.  At 21st Street, Broadway becomes 
dominated by commercial uses.  At this point most residential structures have experienced 
adaptive reuse.  The final land use change begins at approximately 40th Street, where Broadway 
enters a light industrial area.  Specific uses include welding shops, mechanics, and auto parts 
resellers.  There are also a substantial amount of gas stations and convenience stores.   

Broadway also has some atypical specific uses.  These include several historic homes that have 
been modified into museums: Michael B. Menard Home (1838), Ashton Villa (1859), Bishop’s 
Palace (1842), and Moody Mansion (1895).  Also, the City Cemetery is located on Broadway 
between 40th and 43rd Streets.  At the intersection of Broadway and 25th Street/Rosenberg 
Avenue is the 72-foot monument that was built in 1900 and honors those who fought and died in 
the Battle of San Jacinto to win freedom for the Republic of Texas from Mexico.  

Since Broadway is the main spine that links the city together and has such a diverse range of 
adjacent land uses, the user groups fit into almost all classes.  Trucks, commuters, tourists, local 
residents, shoppers, etc. all have benefit from Broadway.  However, because Broadway does not 
have a singular dominant adjacent land use, and most areas of interest are along the perimeter 
roads of the island, the congestion that is noted on those roadways does not occur on Broadway.  
This is not to say that peek travel times do not have traffic delays, but the demand for access of 
most land uses can be serviced by other roadways, so the build-up is not as heavy.  
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� Ferry Road/SH 87 – north to Bolivar Ferry landing. 

SH 87 is a four-lane divided roadway with raised landscaped medians in an urban cross-section.  
Storm sewers, overhead lighting, etc. are throughout.  Sidewalks are common on both sides of the 
road, but not consistent or complete.  Road surfaces are generally in good condition. 

This section of SH 87 passes through a mainly residential area.  Although single-family homes 
are present through the corridor, by far the most common type of housing unit is rental apartment 
of low to medium densities.  Single family homes generally appear on the west side of SH 87 and 
are limited to the area from Avenue A to the Bolivar Peninsula Ferry landing.  Amenities to the 
corridor include the Stewart Beach Park at Seawall Boulevard, the Joe Milligan and Leroy 
Naschke Fields at 4th Street and Avenue A, and the Lindale Park at Marine Drive and Barracuda 
Avenue.  An unnamed open field is located at the northeast corner of SH 87 and Seawall 
Boulevard. 

Consequently, the majority of people this road services fit into these user groups: residents of the 
area, people making use of public parks and other municipal services, and Bolivar Peninsula 
Ferry commuters.  Lesser amounts of people use this road for destinations listed for Avenue A.  
Because SH 87 is the access route for the Bolivar Peninsula Ferry, during peek times, and 
because of frequent traffic signals and residential traffic, volume delays and congestion reduce 
the roadway to very congested at peak times of the day. 

� East Beach Development Area. 

At this time, the only projects in the East Beach Development Area are Palisade Palms Phase I, 
Beachtown Galveston, The Galvestonian, and The Islander.  Both The Galvestonian and The 
Islander are at capacity, while Palisade Palms and Beachtown Galveston are still in construction 
(Palisade Palms has almost completed construction).  Although peek periods produce some traffic 
congestion at the intersection of East Beach Drive and Seawall Boulevard, conditions have not 
deteriorated to the point where a solution to the intersection is needed. 

Another major development that has occurred in the RSA in the last five years is the Emerald by the Sea 
(2007), a 15-story tower with 65,000 square foot retail plaza.  These facilities are directly across from the 
East Beach area approximately at the intersection of Seawall Boulevard and Ferry Road/SH 87. 

3.4.3 Summary of Direct Impacts 

An increase in the amount of population on the east end of the island would mean increased traffic load 
throughout the RSA.  The project (including Stage I) could introduce as many as approximately 415 a.m. 
and 491 p.m. vehicle trips to Galveston Island.   

3.4.4 Summary of Indirect Impacts 

Indirect impacts specifically caused by development at east beach are very difficult to quantify.  This is 
because the RSA is comprised of major transportation corridors that would experience natural 
fluctuations in travel demand.  Additionally, the RSA serves as a commuter conduit for people on Bolivar 
Peninsula.  Therefore, the indirect impacts to the RSA would involve development on the peninsula as 
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well.  Nevertheless, with a total of 944 units (Stage I) there is likely to be an increase of visitors to the 
island, which would also increase traffic loads on roadways within the RSA. 

3.4.5 Other Reasonably Foreseeable Effects 

At this time there are several additional projects that will contribute to traffic loads in the RSA.  This 
includes:   

� Beachtown Galveston – 700 units 
� East Beach Resort and Spa 
� Palisade Palms (future phases) 

Hurricane Evacuation  

By definition, any roadway that offers an uncongested way out of harm’s path is an evacuation route.  
Hurricane Evacuation is a critical consideration for the safety, security, and well-being of those who live 
in the Houston-Galveston Metropolitan Region.  Two recent hurricanes (Rita, 2005 and Ike, 2008) 
demonstrated the difference between having a hurricane evacuation plan and having an implementable 
strategy.   

The entire Galveston Island is in Evacuation Zone A.  Once off the island, individuals can take on of three 
routes north: SH 6 (northwest through Galveston, Brazoria, and Fort Bend counties; IH-45 (through 
Galveston and Harris counties); or northeast (through Galveston, Harris, Chambers, and Liberty counties).  
Early evacuees can also escape along SH 124 (through Galveston, Chambers, Jefferson, and Liberty 
counties – due to storm surge and heavy seas, this route would be cut off to Galveston Island residents 
between 24 and 48 hours ahead of landfall).  Both the City of Galveston and Galveston County have 
designate Huntsville, Texas as the first shelter community north of the evacuation zones in the Houston-
Galveston Metropolitan Region.  Vacation and second-home residents are generally the first to be net 
when evacuation orders are given.  Therefore, any improvements to the RSA facilities would greatly 
assist safe evacuation of Galveston Island.  

3.4.6 Results of Cumulative Effects Analysis 

The long-term trend for development on Galveston Island is toward higher densities.  Land values will 
continue to push that trend, and, given the continuation of this trend, it is very possible that development 
of East Beach would have a substantial cumulative effect on traffic.  It is also very likely that 
development of Bolivar Peninsula will contribute as commuter traffic increases.  Development usually 
has multiplier effects on traffic and trip production, and the most likely scenario is that congestion would 
be worst on weekends, holidays, and during summer months when vacation and second-home owners 
resort to coastal areas. 

According to Trip Generation Manual published in 2003 by the Institute of Transportation Engineers the 
construction of the Proposed Project plus the Beachtown project could contribute as much as 
approximately 1,139 a.m. and 1,346 p.m. trips per day to the RSA (such an additional load may require 
specific traffic control plans in the future).  As this traffic moves through the RSA it is likely to meet 
numerous types and severities of obstacles.  Each time an obstacle is encountered, the flow of traffic is 
reduced.  Therefore, the further this traffic must move along a corridor, the more degraded the condition 
of service that the entire corridor will experience. 
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3.4.7 Mitigation Opportunities  

Mitigation for congestion is one of the highest priorities of State Departments of Transportation.  It ranks 
so highly because it is the implementation agent for build-up of Mobile Source Air Toxins (MSATs), 
Volatile Organic Compounds (VOCs), Carbon Monoxide (CO), Ozone (O3), and Nitrogen Oxides (NOX).  
Idling at red lights or moving at slow speeds increases the build-up of VOCs, CO, O3, NOX and creates 
concentrations of these pollutants that become difficult to clear away.  Consequently, there is a great deal 
of research and development at all levels into the mitigation of pollutants. 

The Environmental Protection Agency (EPA) is the lead federal agency in developing regulations for 
fuels and fuel additives.  The project that air quality will improve as fuel and automotive technology 
increases.  In addition to the EPA and other federal agencies, state agencies are working to develop 
policies for improving air quality.  These agencies work with local and regional agencies on 
implementation strategies.  One of the most effective mitigation strategies is Transportation Demand 
Management/Traffic Supply Management (TDM/TSM). 

In TDM, policies are implemented to reduce the numbers of trips made.  These policies include high 
occupancy vehicle (HOV) lanes, carpool and vanpool programs, increased fast/express bus routes and 
other methods to encourage people to perform less single occupancy vehicle trips.  Some states have even 
developed requirements for companies to provide ride share programs and schedule workers so they can 
commute.  In some cases, part of the building permit approvals process includes developing a trip 
reduction plan for any tenant over a certain number of employees. 

Conversely, TSM policies are the hardware that makes the trips that are taken more efficient.  These are 
often grouped under the main heading of Intelligent Transportation Systems (ITS).  Technologies for ITS 
include monitored freeways, changeable freeway signs, electronic toll collection, HOV signal 
prioritization, Emergency Medical Services (EMS) tracking, and dynamic signal optimization.  
Dashboard navigation systems are also a form of ITS, and some municipalities are cooperating with 
navigational system suppliers to integrate their dynamic data so that people can avoid traffic delays at 
road construction and accident clearance work. 

Regardless of these mitigation advancements, it is outside the realm of the developer’s responsibility to 
provide TDM/TSM mitigation.  Nevertheless, if they have not already, the City and County of Galveston 
could begin considering these mitigation tools to keep their roadways performing properly.    

3.5 Prairie Uplands 

This section presents the cumulative effects analysis of the Prairie Uplands Resource.  Coastal prairie is 
found in the RSA and comprises approximately 150 acres. The discussion addresses the effects that 
development of the east beach area would have on coastal prairie in the RSA.   

3.5.1 Resource Study Area (RSA) 

The RSA for the Prairie Uplands Resource is the East Beach area. 
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3.5.2  Summary of Historical Context and Current Health  

Historic Context  

As recently as 1969, the RSA, and entire East Beach area, was covered by vegetation.  However, in 
earlier images it is clear that woodier vegetation was present in the area.  This indicates that the 
construction of the beachfront road may have begun upsetting the ecosystem of the RSA.  By 1979 it is 
clear that the East Beach area was being artificially maintained through routine land management.  By 
1985 there was no indication in the RSA of the previous vegetation. 

Current Health   

As stated in the introduction to this resource native prairie, native grazing lands and brush lands do occur 
in the RSA.  Coastal prairie within the RSA are typically composed of marshhay cordgrass (Spartina 
patens), western ragweed, (Ambrosia psilostachya), and bitter panicum (Panicum amarum). 

3.5.3 Summary of Direct Impacts 

The construction of the Proposed Project would cause the loss of a marginal amount of native prairie, 
native grazing lands and brush lands.  Loss of relict dunes would amount to approximately 1.129 acres.  
However, approximately 1.778 acres of dune would be constructed and approximately 3.703 acres would 
be preserved, meaning that the survival rate of dune landscape would be approximately 4.9:1. 

3.5.4 Summary of Indirect Impacts 

The indirect impact of the Proposed Project is the continued loss of native vegetation and dunes.  
Although it is a relatively small area of loss, and although the loss would be mitigated, it is, nevertheless, 
the continuation of loss of natural spaces.  

3.5.5 Other Reasonably Foreseeable Effects 

Development to date is approximately 54 acres.  In addition to this land already being developed, there 
are another approximately 516 acres in the East End area ready for development.  These projects will 
place additional burdens on prairie uplands in the area.  Because it is not known what type of other 
development is coming to the East End area it is difficult to speculate on the specific nature of other 
reasonably foreseeable effects, but it is likely that more medium to high density residential development 
is planned.  How much impact they would have on prairie uplands would be determined by the precise 
specifications of their mitigation plans. 

3.5.6 Results of Cumulative Effects Analysis 

The analysis indicates that there would be loss of prairie uplands, but of a marginal amount that has little 
or no value for any kind of agricultural production.  The area is planned for development, so the Farmland 
Protection Policy Act (FPPA) does not apply.  Agricultural practices were retired from this area as early 
as the 1950s, and, due to poor conditions, re-introduction would be difficult at best.  This is exacerbated 
by the fact that the RSA is roughly 16.5 acres.  For these reasons the Cumulative Effects of the Proposed 
Project on the Prairie Upland Resource would be miniscule in this area. 

3.5.7 Mitigation Opportunities  

Because of the result of the Cumulative Effects Analysis, mitigation is not provided for this resource. 
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3.6 Threatened and Endangered Species 

This section presents the cumulative effects analysis of the Threatened and Endangered (T&E) Species 
Resource.  The discussion specifically addresses three species: Piping Plovers (Charadrius melodus), 
Eskimo curlew (Numenius borealis) and Kemp’s Ridley Sea Turtles (Lepidochelys kempii).  However, it 
also considers passerine birds.  

A review of U.S. Fish and Wildlife Service (USFWS) files indicates that the federally listed threatened 
piping plover (Charadrius melodus) is known to winter along the beaches of the Texas Gulf Coast.  Texas 
has the highest population of wintering piping plovers, which exhibit strong site fidelity and territoriality.  
The majority of piping plovers summers in one of three general territories: the Northern Great Plains, the 
Great Lakes, and the Atlantic Coast.  The Northern Great Plains and Atlantic Coast populations are 
threatened, and the Great Lakes population is endangered.  In winter, piping plovers use beaches, 
sandflats, mudflats, algal mats, and dunes along the Gulf Coast and adjacent offshore islands, as well as 
spoil islands in intra-coastal waterways.  Piping plovers are considered threatened throughout their 
wintering range. 

The Eskimo curlew is currently listed as endangered.  It was listed as endangered throughout its U.S. 
range on 11 March 1967 (32 FR 4001).  It is considered endangered in Alaska, Kansas, Montana, 
Nebraska, Oklahoma, Texas, and Canada.  No critical habitat has been designated for this species. The 
habitat of the Eskimo curlew is Arctic tundra and open grasslands.  The Eskimo curlew was known to 
migrate from breeding grounds in the Arctic tundra through the North American prairies to wintering 
grounds on the Pampas grasslands of Argentina.  The Eskimo curlew was found in Texas typically during 
their return migration to Alaska around March. The last confirmed curlew was a single bird, shot in 
Barbados in 1963. The species was officially listed as endangered in the U.S. in 1967, and in Canada in 
1980.  No recent sightings of the Eskimo curlew have been observed. 

The endangered Kemp’s Ridley sea turtle (Lepidochelys kempii) is known to nest in the vicinity of the 
project area.  Within recent years, Kemp’s Ridley nests have been confirmed on Matagorda Peninsula, 
(one nest in 2002 and one nest in 2005), on Quintana Beach (one nest in 2002), near Surfside (one nest in 
2004), Galveston Island (two nests in 2002, one nest in 2003, two nests in 2004, seven nests in 2005), and 
on Bolivar Peninsula (two nests in 2004). The range of Kemp’s Ridley sea turtles includes the Gulf of 
Mexico coasts of Mexico and the U.S., and the Atlantic Pacific Ocean coast of North America as far north 
as Nova Scotia and Newfoundland and Labrador, Canada.  Most Kemp’s Ridley sea turtles nest on the 
coastal beaches of the Mexican states of Tamaulipas and Veracruz, although a very small number of 
Kemp’s Ridley sea turtles nest consistently along the Texas Gulf coast.  

3.6.1 Resource Study Area (RSA) 

The T&E Species RSA (Exhibit A-3: Land Use Resource RSA) is defined as the east end of Galveston 
Island, east of State Highway 168 (SH 168).  All land west of SH 168 is fully urbanized and, due to the 
number of separate land owners, consolidation for redevelopment of this land would be difficult.  
Temporal boundaries of 1967 to 2040 were specified; however, the following historical context presents 
information prior to 1967 in order to provide additional background that helps explain current conditions 
and patterns of development. 



Cumulative Effects Analysis  Palisade Palms Phases III and IV 

BOA 5624 27  February 2009 

3.6.2 Summary of Historical Context and Current Health  

Piping Plovers  

Piping plover (Charadrius melodus) populations were federally listed as threatened and endangered in 
1986.  The Northern Great Plains and Atlantic Coast populations are threatened, and the Great Lakes 
population is endangered. Piping plovers are considered threatened throughout their wintering range.  
According to the last breeding census in 1996, the Northern Great Plains population is the largest of the 
three breeding populations, numbering approximately 1398 breeding pairs.  The Atlantic Coast population 
consists of 1372 breeding pairs, and the Great Lakes population was has only 32 breeding pairs.  The 
highest concentration of birds reported in winter censuses are found in Texas, Louisiana, and Florida.  
However, only 63 percent of the breeding birds counted in 1991 were reported during the winter census, 
suggesting that important wintering areas are still unknown. 

In recent decades, piping plover populations have drastically declined, especially in the Great Lakes. 
Breeding habitat has been replaced with shoreline development and recreation. Availability of quality 
foraging and roosting habitat in the wintering grounds is necessary in order to ensure that an adequate 
number of adults survive to migrate back to breeding sites and successfully nest. 

In January 1996, volunteers counted wintering Piping Plovers throughout coastal Texas, from Sabine Pass 
to the Rio Grande River.  A total of 1,333 Piping Plovers were counted in.  In comparison, 1,905 Piping 
Plovers were tallied for Texas during the 1991 International Census. Of the total plovers seen during the 
1996 census, only 56 were seen on beaches, even though more than 95 percent of the beachfront from 
Sabine Pass to the Rio Grande was covered.  The results from the 1996 census do not adequately reflect 
the status of the wintering population in Texas.  To say that the results indicate a 30 percent reduction in 
plovers in Texas relative to 1991 census results is unrealistic.  Coverage was not complete.   

State, federal, and private organizations are collaborating to monitor Piping Plover populations and assess 
current and potential habitat on breeding and wintering grounds.  Research concerning reproductive 
success, food habits, habitat selection, and limiting factors is underway.  The results of these studies will 
help biologists develop management plans designed to benefit Piping Plovers. 

Protective measures, such as signs or fences, are being implemented to reduce human disturbance to 
breeding birds.  Vegetation management, predator control, pollution abatement, and habitat 
creation/restoration are management strategies being used to benefit Piping Plover populations. 

Biologists continue to assess habitat availability and quality throughout the plover’s range in Texas, and 
identify essential habitat for management and protection.  Finally, public information campaigns 
concerning Piping Plover conservation are a vital part of the recovery process. 

Critical habitat was designated for wintering Piping Plovers in July of 2001.  This designation identifies 
areas that are important to the plovers on their wintering grounds, and provides the public and resource 
agencies with information that can be used to minimize impacts to these areas. 

In May 2008, the Saskatchewan government released a report that the Northern Great Plains population of 
piping plovers had increased by approximately eight percent since the 1991 international census.  This 
development is important to the wintering population in Texas because the Northern Great Plains 
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population comprises the largest portion of the wintering birds.  This success is credited to four 
simultaneous efforts: 

1. Public education  
2. Identification of nesting sites 
3. Nest protection 
4. Salvage and rescue 

Eskimo curlew 

The Eskimo curlew is considered endangered because between 1870 and 1890, unrestricted hunting 
rapidly reduced populations of Eskimo curlew. Considered very good to eat, the birds were killed by 
thousands of market hunters, just as the Passenger pigeon had been years earlier. The curlew's lack of fear 
and habit of traveling in large flocks made it an easy target.  In 1916, nongame bird hunting in the United 
States was stopped by the Migratory Bird Treaty Act, but the Eskimo curlew did not recover. Conversion 
of native grasslands to cropland, in the South American wintering area and along the migration route 
through the tall grass prairies of the United States, is thought to be the reason for the birds' failure to 
recover. 

In Texas, Kansas, and Canada's Maritime Provinces, the bird was reported in immense flocks during 
migration throughout the 1870s, but had disappeared almost entirely by the end of the century. Eskimo 
Curlew sightings became noteworthy. Rare reports of migrants continued throughout the first half of the 
century. Possibly the first and last photographs of Eskimo Curlews were obtained in Galveston County, 
Texas, in March 1962. The last confirmed curlew was a single bird, shot in Barbados in 1963. The species 
was officially listed as endangered in the U.S. in 1967, and in Canada in 1980.  No recent sightings of the 
Eskimo curlew have been observed. 

Kemp’s Ridley Sea Turtles 

The Kemp’s Ridley sea turtle (Lepidochelys kempii) is the most seriously endangered of the sea turtles.  
Its numbers have precipitously declined since 1947, when over 40,000 nesting females were estimated in 
a single arribada. The nesting population produced a low of 702 nests in 1985; however, since the mid-
1980's, the number of nests laid in a season has been increasing primarily due to nest protection efforts 
and implementation of regulations requiring the use of turtle excluder devices in commercial fishing 
trawls.  During the 1999 and 2000 nesting seasons, more than 3,600 nests and 6,000 nests, respectively, 
were deposited on the Mexico nesting beaches; During the 2002 and 2003 nesting seasons, 6,436 nests 
and 8,288 nests, respectively, were deposited. 

The recent nesting increase of the Kemp’s Ridley sea turtle can be attributed to full protection of nesting 
females and their nests in Mexico, and the requirement to use turtle excluder devices in shrimp trawls 
both in the United States and Mexico.  In 1966, conservation efforts for the Kemp’s Ridley sea turtle were 
initiated on the beach near Rancho Nuevo in Tamaulipas, Mexico.  This locale is the only place in the 
world where large nesting aggregations of this sea turtle were and are known to occur.  From 1966 to 
1987, conservation efforts focused on the area of Rancho Nuevo with one turtle protection camp.  In 
1978, the U.S. joined with Mexico at Rancho Nuevo in a bi-national effort to prevent the extinction of the 
Kemp’s Ridley sea turtle.  In 1988, this bi-national program expanded to the south and another camp was 
added.  In 1989, a third camp was established when the program was expanded to the north of Rancho 
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Nuevo.  By 1997, a total of seven camps had been established along the Tamaulipas and Veracruz coasts 
to allow for increased nest protection efforts.   

In 1995, the National Marine Fisheries Service (NMFS) and U.S. Fish and Wildlife Service (USFWS) 
released Status Reviews for Sea Turtles Listed under the Endangered Species Act of 1973.  The report 
confirmed that it was the most endangered and that recovery potential was severely limited.  It was 
determined that the most important element of recovery chances would be the protection of adults and 
subadults.  The report also stipulated that the species could face extinction from one or any combination 
of five listing factors:   

1. Present or threatened destruction, modification or curtailment of habitat or range, particularly 
because of pollutants, heavy metals and toxins, on and off-shore chemical and oil spills, offshore 
drilling operations, and intrusion. 

2. Overutilization for commercial, recreational, scientific and educational purposes, particularly 
inadvertent capture through fishing operations. 

3. Disease and predation. 
4. Inadequacy of existing regulatory mechanisms. 
5. Other natural or manmade factors.  

The report cautioned that marginal progress has occurred, but that it is unclear whether that progress was 
from beach coverage of nesting, or because of increased numbers of new nesters.  In either case, the 
report warned that any measure of full recovery would require substantial commitment of time and 
resources. 

In the United States, the Kemp’s Ridley sea turtle was listed as endangered throughout its range on 
December 2, 1970 and has received Federal protection under the Endangered Species Act since that time.  
An initial recovery plan for the Kemp’s Ridley sea turtle was approved on September 19, 1984.  This 
initial plan was a multi-species plan for all six species of sea turtles occurring in the U.S. On August 21, 
1992, a separate recovery plan for the of the Kemp’s Ridley sea turtle was approved.  In 2001, the 
USFWS and the NMFS (collectively referred to as the Services), which share regulatory jurisdiction for 
sea turtles, initiated the process to revise the Kemp’s Ridley sea turtle plan for a second time.  A 12-
member Kemp’s Ridley sea turtle Recovery Team, consisting of species experts, was established to draft 
this revision.   

In 2007, the NMFS and USFWS released its 5-Year Review: Summary and Evaluation of species 
recovery efforts.  The review found that substantial improvements had occurred in species conservation.  
Nevertheless, it was unclear if these improvements were the result of better regulatory enforcement or 
inadvertent benefits of various economic and social trends.  Regardless, the review reaffirmed that the 
listing factors from 1995 were still critical and urged that complacency not set in.  The species is still at 
heightened risk of extinction and new threats include coastal development, degradation of coastal 
foraging habitats, and effects of climate change on sex ratios. 
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3.6.3 Summary of Direct and Indirect Impacts 

The direct impact to piping plovers and Kemp’s Ridley sea turtles would be encroachment of 
development on potential habitat.  Any reduction of habitat can create long-term degradation of habitat 
inventories and diversity.   

Nevertheless, the Proposed Project would make specific efforts to preserve and create habitat.  
Additionally, the presence of a permanent population overlooking beach areas where species would be 
found would create a type of security for both piping plovers and Kemp’s Ridley sea turtles.  Therefore, 
with the proviso that the new residents are properly trained and willing to provide casual protection, the 
indirect impact would be greater conservation potentials. 

3.6.4 Other Reasonably Foreseeable Effects 

A very likely reasonably foreseeable effect of the Proposed Project would be recreational uses of the 
beach area in front of the development and extending west and east of the site.  Such uses could include 
beach volleyball, sandcastle building, interaction with the surf, camping, and use of automobiles on the 
beach, in addition to passive activities such as bird-watching, walking, jogging, campfires, etc.; in some 
cases, these activities could include domesticated family pets. 

Such activities, though not malicious, could cause incidental harm to habitat areas for various species, 
including those determined by the USFWS and Texas Parks and Wildlife Department (TPWD) as being 
threatened or endangered.     

3.6.5 Results of Cumulative Effects Analysis 

In terms of T&E species, it is difficult to determine what the cumulative effect would be.  Several factors, 
including public education, signage, and types of residents and beach-goers are likely to effect how much 
recreational use of the beach would impact habitat.  Notwithstanding the possibility of the aforementioned 
indirect impacts benefitting the T&E species, it is likely that as beach use intensifies in this area there will 
be progressive loss to some or all of the habitat value for T&E species, which may become permanent and 
irrevocable.     

Use of the beach for recreation poses a threat to habitat regardless of whether the project is constructed or 
if land development occurs within the RSA.  Uncontrolled and unregulated human interaction with the 
natural environment is dangerous for areas where T&E species’ habitat is located. 

� Use of motorized (i.e. dirt bikes, dune buggies) and non-motorized vehicles (i.e. mountain 
bikes) without regard for sensitive habitats. 

� Unconfined and unrestrained domestic pets. 
� Pet waste products. 
� Collection of beach artifacts (i.e. shells, plants) that may contain or contribute to habitat. 

Without land development and a 24/7 presence of residents, activities that degrade T&E habitat and 
species would remain relatively unregulated and unsupervised, and could result in much more critical and 
irreparable effects than properly controlled, regulated, permitted, and supervised development.  With 
residents living in the development there would be constant observation of beach activities, and deviant 
behavior could be easily arrested before it would exceed the limits of restoration.    
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“Eyes on the street” was coined by urban sociologist, Jane Jacobs in Death and Life of Great American 
Cities.  These are probably four of the most fundamental words when it comes to public safety, and they 
can as easily be put to use in this application.  The definition and benefit of the term in neighborhoods is 
that:  

“There must be eyes on the street, eyes belonging to those we might call the natural proprietors of the 
street. The buildings on a street equipped to handle strangers and to insure the safety of both 
residents and strangers, must be oriented to the street.  They cannot turn their backs or blank sides on 
it and leave it blind.  The sidewalk must have users on it fairly continuously, both to add to the 
number of effective eyes on the street and to induce a sufficient number of people in buildings along 
the street to watch the sidewalks.“ (Jane Jacobs (1961) Death and Life of Great American Cities) 

3.6.6 Mitigation Opportunities 

The USFWS commented regarding threatened and endangered species and their habitat, which may be 
present near the Proposed Project.  The USFWS stated that the piping plover (Charadrius melodus) uses 
“beaches, sand-flats, mud-flats, algal mats, and dunes along the Gulf Coast and adjacent offshore islands, 
as well as spoil islands and in intra-coastal waterways.”  In response, the southern boundary of the 
Proposed Project is located approximately 175 feet north of the line of vegetation.  The line of vegetation 
delineates the boundary of open beach, sand flats from the contiguous vegetated areas that are located 
south of the toe of the primary dune.  An approximate 7.6-acre mitigation area, which would include the 
creation of wetlands and dunes, would function as a buffer between the development and the public beach 
area which may function as habitat for the piping plover. 

The USFWS also commented that the number of confirmed Kemp’s Ridley sea turtle (Lepidochelys
kempii) nests have increased in recent years along the Texas coast.  Relative to the project site, USFWS 
indicated that seven nests were observed on Galveston Island in 2005.  During the site visit in January 
2006, the USFWS, TPWD, and the USACE suggested the implementation of a protection plan during the 
construction phase of the project during the month’s that the turtle could nest in the vicinity of the project.  
The most likely area for the turtle to nest would be in the primary dune area and in the area near the line 
of vegetation.  In response, a chain link construction fence six feet in height would be constructed along 
the boundary of the southern building line and the approximate 7.6-acre mitigation boundary.  The fence 
would ensure that contractors do not operate equipment outside of the construction site and it would 
prevent turtles from traversing onto the construction area.  In addition, the applicant would contract a 
marine biologist who is knowledgeable of the Kemp’s Ridley sea turtle to educate the contractors 
working on the project site of how to detect the presence of nesting turtles.  In addition, a biologist would 
conduct bimonthly site inspections during the nesting months while the concrete frame/podium is under 
construction.  If any turtles are detected, the USFWS would be notified immediately. 

These mitigation efforts would protect species during construction phases of the Proposed Project, but 
would not protect species beyond the completion of construction.  Therefore, it would be important for 
the City to establish a program of education that would include interpretive signage, warning signs, 
boardwalks to avoid particularly sensitive areas, special regulations for use of the beach area, and a 
resident or semi-resident biologist; contact numbers could be substituted for a physical presence.  Such 
mitigation efforts would enable and encourage stewardship of the habitat resource.   
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Conservation Measures - Construction 

Piping Plover – With the project area being adjacent to the beach, it is possible to encounter an injured 
bird in this area.  An environmental monitor would be stationed on-site during project construction.  The 
monitor would make weekly site visits during the construction period.  The monitor would also train all 
responsible construction personnel3 to recognize piping plovers and to report any sightings of injured 
birds to the on-site construction supervisor.  If the monitor or a responsible construction personnel 
observes an injured piping plover in the immediate vicinity of the project, or if the presence of an injured 
piping plover is otherwise brought to the responsible construction personnel’s attention, the on-site 
construction supervisor would be notified and all construction would cease within 100 feet of the piping 
plover and the USFWS or TPWD game warden (or other appropriate authorized state agency) would be 
contacted to assist the injured bird.  Given the stage or timing of construction at which the discovery 
occurs, if this activity buffer creates a significant burden for construction, immediate conference with the 
Corps and USFWS to seek an immediate and appropriate accommodation would occur.  Because of the 
transitory nature of potential construction impacts, minimal nature of operational impacts, the lack of 
impacts to nesting sites and the adaptation of these birds to tolerate human activity in close proximity, no 
other conservation measures are deemed necessary. 

Kemp’s Ridley Sea Turtle – A temporary chain link fence six feet in height would be constructed along 
the boundary of the southern building line.  The temporary fence would ensure that contractors do not 
operate equipment outside of the construction site and it would prevent turtles from traversing onto the 
construction area.  In addition, a marine biologist who is knowledgeable of the Kemp’s Ridley sea turtle 
would be hired to educate the contractor’s responsible construction personnel working on the project of 
how to detect the presence of nesting turtles.  In addition, the biologist would conduct bimonthly site 
inspections during the nesting months while the concrete frame/podium is under construction.  If any 
turtles are detected, the USFWS would be notified immediately.   

Additional Training 

Each worker would be given a pamphlet describing in general the piping plover and Kemps Ridley sea 
turtle.  The pamphlet would give specific details on what to look for in determining the potential presence 
of both of these species.  The pamphlet would also instruct the worker to immediately contact the 
responsible construction personnel, who, in turn, would contact the USFWS or TPWD and Berg�Oliver 
Associates, Inc. (BOA).  To overcome language barriers, the pamphlet would be produced in both 
Spanish and English and would use graphics as much as possible. 

Conservation Measures - Post Construction 

Passerines – In order to minimize the impacts on neotropical migratory birds by the Proposed Project, 
reasonable efforts would be made to incorporate the following items into an Avian Protection Plan.  
However, it must be recognized that some birds may be killed on the project site even if all reasonable 
measures to avoid it are implemented. 

1) Down-shielded security lighting for on-ground facilities and equipment to keep light within the 
boundaries of the site would be installed.  

                                                
3 A responsible construction personnel is a person who has project managerial responsibilities (i.e. a site foreman, 
etc.).  
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2) Personnel from the USFWS would be allowed mutually agreed-upon access to the site to evaluate 
bird use, conduct dead-bird searches, to place net catchments around the project site, and to place 
radar, Global Positioning System, infrared, thermal imagery, and acoustical monitoring 
equipment as necessary to assess and verify bird movements and to gain information on the 
impacts of the Proposed Project.  

A serious problem with high rise tower construction is bird strikes.  For example, between 1997 and 2001 
in New York City, over 3,000 songbirds and other bird species were killed or seriously injured when they 
struck the windows of high rise buildings.  In March, 2008, the City of Chicago estimated that, based on 
10 strikes per building per year, anywhere from 100 million to one billion birds crash into windows each 
year in the United States.  That equates to somewhere between 0.5 percent and five percent of the 
country's total bird population.  However, citing recent studies that showed 50 to 60 strikes per building 
per year, even one billion may be a very conservative estimate.  Birds hit glass because their eyes are not 
equipped to perceive it.  For birds, glass is completely invisible. 

To address the problem, high rise developers are beginning to make modifications to exterior glass 
surfaces.  To reduce the potential for birds to strike the sides of the structures, so long as there is no other 
conflict with any other government agencies, the Proposed Project would make reasonable efforts to 
incorporate into the window systems minimally reflective material.    

Kemp’s Ridley sea turtle – In order to minimize impacts to the Kemp’s Ridley sea turtle, post 
construction, the following conservation measures would be followed: 

1) Dune walkovers would be designed to allow natural dunes to form. 
2) All landscaping near the dunes would be of native vegetation and soils characteristic of local 

dune habitats.  No lawn sod would be utilized near the primary dune line. 
3) A lighting plan including the following: 

a. Lights shall not be placed within the developed footprint such that the light is visible from the 
south side of the ground level of the developed area. 

b. Lights on dune walkovers or boardwalks shall not be located seaward of the landward toe of 
the dune. 

c. The light source at ground level shall not be visible from any point along the landward toe of 
the primary dune line.   

d. Exterior wall light fixtures shall be either low pressure sodium lamps or low wattage 
florescent bulbs.  The light fixtures would be completely shielded without interior reflective 
surfaces and directed downward along the south side of the development. 

e. When feasible, light fixtures shall be mounted as low as possible to provide light where it is 
needed which may utilize light bollards, ground level fixtures, or low wall mounts. 

f. Ground-level decorative and accent lighting shall not be visible on the south side beyond the 
landward toe of the primary dune. 

g. Southerly roadway lighting shall use shielded low pressure sodium lamps.   
h. Southerly parking area lighting shall use shielded low pressure sodium lamps, shall have a 

height of 20 feet or less, and shall not be visible on the south side beyond the landward toe of 
the primary dune.   
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i. Ground-level southerly parking areas shall be designed so that vehicular headlights do not 
cast light on the south side beyond the landward toe of the primary dune. 

j. Ground-level southerly light fixtures using natural gas as a light source shall not be used for 
fixtures unless they are fully shielded and the lighting is not visible outside the developed 
footprint. 

k. Tinted glass or window film that meets a transmittance value of 45% or less shall be used on 
all windows and glass doors throughout the development, so long as there is no conflict with 
other government requirements. 

l. All ceiling mounted light fixtures in the interior of the condominium units that could be 
visible from the outside shall reasonably minimize the amount of exposed light bulbs.   

In addition to these measures, two management and protection plans were written for the Proposed 
Project: Avian Protection Plan, and Adaptive Management Plan (Appendix B).  The Avian Protection 
Plan is developed to assist in the reduction of bird strikes to the structures of the complex.   

The Adaptive Management Plan was written for the purpose of ensuring mitigation for the Proposed 
Project.  Specifically, according to Special Condition 7 of the Mitigation Plan, within five years of 
commencement of the mitigation plan, the Proposed Project must show a minimum level of success 
toward mitigating for the approximately 0.36 acres of impacts to dune swale wetlands.  If this level is not 
met, the Adaptive Management Plan would be implemented.  This plan has four elements:  

1. The initial mitigation plan. 
2. An extension of monitoring. 
3. Modification of hydrology and/or surface water run-off patterns. 
4. Development of an additional off-site mitigation plan or purchase of credits from an approved 

wetland mitigation bank. 
 

3.7 Migratory and Resident Birds 

This section presents the cumulative effects analysis of the Migratory and Resident Bird Resource.  The 
discussion specifically addresses Big Reef Nature Park which is located along East Lagoon.  Big Reef 
Nature Park provides important seasonal habitat for large numbers of migratory shorebirds, including the 
threatened Piping Plover (Charadrius melodus), which was discussed in the T&E Resource.  Big Reef 
Nature Park is located in the middle of the central flyway and is used by migratory birds as a rest stop 
during spring migrations.   

Piping plover populations were federally listed as threatened and endangered in 1986.  The Northern 
Great Plains and Atlantic Coast populations are threatened, and the Great Lakes population is endangered. 
Piping Plovers are considered threatened throughout their wintering range.  According to the last breeding 
census in 1996, the Northern Great Plains population is the largest of the three breeding populations, 
numbering approximately 1398 breeding pairs.  The Atlantic Coast population consists of 1372 breeding 
pairs, and the Great Lakes population was has only 32 breeding pairs.  The highest concentration of birds 
reported in winter censuses are found in Texas, Louisiana, and Florida.  However, only 63 percent of the 
breeding birds counted in 1991 were reported during the winter census, suggesting that important 
wintering areas are still unknown. 
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3.7.1 Resource Study Area (RSA) 

The RSA for the Migratory and Resident Birds Resource is the same as for the T&E Resource.  The 
temporal RSA is also the same as the RSA for the T&E Resource. 

3.7.2 Summary of Historical Context and Current Health  

Historic Context  

As stated in the discussion on Threatened and Endangered Species, populations of the Piping Plover 
(Charadrius melodus) have decreased considerably, and the species is in need of both conservation and 
preservation efforts.  Many of the species’ obstacles for survival are human-induced, such as coastal 
development and human intervention.  

Current Health 

Although the species is showing modest signs of re-establishment, it is too early to determine what type 
of long-term success extra regulations and research efforts will have. 

All barrier islands and peninsulas of the Gulf Coast provide stop-over sites for migratory birds during 
their passages through the area in spring and fall.  Due to its central location, east Galveston Island, 
including Big Reef Nature Park, is an important stop-over site for migratory birds.  Resident birds such as 
pelicans, cormorants, egrets, herons, ibis, ducks, black skimmers, gulls, and terns also utilize this area 
year-round.   

The aforementioned protective measures, such as signs or fences, are anticipated to reduce human 
intervention.  As well, vegetation management, predator control, pollution abatement, and habitat 
creation/restoration are management strategies being used to benefit Piping Plover (Charadrius melodus) 
populations.  While these measures are intended to protect Piping Plovers (Charadrius melodus) there is 
also a potential that they will assist the survival rates of all migratory birds. 

The degree of difficulty for migratory birds is increasing.  Land development has contributed to this 
escalation; however, there are dangers from power lines and wind turbines that are becoming more 
prevalent has new forms of energy are being discovered and developed.  Poaching continues to be a threat 
in countries where people depend on illicit trade for their livelihoods, as is out-of-season hunting.  In 
some areas the exploitation of mineral resources is causing nesting difficulties.  Many of these dangers 
are the result of geopolitical trends.  A migratory route includes crossing geopolitical boundaries.  
Typically, there is no cohesiveness across these boundaries in terms of regulatory guidance or 
enforcement.  Environmental laws and their penalties often vary widely between jurisdictions, and even 
where they are strong on paper they fail in enforcement.  This is true across national boundaries as well as 
state or province boundaries.      

3.7.3 Summary of Direct and Indirect Impacts 

The direct impact to migratory and resident birds would be limited to encroachment of development on 
potential habitat.  The proposed project would remove land from habitat areas and any reduction of 
habitat can create long-term degradation of habitat inventories and diversity.   

Indirect impacts are somewhat more difficult to protect.  Nevertheless, as already stated in the T&E 
Resource section, the project would have two important effects that would reduce direct impacts.  First, 
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the Proposed Project would preserve and create habitat.  Because this new habitat would be designed for 
the various species, the overall quality would be more suitable and of a higher quality.  Second, the 
Proposed Project is a residential development that would result in a permanent population.  As long as 
residents make an effort to protect the environment the indirect impact would be greater potential for 
conservation. 

3.7.4 Other Reasonably Foreseeable Effects 

A very likely reasonably foreseeable effect of the Proposed Project would be recreational uses of the 
beach area in front of the development and extending west and east of the site.  Such uses could include 
beach volleyball, sandcastle building, interaction with the surf, camping, and use of automobiles on the 
beach, in addition to passive activities such as bird-watching, walking, jogging, campfires, etc.; in some 
cases, these activities could include domesticated family pets. 

Such activities, though not malicious, could cause incidental harm to habitat areas for various species, 
including those determined by the USFWS and Texas Parks and Wildlife Department (TPWD) as being 
threatened or endangered.     

3.7.5 Results of Cumulative Effects Analysis 

Several factors, including public education, signage, and types of residents and beach-goers are likely to 
effect how much recreational use of the beach would impact habitat.  Notwithstanding the possibility of 
the aforementioned indirect impacts benefitting the bird species, it is likely that as beach use intensifies in 
this area there will be progressive loss to some or all of the habitat value for bird species, which may 
become permanent and irrevocable.     

Use of the beach for recreation poses a threat to habitat regardless of whether the project is constructed or 
if land development occurs within the RSA.  Uncontrolled and unregulated human interaction with the 
natural environment is dangerous for areas where bird species’ habitat is located. 

� Use of motorized (i.e. dirt bikes, dune buggies) and non-motorized vehicles (i.e. mountain 
bikes) without regard for sensitive habitats. 

� Unconfined and unrestrained domestic pets. 
� Pet waste products. 
� Collection of beach artifacts (i.e. shells, plants) that may contain or contribute to habitat. 

Without land development and a 24/7 presence of residents, activities that degrade bird habitat and 
species would remain relatively unregulated and unsupervised, and could result in much more critical and 
irreparable effects than properly controlled, regulated, permitted, and supervised development.  With 
residents living in the development there would be constant observation of beach activities, and deviant 
behavior could be easily arrested before it would exceed the limits of restoration.    

“Eyes on the street” was coined by urban sociologist, Jane Jacobs in Death and Life of Great American 
Cities.  These are probably four of the most fundamental words when it comes to public safety, and they 
can as easily be put to use in this application.  The definition and benefit of the term in neighborhoods is 
that:  
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“There must be eyes on the street, eyes belonging to those we might call the natural proprietors 
of the street. The buildings on a street equipped to handle strangers and to insure the safety of 
both residents and strangers, must be oriented to the street.  They cannot turn their backs or 
blank sides on it and leave it blind.  The sidewalk must have users on it fairly continuously, both 
to add to the number of effective eyes on the street and to induce a sufficient number of people in 
buildings along the street to watch the sidewalks.“ (Jane Jacobs (1961) Death and Life of Great 
American Cities) 

3.7.6 Mitigation Opportunities  

Mitigation for impacts to migratory birds is very similar to mitigation for impacts to T&E Species; details 
are provided in Section 3.6.6.  One additional mitigation measure would be for better cohesiveness and 
enforcement of regulations between agencies.

  

3.8 Water Quality 

This section presents the cumulative effects analysis of the Water Quality Resource.  The discussion 
addresses the additional pollutants that could enter Galveston Bay after completion of the project. 

3.8.1 Resource Study Area (RSA) 

The RSA for the Water Quality Resource is the approximately 32.98 acres occupied by the Palisade 
Palms development project (Stages I and II), plus the progression of the concrete box culvert and a 
vegetated ditch that leads runoff approximately 600 feet to East Lagoon; the lagoon is also included, as is 
its outfall into the Galveston Bay.  This RSA was determined because this is the primary engineered route 
for storm water run-off, and run-off to this drainage system from other developments is not the 
responsibility of the Palisade Palms developer. 

3.8.2 Summary of Historical Context and Current Health  

This section presents a summary of the health and development trend of Water Quality in the RSA.   

Historic Context  

The construction of Seawall Boulevard early in the 20th Century began a gradual process of impacts to 
water quality originating in the present-day RSA.  At that time, motor vehicle emissions were not 
regulated and resulted in potential harmful runoff being washed into the marsh ecosystem.  Similarly, 
road construction, general industrial practices, and personal behavioral attitudes did not prioritize a 
concern for environmental impacts.  It is therefore possible that water quality began deteriorating at or 
shortly after the time that motorized traffic was able to access the area.  

According to Arnold et al (July, 1960), East Lagoon was formed by dredging operations during the 
construction of Galveston's sea wall in 1917-1919.  The initial use of this feature was recreational.  
However, because the only exchange of water was by seepage from the Gulf of Mexico and Galveston 
Bay, water quality began to deteriorate, particularly at the head of the lagoon because it was the furthest 
from open water.  To correct this situation, in 1953 the USACE installed a culvert system at the mouth of 
the lagoon.  Water quality began a recovery and, by 1958, 35 families of fishes, representing 
approximately 70 species were present in the waters.  
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Current Health 

Several efforts have resulted in an improving health trend for East Lagoon.  In 2005, the City of 
Galveston acquired the final parcel in its effort to establish an approximately 700-acre nature preserve at 
the east end of Galveston Island.  Working with the Galveston Island Nature Tourism Council, a master 
plan was developed to achieve the goals of the preserve and meet the requirements of the National Park 
Service (NPS).   In transferring the land to Galveston, the NPS stipulated that the land was to be used for 
preserving beach access, protection of the coastal wetlands/beach dune habitat, and nature study, 
including natural trails and wildlife observation areas.  The City also wants to add hiking and biking 
trails, fishing, swimming, interpretive signage, wildlife viewing amenities, an educational center and 
programs, and other recreational opportunities to the list of amenities the preserve would offer.  The 
benefit of the preserve to the lagoon is that it covers the approximate lower half of the lagoon, including 
the culvert system at Galveston Bay.  Since this lagoon is important as fish habitat, control of connection 
of the lagoon to open water has benefit for keeping the lagoon healthy.  

3.8.3 Summary of Direct Impacts 

As a direct impact, construction of the Proposed Project would increase the amount of impervious surface 
in the project area, and would generate greater quantities of storm water run-off at higher rates.   

3.8.4 Summary of Indirect Impacts 

An increase of impervious surface means a greater likelihood for harmful automotive bi-products entering 
and degrading the Water Quality.  With increased impervious surfaces a relatively minor storm event that 
would normally result in soil absorption, could result in run-off conditions similar to a much greater storm 
event in natural conditions.  A very strong event with much impervious surface could result in substantial 
impacts from run-off.  Further, because the run-off would wash across parking lots, roofs, and other 
surfaces, it is likely to pick up and carry debris and pollutants into drainage facilities.  The Proposed 
Project would include non-point source pollution control technology (i.e. stormseptors).  Such technology 
would catch and separate oils, grease, and sediment from storm water run-off.  “During typical storm 
events, runoff is directed by the inflow weir through a drop pipe into the lower treatment chamber where 
sediment, oil, and grease are separated from the flow by gravity. The bypass chamber is designed to 
convey excess storm water, which overtops the inflow weir, through the system without treatment” 
(Corporate literature).  These systems maintain confinement of total suspended solids (TSS), no matter 
what the discharge rate from impervious surfaces is.   

However, some limitations are noted with this type of technology.  First, maintenance is needed so that 
sediments do not over-accumulate and wash back into the drainage stream.  Second, it is not known how 
effective the technology is during very strong storm events that may be infrequent.  Third, the correlation 
between removal efficiency and flow volume is not adequately precise for predictive modeling.  Fourth, 
the technology is not designed to provide significant nutrient (nitrogen and phosphorus) or fecal coliform 
removal.  Finally, several applications (i.e. public drinking water supplies, certified vernal pools, public 
swimming beaches, shellfish growing areas, cold water fisheries, and some Areas of Critical 
Environmental Concern) are not recommended.  Nevertheless, the technology has been tested and has 
been found to provide adequately for most storm events. 
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3.8.5 Other Reasonably Foreseeable Effects 

Development to date is approximately 54 acres.  In addition to this land already being developed, there 
are another approximately 516 acres in the East End area ready for development.  These projects will 
place additional burdens on the Water Quality.  Because it is not known what type of other development 
is coming to the East End area it is impossible to speculate on what other reasonably foreseeable effects 
are probable.    

3.8.6 Results of Cumulative Effects Analysis 

“Because of impervious surfaces such as pavement and rooftops, a typical city block generates nine times 
more runoff than a woodland area of comparable size (EPA, “Managing Urban Runoff,” Pointer #7. 
EPA841-F-96-004G).”  However, the vertical design of the Proposed Project reduces impervious cover as 
compared to a standard single family residential development.  A typical suburban subdivision would 
have between four and six units per acre (upa).  A high density single family residential development may 
have up to 16 upa.  The equivalent amount of land that would be consumed by the eight-tower complex 
(assuming each unit was built on a separated plot of land) would be approximately 120 acres (7.5 times 
the amount of land consumed by all eight towers, their associated parking, and the extensive landscape 
and dune features planned for the project site).  120 acres of land use would net approximately 63 acres of 
impervious cover.  If, conversely, all units comprising the eight-tower complex were at a density of six 
upa, the consumption of land would be equivalent to approximately 320 acres and would net 
approximately 170 acres of impervious cover.  In this scenario, the use of land would be 20 times more 
than the entire area of land (16 acres) acquired for the complex.  According to an EPA report (2006), 
eight upa will result in 65 percent impervious cover, with an annual runoff per unit of 4,950 ft3/yr.  The 
equivalent amount of runoff generated by the eight-tower complex (assuming each unit was built on a 
separated plot of land) would be approximately 9.5 million ft3/yr. 

Construction of Palisade Palms Stage II would contribute to a cumulative increase over time in the 
amount of storm water entering East Lagoon.  However, for various reasons, long-term water quality 
impacts as a result of the Proposed Project would be limited.  Subsurface water will not be required for 
this project; therefore, no adverse effects to ground water are expected to occur.  The Proposed Project is 
not expected to alter rainfall drainage patterns outside of the developed area, or contaminate or otherwise 
adversely affect the public water supply, water treatment facilities, or water distribution systems. 

3.8.7 Mitigation Opportunities  

In general, new developments should attempt to maintain the volume of runoff at predevelopment levels 
by using structural controls and pollution prevention strategies. Plans for the management of run-off, 
sediment, toxics, and nutrients can establish guidelines to help achieve goals. Management plans are 
designed to protect sensitive ecological areas, minimize land disturbances, and retain natural drainage and 
vegetation. 

On-Site Water Quality - The Proposed Project includes the installation of a storm water pollution 
prevention system (SW3P) to improve discharged run-off water quality prior to out-falling into East 
Lagoon (attached please find a detail of the Stormceptor design).  All storm water collected in the storm 
water drainage system would flow through the SW3P, into a concrete box culvert and then a vegetated 
roadside ditch, and eventually outfall into East Lagoon approximately 600 feet east of the subject 
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property.   The SW3P would remove oil and sediment from storm water run-off prior to its entry to the 
roadside ditch.   The roadside ditch is approximately 10 feet wide.  The ditch is densely vegetated with 
Spartina patens, Distichlis spicata, Scirpus americanus, and Cyperus luzulae.  The densely vegetated 
roadside ditch would function as a tertiary water quality treatment feature and should remove remaining 
suspended solids and pollutants.  The Proposed Project would not include on-site detention because of the 
Proposed Project’s elevation relative to mean sea level.  

Monitoring - Quarterly monitoring would be used in the maintenance of the SW3P.  The SW3P would be 
cleaned when needed to maintain function. 

3.9 Wetlands

3.9.1 Resource Study Area (RSA) 

The geographic RSA is identified as those areas within the East Bay area of the Galveston Bay System 
along the Upper Texas Gulf Coast.  The temporal RSA is defined as 1950 through 2035.  The USACE 
and EPA define wetlands as: “Those areas that are inundated or saturated by surface or ground water 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 soil conditions. Wetlands generally include 
swamps, marshes, bogs, and similar areas.”  Saltwater wetlands refer to wetlands that are predominantly 
saline and tidally influenced, whereas freshwater wetlands are predominantly non-saline and are not 
tidally influenced.  Although every effort to achieve precise acreage data was made, the estimates were 
made using broad generalizations of wetland definitions, not necessarily how they would be defined 
under the Clean Water Act.  

3.9.2 Summary of Historical Context and Current Health  

This section presents a summary of the health and development trend of Wetlands Resource in the RSA.   

Historic Context  

White, Calnan, Tremblay, and Waldinger (2005) found that, “Since the mid-1950’s, there has been a 
systematic net loss of about 17 percent of estuarine marsh habitat on barrier islands on the upper coast.” 

Apart from the marsh-clearing effects of urbanization, the leading cause of this loss is the rate of relative 
sea-level rise (RSLR).  Nevertheless, due to human-induced subsidence and faulting RSLR rates have 
accelerated to the point that “marsh vertical accretion rates cannot keep pace.” 

Table 3: Total Areal Distribution of Estuarine Marsh and Tidal-flat Habitats in the 1950’s, 1979, 
and 2002 presents the losses of estuarine marshland from 1950 to 2002.  Between that time there was a 
net loss of 1,552 ha.  The majority of this loss (approximately 70%) occurred between 1950 and 1979.  
This loss translates to an average of 48 ha/year.  Between 1979 and 2002, the annual rate of loss 
decreased to 19 ha/year.  Tidal flat habitats declined between 1950 and 2002 by 1,600 ha. 

On the upper coast, estuarine marshes decreased in total area during each period (1950’s–1979 and 1979–
2002), with a total net loss of 1,552 ha from the 1950’s to 2002.  Approximately 70 percent of this loss 
occurred from the 1950’s through 1979. The average rate of marsh loss during the earlier period was 
about 48 ha/yr (119 acres/yr), and for the more recent period, about 19 ha/yr (47 acres/yr). Tidal-flat 
habitats also had a net loss from the 1950’s to 2002, declining in area approximately 1,600 ha (3,950 
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acres), with most of the loss, 1,162 ha (2,869 acres), occurring during the later period.  “The rates of tidal-
flat loss were 19 ha/yr (47 acres/yr) during the earlier period (1950’s–1979) and 51 ha/yr (126 acres/yr) 
during the later period (1979–2002), which are rates that are opposite to the rates of marsh loss for the 
two periods” (Tremblay, White, Waldinger, and Calnan, 2007). 

TABLE 3: TOTAL AREAL DISTRIBUTION OF ESTUARINE MARSH AND TIDAL-FLAT 
HABITATS IN THE 1950’S, 1979, AND 2002 

1950's 1979 2002 Habitat  
(ha) (acres) (ha) (acres) (ha) (acres) 

Estuarine marsh  9,267 22,880 8,375 20,678 7,715 19,048 
Tidal flat  2,371 5,854 1,933 4,774 771 1,904 

Source: Tremblay, White, Waldinger, and Calnan, 2007 

 

Looking specifically at Galveston and Bolivar islands, during the 1950/2002 interval, estuarine marshes 
on Galveston Island decreased by approximately 32 percent and on Bolivar Peninsula by approximately 
10 percent.  Gabrysch (1984) determined that the losses of tidal flats on Galveston Island was the result of 
withdrawal of groundwater by Texas City causing subsidence.  Withdrawal practices generated a 
subsidence bowl that includes a portion of Galveston Island.  Thus, between 1950 and 2002, the loss of 
marsh migrated landward.  White and Morgan (1997), however, determined that similar losses on Bolivar 
peninsula were the result of faults lines activated by oil and gas exploration.  They found that fault lines 
that intersect marshes became active with the production oil and gas as the air pressure within salt domes 
that contain the resources decreased and allowed the domes to settle.  “Subsidence within the subsidence 
bowl and along surface faults has accelerated the rates of relative sea-level rise and “drowned” marshes 
and tidal flats, converting them to open water and shallow subaqueous flats.” 

As a microcosm of larger systems, these trends are applicable to the greater Galveston Bay system.  
White, Tremblay, Wermund, and Handley (c. 1995) compared wetland distribution in the Galveston Bay 
system between 1950, 1979, and 1989.  Although they found some gains over those periods, they noted a 
typical and progressive net loss.  In 1950, the wetland inventory was approximately 171,700 acres.  By 
1989, the area had diminished to 138,900.  As in the upper coast islands, losses began to slow after 1979 
from approximately 1,000 ac/year to approximately 720 ac/year.  The overall loss was between 17 and 19 
percent from 1950 to 1989.  However, estuarine marsh losses were as much as 21 percent.  

Current Health 

According to White, Calnan, Tremblay, and Waldinger (2005), “Wetlands and aquatic habitats on upper 
Texas Gulf coastal barriers are dominated by estuarine emergent wetlands (salt and brackish marshes), 
which encompassed 7,715 ha, representing 92 percent of the emergent vegetated wetlands. Tidal flats on 
upper coastal barriers had a total area of 771 ha (Table 3).  The recent landfall of Hurricane Ike in 
September 2008 has significantly changed estuarine marsh and tidal flat conditions in the upper coast 
barrier islands. 

Dune swale wetlands in the East Beach area comprise approximately 28 acres; the approximately 16-acre 
project site (approximately eight acres of construction and eight acres set aside for dune and/or wetland 
mitigation) of Palisade Palms consists of five interdune swale wetlands.  Interdune swale wetlands are 
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freshwater wetlands located in the troughs between dune ridges and are generally hydrated from adjacent 
dune runoff and from subsurface groundwater.  At maximum capacity the existing interdune swale 
wetlands have varying water depths, with shallow areas that are generally 0 to approximately 10 inches in 
depth and deeper pockets which are approximately 10 to approximately 18 inches in depth.  In February 
2005, during the site wetland delineation conducted by Berg-Oliver Associates, Inc. personnel, Wetland 
“D” was observed to have a maximum depth of approximately 20 inches, which was the deepest section 
of all of the existing wetlands.  The bottom elevation of Wetland D was surveyed to be approximately 2.2 
feet below mean sea level (msl) (survey data provided by Halff & Associates, a Registered Professional 
Land Surveyor [RPLS]).  The remaining wetlands ranged from approximately 10 to approximately 18 
inches in depth in the deepest areas and zero to approximately 10 inches in depth in the shallowest areas.  
The shallow areas are vegetated with largeleaf pennywort (Hydrocotyle bonariensis), swamp smartweed 
(Polygonum hydropiperoides), marshhay cordgrass (Spartina patens), and sand spikerush (Eleocharis
montevidensis).  Deeper areas are dominated by a cover of saltmarsh bulrush (Scirpus maritimus), and 
saltmarsh fimbristylis (Fimbristylis castanea). 

3.9.3 Summary of Direct Impacts 

Approximately 0.36 acres of jurisdictional dune swale wetlands will be destroyed for the construction of 
the Proposed Project. 

3.9.4 Summary of Indirect Impacts 

Indirect impacts would include the loss of available habitat for resident wildlife and bird species and those 
species migrating through the East End area.  

3.9.5 Other Reasonably Foreseeable Effects 

Development to date is approximately 54 acres.  In addition to this land already being developed, there 
are another approximately 516 acres in the East End that could eventually support development 
(feasibility studies are being conducted to determine the long term viability of constructing in the area 
north of Seawall Boulevard).    These projects will place additional burdens on wetlands in the area.  It is 
anticipated that future development in East Beach would be a collection of residential types from single-
family densities (such as Beachtown) to high densities (such as Palisade Palms).  However, the City is 
also looking at this area for the expansion of commercial, public use, institutional, and professional uses.      

3.9.6 Results of Cumulative Effects Analysis 

Construction of Palisade Palms Stage II would contribute to a cumulative increase over time in the 
amount of wetlands being removed from the natural wetland inventory.  Regulations are now in place that 
are slowing the loss of wetlands and estuarine marshes.  Nevertheless, in many locations along the Gulf 
Coast, there has been enough damage that the potential for complete recovery is minimal. 

Gibeaut, Waldinger, Hepner, Tremblay, White, and Xu (2003) examined shoreline change and its effects 
to wetlands and estuarine marshes in the West Bay System and found that RSLR has perhaps less to do 
with shoreline change than wave action.  However, the same research showed that where dredging has 
taken place in the past, loss of wetland features is accelerated, and this could mean that continued 
development in the East Beach, particularly those like canal developments, marinas, and other water-
based amenity developments that include dredging of current and future waterways, will drive cumulating 
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losses of wetland assets throughout the upper coast barrier islands.  If all dune swale wetlands were lost, 
the ultimate effect of development in the East Beach area would be approximately 28 acres. 

3.9.7 Mitigation Opportunities  

It is outside the realm of reasonable responsibility to require the developer of Palisade Palms to mitigate 
for the actions of other and future developers.  

However, to compensate for 0.36 acres of impacts to jurisdictional dune swale wetlands for the proposed 
approximate 16-acre Palisade Palms Stage II project site (approximately eight acres of construction and 
eight acres set aside for dune and/or wetland mitigation), the East Beach Project Phase III, Ltd. project 
would result in approximately 0.72 acres of in-kind wetlands onsite.  The applicant proposes to mitigate at 
a 2:1 ratio of wetland creation, which would result in no cumulative loss of dune swale wetlands to the 
East Beach area of Galveston Island.   

To compensate for approximately 0.36 acres of impacts to jurisdictional dune swale wetlands for the 
proposed 16-acre Palisade Palms Stage II project site, the Proposed Project would result in approximately 
0.72 acres of in-kind wetlands onsite (Exhibit A-8: Wetland Mitigation Plan).  The approximate 16-
acre project site (approximately eight acres of construction and eight acres set aside for dune and/or 
wetland mitigation) is located south of East Beach Drive, east of Palisade Palms Stage I (under 
construction), in Galveston Island, Galveston County, Texas.  The created wetlands would be planted on 
three-foot centers with mature sprigs of desirable herbaceous hydrophytic vegetation.  The approximately 
0.72 acres of wetlands to be created are located within a approximately 7.6-acre mitigation area on the 
Gulf side of Palisade Palms Stage I (under construction) and the proposed Palisade Palms Stage II.  The 
approximate 7.6-acre mitigation area is approximately 1,600 feet in length and approximately 208 feet in 
width and is located between the southern building construction limits of Palisade Palms Stages I and II, 
and south of the existing primary dune (see Proposed Mitigation Plan Map).   

To compensate for approximately 1.13 acres of impacts to dunes in accordance to TGLO permitting, 
approximately 1.78 acres of dunes would be created within the approximate 7.6-acre mitigation area to 
the south of the primary dune line, which would include a created fore dune and dune hummocks, and 
also the widening of the southern section of the secondary dune line to expand its limits.  The dunes 
would provide a natural buffer and would model the habitat of an interdune swale wetland ecosystem.  
The created dunes and dune swale wetlands would provide a habitat for migrating song birds in search of 
fresh water, habitat for nesting sea turtles, feeding areas for wading birds, and use by reptiles, amphibians, 
and other wildlife.   

In July 2004, an approximate 0.69-acre dune was created for the Palisade Palms Stage I in accordance 
with the TGLO as authorized by Beach Construction Certificate #02BF-38 and #03BF-24.  The 
approximate 0.69-acre dune is roughly 800 feet long, ranges from 31 feet to 37 feet in width, and the 
height varies from approximately three feet to over six feet above natural ground level.  This undulating 
form was used to mimic the natural form of existing dunes.  Existing sand material, which needed to be 
moved prior to tower construction, was scraped using a bulldozer and excavator to the predetermined 
dune construction site.  The dune was vegetated using clumps of mature sprigs from an approximately  
25-foot-wide area landward and adjacent to the dune by scraping up the clump with an excavator and 
placing the clump directly on the dune.  This was done to utilize existing natural species within the 
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project area.  A sprinkler system was installed prior to dune construction which watered the dune three 
times daily for 20 minutes at each cycle from July 6 through October 28, 2004.  Approximately three 
months after construction, total cover averaged 91.5 percent, well over the 60 percent level of cover that 
was needed to declare successful establishment.  In September 2005 the percent cover remained over the 
60 percent threshold, at approximately 79.8 percent.  Because of the success of the construction of this 
dune, this procedure would be utilized to create the approximate 1.78 acres of dunes needed for the 
proposed Palisade Palms Stage II (see Fall 2005 Monitoring Report).  (Note:  The dune mitigation plan is 
an agreement between the Applicant and the TGLO and is not a condition of the proposed mitigation plan 
submitted to the USACE mitigation plan.) 

3.10 Floodplains

This section discusses the effects of the Proposed Project to floodplains and floodwater storage. 

3.10.1 Resource Study Area (RSA) 

The Floodplain RSA is the same as for the Land Use RSA.  This area was determined by recognizing that 
the already built-up area that is west of SH 168 would already cause concerns for floodplain storage and 
diversion of wave action. 

3.10.2 Summary of Historical Context and Current Health  

Historic Context  

Two facilities more than anything else have left an indelible mark on the floodplain area within the RSA.  
Nevertheless, neither have changed the floodplain enough to change flood event intervals. 

First, Fort San Jacinto, World War I Coast Defenses of Galveston is a permanent (albeit abandoned and 
near lost) post, located on the northeast end of Galveston Island, in the East Beach area, roughly in the 
center of the RSA and north of Seawall Boulevard.   The fort was named in commemoration of the battle 
of San Jacinto, which resulted in Texan independence. The original military reservation was established 
by the Republic of Texas in 1836 and claimed by the United States in 1887.  Fort San Jacinto is a station 
of the Coast Defenses of Galveston, South Atlantic Coast Artillery District.  The initial area of the fort 
was about 1,540 acres, and included all of the RSA; it has since been reduced to 419 acres through the 
sale of land to the City of Galveston and other entities.  Two other forts, Fort Crockett and Fort Travis 
were located at or near the mouth of Galveston Bay.  The three forts were, in the 1920’s, connected by the 
Old Spanish Trail (modern day Interstate 10) with forts from Florida to California.  The outline of the fort 
grounds is still visible on aerial images. 

The second feature on the landscape is Seawall Boulevard.  The facility was begun construction after the 
completion of the Galveston Seawall.  Neither of these features raised the East Beach area out of the 100-
Year floodplain.  

Current Health 

The Floodplain Resource RSA remains very similar to how it always has been.  One area at the southwest 
corner has been artificially raised out of the 100-Year floodplain, and two other areas at the west edge and 
southwest corner of the RSA are naturally out of the 100-Year floodplain.    
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3.10.3 Summary of Direct Impacts 

The direct impacts of constructing Palisade Palms Stage II would create loss of flood storage and 
diversion of wave energy.    

3.10.4 Summary of Indirect Impacts 

The indirect impact of constructing Stage II would be the progression of loss of flood waters 

3.10.5 Other Reasonably Foreseeable Effects 

Development to date is approximately 54 acres.  In addition to this land already being developed, there 
are another approximately 516 acres in the East End area ready for development.  These projects will 
place additional burdens on floodplain storage in the area.  Although there are strict regulations governing 
construction in flood-prone areas, because it is not known what type of other development is coming to 
the East End area it is impossible to speculate on what other reasonably foreseeable effects are probable. 

3.10.6 Results of Cumulative Effects Analysis 

The cumulative effect of the construction of Palisade Palms Stage II to floodplain storage is the gradual 
removal of floodwater storage during time of particularly high water, storm surge, and other flood events.  
Due to the immense amount of available floodplain, it is unlikely that by 2040 there would be enough of a 
loss to cause irreparable harm to the floodplain.  However, the diversion of wave action, because of beach 
front development, would mean increasingly destructive flood events.   

Although there is a likely potential for development following the construction of the Proposed Project, 
the City of Galveston, through its zoning practices, has determined that the East End area will be 
developed; development in this area is highly probable regardless of the decision regarding the Proposed 
Project, and Palisade Palms Stage II is a relatively small project compared to its approximate 32.25, 
25.19, and 25.09-acre (Beachtown and City of Galveston, respectively) neighboring projects.  Therefore, 
the Proposed Project could contribute and, perhaps, encourage, more development leading to moderate to 
considerable cumulative effects. 

3.10.7 Mitigation Opportunities  

Because of the sensitive nature of building in flood-prone areas, all jurisdictions regulating such 
development have issued standards and guidelines by which development can occur.  One of the most 
important requirements is to have permanent structures built with break-away walls underneath, and no 
living or permanent storage spaces within this area.  During storm surge, these walls break away from the 
structure and allow water to pass through.  Such mitigation would preserve storm water storage. 

The structure would be built with all parking levels above ground.  However, in conformance to 
regulations, all three levels are built with break-away wall technology, and, residences are at least 10 feet 
above the level of the seawall that was built after the hurricane of 1900.   

3.11 Coastal Hazards 

This section presents the cumulative effects analysis of the Coastal Hazards Concerns.  The discussion 
addresses the geological, meteorological, and human-induced processes affecting the RSA.   
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Coastal hazards pertain mainly to the causes and effects of relative sea-level rise.  Differences that are 
measured and recorded decennially or centennially are very important when tracking the course of coastal 
development and the loss of very gently sloping coastal marshes where a small rise can drown large 
expanses of marsh.  The implications of permitting development along coastal areas without sufficient 
room for landward marsh expansion can be very serious and can lead to the loss of sensitive and 
important habitat. 

3.11.1 Resource Study Area (RSA) 

The RSA for the Coastal Hazards Concern is the stretch of coastline roughly between SH 124 on Bolivar 
Peninsula on the boundary between Galveston and Chambers Counties, Texas, and Surfside Beach on 
Follet’s Island in Brazoria County, Texas.   

3.11.2 Summary of Historical Context and Current Health  

The analysis looks at geological, meteorological, and human-induced processes.  There are three time 
frames that are important when measuring the historic context and current health of coastal hazards: 
Long-term change, short-term change, and episodic change.   

Summary of Historic Context  

Gibeaut, White, and Tremblay (2000) estimate that the Texas Gulf Coast relative sea level (RSL) in the 
RSA has risen 24 inches since 1909. 

Summary of Current Health 

During the 20th century along the upper Texas coast, the rate of RSL rise has been 0.022 ft/yr (about 1 
foot in 46 years) as measured by the Pier 21 tide gauge on Galveston Island (Figure 1)4.  Two processes 
have caused the change in RSL: compaction of sediments by subsidence causing a lowering of the land 
surface and a rise of global ocean surfaces.  Compared to other locations along the Gulf of Mexico, the 
RSA has a higher than average rate of RSL change.  Climate change models predict even great changes in 
global ocean surface levels, but even without any global change the processes and conditions along the 
Texas Gulf Coast warrant special consideration.  

                                                
4  Gibeaut, White, and Tremblay (June 2000).  Coastal Hazards Atlas of Texas: A Tool for Hurricane Preparedness and Coastal 

Management – Volume 1 The Southeast Coast.  Texas Coastal Coordination Council. 
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Figure 3: Monthly Average Sea Level since 1909 (as measured by the Pier 21 gauge in Galveston County) 

(Straight line is a linear regression through all the data points.)

Discussion of Current Health 

Long-term change is measured centennially.  One additional time frame is geologic, but analysis on the 
basis of this time frame looks at thousands of years, and the data is overly cumbersome and irrelevant to 
the needs of this cumulative affects analysis; it is possible to simply say that changes have occurred.  The 
accepted position is that the overall trend of the Texas Gulf Coast is a continuation of steady retreat over 
the last 18,000 years.  For approximately the last 100 years this rate has been between three and 15 feet 
per year.  Geologists note that this rate is an average, and some areas have retreated faster than this, while 
others have retreated slower.  

There is a general consensus that the change in RSL and the rate of supply of sand has caused the advance 
or retreat of the shoreline.  The observation has been that movement of shoreline has been mainly a 
process of inundation and changes to wave action and currents in response to changes in RSL.  
Additionally, this inundation has capped off the supply of sand to beaches.  Rivers and creeks that 
historically transported sand seaward have been inundated so that they must deposit their sediment load in 
bays where it cannot reach the open coast, and the supply of sand offshore is insufficient to resupply 
eroding beaches.  Finally, offshore supplies of sand are too far out and too deep to be carried in by 
currents and wave action.   

The natural geological setting of the upper Texas coast has created a shoreline that is low in sand supply 
and is undergoing long-term RSL rise. For these reasons, the shoreline will continue to retreat in the 
foreseeable future unless some type of intervention prevails. 
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Short-term change is often contradictory to long-term change, and often defies understanding in its cause 
and effect.  For example, one area of the coast can be advancing rapidly, while another area only a few 
miles away can be simultaneously retreating at the same speed.  Between 1930 and 1956, the west end of 
Galveston Island was advancing at between one and six feet per year, while other areas were losing the 
same amount.  Today, that process has shifted again so that areas of Bolivar Peninsula are advancing at 
several feet per year while other areas are retreating.  Gibeaut et al. (2003) determined that the 48 percent 
of the West Bay System was retreating, while 47 percent was stable and six percent was advancing5. 

The mechanisms for short-term change are wave action, storm frequency, and near-shore sand supply.  
These near-shore supplies are the result of wave action and tidal currents.  These supplies are used to 
resupply the beach and lesson or correct erosion.  Difficulty in predicting short-term change is caused by 
not being able to track the deposition and/or erosion of sand supply, and the fact that the same wave 
actions and tides that resupply the sand to the shore are also affected by the volume of sand.   

According to Gibeaut, White, and Tremblay (2000), “the upper Texas coast has no major source of new 
sand.  The sand that makes up the islands and peninsulas and that extends one to two miles offshore is all 
that is available to the beaches. Most of the time, the beaches are struck by waves that are less than four 
feet high.  The average difference between low and high tide is less than three feet.  The average wave 
height, tide range, and amount of sand in the system are small compared with the world’s beaches. This 
means that between storms the beach and dune elevations and shapes adjust to low energy and, in most 
locations, low sand supply conditions. Maximum natural dune heights are only about eight feet above sea 
level, but at many locations they are much lower or nonexistent. Beaches are relatively narrow and gently 
sloping, and the land behind the beach is low in elevation and generally slopes toward the bays. These 
conditions mean that when a large storm does strike the coast, it has profound effects.   

After Hurricane Alicia, detailed studies showed that it took four to five years for the elevations, widths, 
and shapes of the beaches to recover and the dunes to reform.  However, there was a net loss of sand 
attributable to the storm; only about 55 percent of the eroded sand returned to the beaches and dunes.”  

There is a need for planners, residents, and businesses to know that erosion has no set timeline.  A storm 
can move a shoreline 100 feet in a single event.  Recovery is often astoundingly fast, but it is rarely 
complete, and the shoreline often sustains an overall net loss from its pre-event position.  Finally, though 
beach movement is measured and reported annually, it is characterized in averages.  Therefore, a 
shoreline may move 300 feet over 60 years, but a few significant episodes could cause most of the 
movement, interspersed with numerous much smaller losses.  

In terms of the current condition of the concern, the prevalent matter is the loss of life, way of life, and 
property associated with living in coastal areas.  In many respects, coastal areas are much better protected 
from hazards than in the past.  Specially developed infrastructure, barriers, early warning systems, and 
on-going monitoring have reduced the potential of devastation into a manageable resource, much the 
same as how these facilities and processes have enabled people to harness massive rivers.  However, as 
with rivers that breach their banks and cause mass flooding, coastal hazards remain allusive in their 
tamability.  These hazards fall into three categories. 

                                                
5 Changes in Bay Shoreline Position, West Bay System, Texas James C. Gibeaut, Rachel Waldinger, Tiffany Hepner, Thomas A. 
Tremblay, William A. White With assistance from Liying Xu 
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1. Geological – faulting and other forms of mass wasting 
2. Meteorological – storm activity 
3. Human-induced – land use development and subsidence 

Geological

Geological hazards pertain mostly to faults within the Earth’s crust.  There are three types of fault lines in 
the Earth’s crust (strike slip, strike dip, and reverse strike dip).  On the Texas Gulf Coast, the prominent 
type of fault is strike dip, where one side is forced down while the other remains constant.  Although very 
rare, quakes along the Texas Gulf Coast cause tremendous damage to highways, railroads, foundations of 
residential and commercial developments, pipelines, air field runways, football stadiums, and other man-
made features.  However, they also impact wetlands by exposing them to more frequent and more severe 
periods of inundation that have longer duration.  Eventually, repeated damage results in permanent 
inundation and open water. 

The Houston-Galveston metropolitan region is considered the major zone of surface faulting and accounts 
for at least 160 faults with a cumulative length of more than 250 linear miles.  Of these, 40 faults with a 
combined length of 93 miles have been identified roughly within the RSA.  The lengths of individual 
fault traces range from less than 0.5 miles to more than eight miles, and the measurable vertical 
displacement of faults at the surface varies from zero to 12 feet, but the heights of most fault scarps are 
from less than one to three feet.  Rates of fault movement commonly range between 0.2 and 0.8 in/yr but 
many exceed 1.6 in/yr.  Movement along surface faults apparently occurs episodically. 

Certainly, geological activity is a natural process, but there are human actions taken that do increase the 
propensity for natural processes to accelerate or intensify.  For example, there is strong evidence to 
suggest that water and resource extraction over the past few decades has been a major contributor to both 
the quantity and quality of surface faults.  As extraction occurs, the natural buoyancy of the soil is 
depleted and the clay that surrounds these deposits and aquifers begins to dry and compact.  This 
compaction upsets the equilibrium and promotes cracking and faulting.  Figure 2: Surface faults that 
Intersect Marshes between Follet’s Island and the Louisiana Border depicts the locations of numerous 
coastal faults.  However, 75 percent of these faults did not appear on photographs taken before 1930. 
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Figure 4: Surface faults that Intersect Marshes between Follet’s Island and the Louisiana Border 

(faults are shown in red) 

Meteorological

The natural conditions of the RSA mean that storms are easily able to cause extensive damage, and the 
larger the storm the more pervasive the devastation.  A single event can result in massive beach erosion 
and shoreline retreat.  However, storm surge, high winds, and flooding from torrential rainfall can destroy 
buildings, roads, and change people’s lives forever.  Traditionally, the Saffir-Simpson Scale has been very 
useful in anticipating the potential damage of a storm (Appendix C: Saffir-Simpson Scale).  However, 
recent storms have caused many meteorologists to question the Scale’s ongoing relevance to protecting 
lives and properties amidst global climate change.  For example, Hurricane Ike on September 12, 2008 
was rated the third costliest storm, had the largest wind field and nearly highest Integrated Kinetic Energy 
(IKE) in history, and was only a Category 2 event.  As point of fact, if Hurricane Ike would have made 
landfall as a Category 3 storm it would have broken and set new records for storm surge.  Its damage as a 
Category 2 storm was almost equal to damage that would be expected for a strong Category 4 or weak 
Category 5 storm.   

According to the National Oceanic and Atmospheric Administration (NOAA) Technical Memorandum 
NWS TPC-5, The Deadliest, Costliest, and Most Intense United States Tropical Cyclones from 1851 to 
2006 (and other Frequently Requested Hurricane Facts), “during the past 35 years, the United States has 
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experienced [15 Category 3] or stronger hurricanes (Table 4: Category 3 and Greater Storms 1900-
2008).  However, on the average, a Category 4 or stronger hurricane strikes the United States about once 
every seven years.”  This data suggests there have been fewer exceptionally strong hurricanes than an 
expected 35-year average of about five.  Further, if the data from 1900 to 1960 is used as a gauge, the 
period between 1961 and 2000 had much less activity than it should have had. 

TABLE 4: CATEGORY 3 AND GREATER STORMS 1900-2008 

Name: Year Category: (2) Damage Deaths
Katrina (LA/MS/FL/GA/AL) 2005 3 81,000,000,000 1,833
Ivan (AL/Northwest FL) 2004 3 18,700,000,000 122
Charley (Southwest FL) 2004 4 18,600,000,000 35
Frances (FL) 2004 4 13,690,000,000 49
Jeanne (FL) 2004 3 8,000,000,000 3,035
Georges (FL Keys/MS/AL) 1998 3 8,000,000,000 604
Bonnie (NC/VA) 1998 2/3 1,300,000,000 5
Fran (NC) 1996 3 4,000,000,000 26
Opal (Northwest FL/AL) 1995 3 6,000,000,000 69
Andrew (Southeast FL/Southeast LA) 1992 5 40,700,000,000 65
Hugo (SC) 1989 4 17,400,000,000 56
Elena (MS, AL/Northwest FL) 1985 3 2,500,000,000 4
Gloria (Eastern US) 1985 4 1,803,000,000 8
Alicia (North TX) 1983 3 5,600,000,000 21
Frederic (AL/MS) 1979 3 2,300,000,000 14
Eloise (Northwest FL) 1975 3 2,200,000,000 80
Camille (MS/Southeast LA/VA) 1969 5 8,300,000,000 259
Betsy (Southeast FL/Southeast LA) 1965 3 9,700,000,000 76
Hilda (LA) 1964 3 875,000,000 38
Carla (TX) 1961 4 2,340,000,000 46
Donna (FL/Eastern U.S.) 1960 4 6,500,000,000 364
Audrey (Southwest LA/North TX) 1957 4 1,100,000,000 600
Carol (Northeast U.S.) 1954 3* 3,700,000,000 68
Hazel (SC/NC) 1954 4* 3,050,000,000 1,200
Fort Lauderdale Hurricane (Bahamas/FL/MS/LA) 1947 4 1,000,000,000 51
Great Atlantic 1944 3* 1,200,000,000 390
New England 1938 3* 4,700,000,000 682
Great Labor Day Hurricane (FL Keys) 1935 5 94,000,000 600
South Texas 1933 3 33,000,000 40
Texas (Freeport) 1932 4 112,900,000 40
Florida (Lake Okeechobee) 1928 4 1,000,000,000 4,078
Great Miami (FL/MS/AL/Pensacola) 1926 4 1,200,000,000 372
Nassau (FL/MS/AL/Pensacola 1926 4 96,000,000 287
Florida Keys/South Texas 1919 4 270,000,000 900
Southwest Louisiana 1918 3 68,300,000 34
Texas (Galveston) 1915 4 1,000,000,000 400
Louisiana (New Orleans) 1915 4 276,000,000 279
Cyclone of the Five Days 1910 3 4,156,932 30
Louisiana (Grand Isle) 1909 4 114,000,000 353
Texas (Velasco) 1909 3 45,600,000 41
Great Galveston Hurricane (TX) 1900 4 516,000,000,000 12,000

Source: NOAA 
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Overall fewer and less intense storms do not mean the potential for extensive destruction by a single 
storm is lessened.  For example, Hurricane Andrew, in 1992, was the second most costly storm on record 
but occurred during a period of reduced and weakened activity.  Furthermore, damage estimates are based 
on property values, and the reduced losses of life and property value are partially the result of hurricanes 
making landfall in less populated areas.  For example, Hurricane Katrina was a weak Category 3 storm, 
but caused more damage than the strong Category 4 Hurricane Andrew ($81 billion vs. $41 billion, 
respectively). 

However, because of waterfront development and inflation, many of the historic storms that occupy “most 
destructive” rankings will diminish against future storms, regardless of their strength.  For example, over 
65 percent of the 2005 storms displaced other storms on the top 30 list.   

Galveston Island is not within the “undeveloped coastal barrier” designation made under the Coastal 
Barriers Resources Act (pronounced CoBRA), which dissuades development in such areas “to minimize 
the loss of human life, wasteful expenditure of federal revenues, and the damage to fish, wildlife, and 
other natural resources associated with the coastal barriers along the Atlantic and Gulf coasts…”  
Therefore, individuals and municipalities on the island are at liberty to access federal funds and programs 
for protection and restoration.  Such funds and programs include federal flood insurance, federally funded 
erosion protection and flood reduction projects, and federally funded infrastructure projects such as the 
seawall, navigation channels, roadways, etc.  As compared to other states and municipalities which have 
coastal areas, the State of Texas and the City of Galveston have been conservative in their control of 
coastal land use.  The State, for example, funds resources for infrastructure, erosion protection, beach 
access, etc., which contribute to development, and the City provides recommendations against 
construction in vulnerable areas.   

The effect of storm surge is an important matter for coastal hazards, and it results in what is called barrier-
island breaching.  Breaches are channels that cut across the island from the Gulf side.  They can 
completely cut across or they can connect with ponds, swales, or excavations behind the foredunes that 
ultimately connect to the bay.  Though they are most commonly seen as temporary features, they can 
remain long after a storm to become tidal creeks or inlets, and they are often repetitive occurrences.  
During storms, barrier-island breaching transports sediment landward.  This sediment has been 
transported from the Gulf to the bay side of Galveston Island and provides area on which marshes are 
built.  The same process deposits sand on the island, building it up and allowing its level to remain 
constant with rising RSL6. 

Human-Induced 

Part of what is discussed in terms of geologic and meteorological hazards (development in coastal areas, 
etc.) are man-induced.  In the RSA, though, land use development has specifically caused subsidence, 
which is the result of extracting large quantities of ground water or other resources; when the water or 
resources are withdrawn, the soil compresses upon itself.  “The reduction in water or artesian pressure 
reduces the support for overlying sedimentary strata and the land surface begins to sink or subside.  Most 
of the compaction is permanent because of the inelastic nature of the clay.  However, if ground-water 

                                                
6 Gibeaut, Anderson, and Dellapenna (2004) Living with Geohazards on Galveston Island: A Preliminary Report with 
Recommendations
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pumpage is stopped or reduced so that the aquifer water levels are maintained or raised, clays are no 
longer exposed to drying, and subsidence rates are greatly reduced” (Gibeaut, White, and Tremblay (June 
2000). 

There is no doubt that global climate change is contributing to the present-day sea level rise, and that by 
2050 sea levels could be nearly four inches higher than today (Titus and Narayanan, 1995).  However, far 
more pronounced than that is the rate of subsidence along the Texas Gulf Coast, where the rate of RSL 
change has been measured as exceeding one inch per year throughout the 20th Century7.  

Although subsidence can cause many problems for urban areas, such as infrastructure failure, one of its 
major hazards is to estuaries and other natural features.  In some respects, the damage can be very similar 
to that from faulting.  In some inland areas of California subsidence from uncontrolled extraction of 
groundwater has resulted in more than 30 feet of subsidence.  But because of its location its negative 
effects are reduced.  However, in low-lying areas, for example around bays and estuaries that are subject 
to periodic flooding, subsidence of only a few inches can result in permanent inundation and destruction 
of wetlands.  The Galveston Bay System has observed thousands of acres of vegetated wetland replaced 
by open water because of virtually insignificant amounts of subsidence.  Subsidence is also identified as 
the main cause for much of the regions altered coastline and redistributed wetlands and aquatic 
vegetation. 

Subsidence of varying degrees has 
occurred along the entire Texas 
coast, but the most significant 
subsidence is in the Houston-
Galveston area where a large 
subsidence “bowl” with as much 
as 10 ft of subsidence near its 
center has formed (Figure 3: Land 
Surface Subsidence in the 
Houston-Galveston area from 
1906-1978).  In this area, the 
amount of land undergoing at least 
one foot of subsidence, including 
the area around Texas City, has 
grown from about 140 square 
miles in the 1940’s to more than 
3,600 square miles in the 1980’s.  Average maximum rates of subsidence at the center of the "bowl" were 
as high as 0.4 ft/yr for the period 1964 to 1973.  But it should be noted that between 1943 and 1973 there 
were more than a dozen centers of subsidence8.  In human terms, this rate of subsidence has resulted in a 
part of Baytown (near the head of Galveston Bay) being condemned and converted into a nature preserve 
and wetland area (Figure 4: Effects of Subsidence on Brownwood in Baytown). 

                                                
7 Coplin and Galloway (1999) “Houston-Galveston, Texas: Managing Coastal Subsidence.” In Galloway, Jones, and Ingebritsen 
(1999) Land Subsidence in the United States.  
8 R. K. Gabrysch (1984) Case History No. 9.12. The Houston-Galveston Region, Texas, U.S.A. 

Figure 5: Area of Brownwood
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Figure 6: Land Surface Subsidence in the Houston-Galveston area from 1906-1978 

The fate of the Brownwood subdivision of Baytown, named after Edwin Rice Brown Sr. of Mississippi, 
affords a particularly dramatic example of the dangers of coastal subsidence (Coplin and Galloway, date 
unknown).  Brownwood was constructed, beginning in 1938, as an upper-income subdivision on wooded 
lots along Galveston Bay (Holzschuh, 1991).  Roads and lots for 400 homes were carved out of the 
bushes on this 450 acre riverfront peninsula.  Brownwood residents enjoyed a beautiful setting and 
lifestyle of fishing and sailing in the surrounding bays.  However, flooding from a storm surge in 1961 
was the first incident which halted further development.  At that time the area was generally 10 feet or 
less above sea level.  By 1978 more than eight feet of subsidence had occurred. 

“The subdivision is on a small peninsula bordered by three bays. [It] is a community of about 
500 single-unit family houses. Because of subsidence, a perimeter road was elevated in 1974 to 
allow ingress and egress during periods of normal high tide [about 16 inches], and to provide 
some protection during unusual high tide. Pumps were installed to remove excess rainfall from 
inside the leveed area.  Because of subsidence after the roadway was elevated, tides of about [4 
feet] will cause flow over the road. The United States Army Corps of Engineers studied methods 
to protect the subdivision from flooding. The cost of a levee system was estimated to be about 
$70 million. In 1974, the Army Corps estimated that it would cost about $16 million to purchase 
442 homes, relocate 1,550 people, and convert [750 acres] of the peninsula into a park.  This 
proposed solution was approved by the Congress of the United States and provided necessary 
funding. However, the project required that a local sponsor (the City of Baytown) should 
approve the project, provide 20 per cent of the funds ($3 million) and agree to maintain the park. 
By the time the first election to fund the project was held on 23 July 1979, the cost estimate had 
increased to $37.6 million, of which the local share was $7.6 million. The proposal was 
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defeated, and two days later 12 inches of rain fell on Brownwood causing the flooding of 187 
homes. Another bond election was held on 9 January 1980 and again the proposal was defeated. 
Accepting the residents’ decision, Baytown officials began planning the sale of $3.5 million worth 
of bonds to finance the first stage of a fifteen-year, $6.5-million programme to upgrade utilities in 
the subdivision. Meanwhile, those who own the houses generally also owe mortgages and cannot 
afford to purchase other homes.  Although they continue to live in the subdivision many have to 
evacuate their homes about three times each year.” 

—Gabrysch, 1983 

Shortly after this article was published, Hurricane Alicia struck the RSA and finalized the neighborhood.  
All homes were abandoned and the subdivision is now a swampy home to egrets and scarlet ibis.  

Figure 7: Effects of Subsidence on Brownwood in Baytown 
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3.11.3 Summary of Direct Impacts 

Direct impacts for the coastal hazards concern is continued stress to coastal systems. 

3.11.4 Summary of Indirect Impacts 

As the direct impact advances, and coastal systems become more vulnerable, it is likely that various 
indirect impacts due to geological, meteorological, and human-induced mechanics will become more 
serious threats to coastal environments and ecosystems.   

Geological

Changes in sea level, the loss of shoreline, and the increase of faulting will probably cause increased 
damage and liability to the built form over time as more development comes to coastal areas.  Coastal 
areas are dynamic, and change is constant and consistent.  As already explained, coastal systems result in 
continual changes to coastlines.  These ecosystems require space to fluctuate.  However, the development 
of coastal areas for urban uses places constraints on the natural systems, and limits the ability for natural 
systems to regulate themselves.  When foundations are poured, seawalls, jetties, and other control devices 
are implemented to protect the built environment, this natural flexibility is constricted, and must be 
exerted elsewhere.  Therefore, the indirect effect of more development is a greater potential for damage 
when natural processes are released suddenly.   

Meteorological

Although there is still a lot of debate over whether the Gulf of Mexico is entering a more active period of 
storm activity, the indirect impacts to beachfront development from meteorological forces is increasing, 
mainly because of emerging beachfront development densities.  To date, no reliable connection has been 
made between ocean surface temperatures and storm intensity and/or formation rates.  However, the 2008 
Atlantic Storm Season demonstrated several times the increased dangers of storms and their 
accompanying surges.  The most notable demonstration occurred on September 12/13, when Hurricane 
Ike made landfall at approximately Galveston. 

Hurricane Ike made landfall on Saturday (13 September), causing up to an estimated $16 billion of on-
shore and off-shore insured damage, according to reports.  Both on and off-shore insured losses were 
tempered by the path of the storm – which avoided the strongest concentration of oil and gas production 
platforms – and the lower-than-expected storm surge, noted catastrophe risk modeling firm AIR 
Worldwide Corporation.  Risk Management Solutions made preliminary estimates of between $6 and $16 
billion for total on and off-shore insured losses, excluding losses from inland flooding or losses covered 
under flood policies issued by the National Flood Insurance Program, according to the firm.  AIR noted 
that flooding continues to be a “major concern,” but added that much of the damage in downtown 
Galveston and Galveston Island “will not be covered by the private insurance industry.”  On-shore losses 
are estimated by AIR at between $8 and $12 billion, with an expected loss of around $10 billion.  It 
estimates insured losses to offshore assets in the Gulf of Mexico of between $600 million and $1.5 billion 
with an expected loss of around $1 billion.  

A study by Hallegatte, S. et al. (2008) looked at the economic impacts of a storm surge of approximately 
six feet to Copenhagen, Denmark, a city which possesses many of the same geographical and density 
issues that the Houston Metropolitan area possesses.  The study gives a very detailed modeling account of 



Cumulative Effects Analysis  Palisade Palms Phases III and IV 

BOA 5624 57  February 2009 

what could happen with a storm surge similar to what Houston would have experienced if Ike’s projected 
surge would have come true.  First, it is important to note that losses are calculated by insurance 
companies as monies paid out for settlement.  This is a very flawed system of analysis, and the study 
identifies several ways this is true: (i) by spatial or sectoral diffusion into the wider economic system over 
the short-term (e.g. through disruptions of lifeline services) and over the longer term (e.g. sectoral 
inflation due to demand surge, energy costs, company bankruptcy, larger public deficit, or housing 
prices); (ii) by responses to the shock (e.g. loss of confidence, change in expectations, indirect 
consequences of inequality deepening); (iii) by financial constraints impairing reconstruction (e.g. low-
income families cannot finance rapidly the reconstruction of their home); and (iv) by technical constraints 
slowing down reconstruction (e.g. availability of skilled workers, difficulties in equipment and material 
transportation, difficulties in accommodating workers).  A fifth amplification is due to the insurance 
companies themselves not issuing settlements for a variety of reasons. 

The report indicated that with a relatively modest storm surge event, substantial losses would be noted in 
all economic sectors including manufacturing, housing, trade, transport, finance, and personal services.  
The report also indicated social and domestic problems would increase in positive correlation with other 
economic losses.  Finally, there would be long-term cash flow constraints that could have substantial 
regional implications.   

The Copenhagen study is applicable to the East Beach and RSA.  First, the expansion of residential 
development in coastal areas means a more complex network of exchange of goods and services.  While a 
major meteorological event may cause instantaneous disruptions, a strong flood event would produce 
lingering impacts, and these would be much more pervasive to the economy on a much deeper level.  This 
kind of scenario is currently being observed in New Orleans where, after three years of rebuilding, there 
are still many examples of un-restored losses.  In September, 2005, initial estimates placed liabilities from 
Hurricane Katrina at $125 billion.  A recent estimate doubled the 2005 estimate.  In 2005, gross domestic 
product (GDP) growth went from 3.8 percent in Quarter 3 (Q3) to 1.3% in Q4.  Fortunately, the economy 
was still growing strongly, and by Q1 2006 GDP growth bounced back to a robust 4.8%  (Source: Bureau 
Economic Analysis [BEA], National Accounts).  If a major storm surge event were to occur in a stagnant 
economy it is very likely the losses would be greater and would last longer. 

Second, social and domestic problems are likely to be magnified by a major flood event.  A post-Katrina 
Federal Emergency Management Administration (FEMA) report from 2005 established four conclusions: 
1) More than a third of the region’s 1.7 million residents lived in areas that suffered flooding or moderate 
to catastrophic storm damage; 2) disparities in storm damage were demonstrated by race, poverty, and 
housing tenure; 3) Outside the city, there were actually smaller shares of African American, poor, and 
unemployed residents in the damaged areas; and 4) if nobody were able to return to damaged 
neighborhoods – New Orleans would be at risk of losing more than 80% of its black population.  
Nevertheless, this is only a small portion of the impact, and social unrest is likely to follow.  For example, 
the FEMA report found that “conflict took the form of opposition to proposals to locate FEMA trailers in 
public spaces within neighborhoods that sustained less damage.  In this case the interests of advantaged 
neighborhoods (advantaged by protection from flooding and by having residents in place to express their 
views) were in conflict with the interests of absent residents who have no place to return.”  Other social 
indicators saw rises in property crime, domestic and common assault, and deviant social behavior.  There 
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were simultaneous increases in depression and alcohol and substance dependence and decreases in labor 
force participation.     

Third, cash flow constraints are likely to create very long-term complications for restoration.  Lack of 
employment will reduce spending power and will make it harder for people of little or no means to re-
establish their lives.  This will have wide-felt economic implications. 

Human-Induced  

Indirect impacts experienced from coastal subsidence would affect both natural and man-made systems.  
Previous discussion looked at the loss of neighborhoods and ecological areas.  This trend will continue 
with increasing orders of magnitude as subsidence increases.  However, it is also very possible that storm 
events will intensify the effects of subsidence.    

3.11.5 Other Reasonably Foreseeable Effects 

At this time the RSA is undergoing a progressive trend toward development.  Although it is not known at 
this time specific developments planned for the RSA, it is unlikely that, short of a catastrophic economic 
event, this trend will entirely cease.  Therefore, it is reasonable to foresee that land use development will 
continue throughout the RSA.    

3.11.6 Results of Cumulative Effects Analysis 

The cumulative effects analysis has determined that continued development of coastal areas will be both 
the cause and recipient of increased hazards.  Geologic conditions will continue to degrade, causing 
increased changes to coastal areas through beach erosion and accretion, as well as faulting.  
Meteorological hazards will become increasingly pronounced as the density of built-up areas along the 
coast increases; associated property loss totals will be greater because much of the development along 
waterfronts is high-income.  Storm surge will affect an increasing number of homes and businesses, as 
will wind and rain from storm activity.  Man-made hazards will become more pronounced, particularly 
subsidence.  It is likely that inundations will become more frequent and more extensive.  Also, as 
development increases the amount of potential debris will also increase.  Nevertheless, it is important to 
note that a single project would not result in extensive cumulative effects, and all of the processes that are 
likely to intensify cumulative effects are already in place, and have been for a while.  Indeed, all of the 
coastal hazards are at a regional scale which the Proposed Project cannot either intensify or weaken. 

A positive measure of this project is its ability to withstand severe weather.  While Hurricane Ike 
destroyed or seriously damaged many homes and other structures, the towers of Stage I sustained no 
damage to their structures and only minor damage to associated facilities; this damage would be 
anticipated and would be engineered into the project as protection from storm surge. 

3.11.7 Mitigation Opportunities  

It is outside the control of the East Beach developer to mitigate for coastal hazards; therefore, project-
specific mitigation is not provided for the coastal hazards concern.  

That said, there are some things that can be done to lessen the extent of potential damage.   

� Land use planning and regulations of the development in hazard-prone areas, such as prohibiting 
new construction in a floodplain, along a coastline or in any other hazard prone area.   
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� Enforcement of building codes and environmental regulations.  
� Public safety measures such as continual maintenance of roadways, culverts and dams.  
� Acquisition or relocation of properties, such as purchasing buildings located in a floodplain.  
� Retrofitting of structures & design of new construction such as elevating a home or building.  
� Coastal zone management, such as dune restoration and harbor safety measures.  
� Comprehensive emergency planning, preparedness and recovery. 

Since the failure of Brownwood, a variety of measures have been taken to reduce the potential for future 
inundations of coastal communities.  A number of the cities that line the shore of Galveston Bay, and 
critical industrial zones within storm surge areas, have constructed dikes and levees to protect them from 
storm surge, erosion, and other effects of coastal mechanics.  For example, a levee has been constructed 
around the Dow Chemicals complex in Freeport, and parts of Freeport also are benefitted by its 
construction.  One of the more widely known measures was the construction of the Texas City Dike 
(Exhibit A-9: Texas City Dike).  The dike was authorized in the mid 1930s, so it predates the loss of 
Brownwood, but it is an example of what many communities are attempting since recognizing the dangers 
of inundation.  

The Texas City Dike is a manmade protective barrier, comparable to a levee or seawall projecting 
approximately five miles to the southeast into the mouth of Galveston Bay, and flanked by the eastern tip 
of Galveston Island and Port Bolivar, Texas.  The dike was originally designed to reduce the impact of 
sediment accumulation along the lower bay.  However, as Texas City expanded from its industrial roots to 
become a thriving residential community, the dike's purpose changed, and it became the city's best hope 
against a catastrophic incursion of water surging westward into the low-lying community from a 
hurricane landfall in the Bay.  The anticipation was that the dike would lessen or even entirely deflect 
substantial damage to the city from such a potentially cataclysmic event. 

This structure has provided an unintended effect.  According to Region II of the Texas General Land 
Office, the Texas City Dike has resulted in approximately nine feet of annual accretion to the East Beach 
and lower Bolivar Peninsula areas (Exhibit A-10: Changes of Shoreline).  One stretch of Bolivar 
Peninsula accretes by almost 12 feet per year. 

As explained, coastal development is a regional matter.  By barring any federal and state assistance in 
unincorporated areas, the CoBRA and Texas legislation have attempted to prevent development in 
sensitive areas.  However, to effect positive change in incorporated areas, policy needs to be written to 
prevent the type of development that would become susceptible to, and a cause of, coastal hazards.  
Regional policy also needs to consider whether off-shore structures such as levies and dikes are 
appropriate technologies for controlling negative effects of coastal environments. 
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4.0 CUMULATIVE EFFECTS ANALYSIS SUMMARY  

The East End area of Galveston Island, in Galveston County, Texas, is, similar to many other coastal 
areas, becoming more in demand for residential development and this type of growth is not anticipated to 
change through 2030.  Additionally, local and regional government agencies continue to plan for this 
growth and have adopted various land use and even transportation plans for the area.   

The Palisade Palms Stage II project would fill a market niche for upper-end sustainable residential 
developments, and it would stimulate growth of the local economy. 

Because conversion of land from one undeveloped use to some type of development causes most of the 
effects on other social and natural resources, the objective of this cumulative effects analysis was to 
evaluate land use and corresponding environmental effects that would be expected to occur over the 
timeframe of the study (1967 to 2040).  Therefore, the cumulative effects and indirect impacts analyses 
used professional opinions and advice of local planners through an interview process to forecast 
development that would happen with or without the project.   

The CEA attempted to determine the magnitude of the potential cumulative effects on the resources.  This 
analysis attempted to quantify the cumulative effects within the Area of Effect whenever possible.  This 
cumulative effects analysis determined that there would be potential adverse effects to many resources 
including: land use, public services, water, and wetlands, but these effects were found to be minimal in 
comparison to the greater environment in which the Proposed Project is located, and the 24-hour-per-day 
presence of residents would prevent socially unacceptable behavior and deleterious actions to wetlands, 
floodplains, and threatened and endangered species.  The Proposed Project would not stress resources and 
concerns beyond that point whereupon mitigation could not cause adequate restoration.  Table 4: 
Summary and Comparison of Likely Cumulative Effects for No-Build and Build Alternatives 
provides a brief statement of the impacts on each resource/concern examined for this Cumulative Effects 
Analysis.  

TABLE 5: SUMMARY AND COMPARISON OF LIKELY CUMULATIVE EFFECTS FOR NO-
BUILD AND BUILD ALTERNATIVES

Issue No Build Alternative Build Alternative 
LAND USE RESOURCES 

Local and Regional Area 
Land Use 

The No-Build Alternative is not consistent 
with the area's long-range planning ideals, 
but would not prevent future East Beach 
development. 

The Build Alternative is consistent with the 
area's long-range planning ideals; the 
cumulative effect is that the East Beach 
area would have a greater range of 
residential, commercial, professional, 
public use, and institutional land uses and 
options.    

SOCIAL AND ECONOMIC RESOURCES 

Public Facilities and 
Services 

The No-Build Alternative would not 
provide the East Beach area with needed 
infrastructure. 

The Build Alternative would provide the 
City over $10 million in assets and more 
than $160 million in tax revenues over 40 
years; the cumulative effect is that the East 
Beach area would be better served by 
municipal services.  
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TABLE 5: SUMMARY AND COMPARISON OF LIKELY CUMULATIVE EFFECTS FOR NO-
BUILD AND BUILD ALTERNATIVES

Issue No Build Alternative Build Alternative 

Visual Resources 
Changes to visual resources would occur in 
the East Beach area regardless of whether 
the Proposed Project is approved and built.  

The Build Alternative would introduce an 
urban aesthetic element to the East Beach 
area; the cumulative effect would be an 
extension of the existing urban aesthetics 
throughout the Galveston Island 
beachfront. 

Traffic 
Increased traffic would occur in the East 
Beach area regardless of whether the 
Proposed Project is approved and built. 

The Build Alternative would mean that 
congestion is likely to increase at the east 
end of Galveston Island; the cumulative 
effect would be similar levels of 
congestion, as this area is planned by the 
city for urban-style development  

NATURAL RESOURCES 

Prairie Uplands 

The No-Build Alternative would not 
remove vegetation, but increased 
development over time of this area would 
have the same effect. 

The Build Alternative would result in some 
loss of vegetation but would also include an 
Adaptive Management Plan for wetlands 
that would prevent extensive loss; the 
cumulative effect (including future 
development) would be a net loss of 
vegetation but, using effective mitigation 
plans, would result in net higher quality 
habitat.    

Threatened and 
Endangered Species 

The No-Build Alternative would not 
displace habitat or block migration routes, 
but this would likely still occur because of 
other, unregulated recreational or permitted 
construction, uses  

The Build Alternative would result in 
permanent displacement of habitat, and 
blockage of migration routes; because the 
East Beach area is planned for urban-style 
development, the cumulative effect would 
be similar regardless of this project’s 
approval.  However, the use of Adaptive 
Management and Avian Protection Plans 
would result in long-term improvement to 
conditions for sensitive species. 

Migratory and Resident 
Birds 

The No-Build Alternative would not 
disturb nesting sites, but would also not 
include measures to prevent disturbance 
from other sources. 

The Build Alternative would include an 
Avian Action Plan for mitigation of any 
impacts and, if followed by other 
developments would improve conditions. 

Water Quality 

The No-Build Alternative would not result 
in any difference to long-term storm water 
run-off volumes because the East Beach 
area is planned for urban-style 
development.  

The Build Alternative would increase urban 
storm water run-off volumes, but because 
of the type of structures would generate 
less run-off than less dense development, 
and would channel run-off in a more 
controlled and environmentally safe 
method and would have a less erosive 
cumulative effect than lower density 
development. 
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TABLE 5: SUMMARY AND COMPARISON OF LIKELY CUMULATIVE EFFECTS FOR NO-
BUILD AND BUILD ALTERNATIVES

Issue No Build Alternative Build Alternative 

Estuarian 

Dune Swale Wetlands 

Sand Flat 

The No-Build Alternative would not result 
in any removal of wetlands but the area 
would still experience loss because the area 
is planned for urban-style development. 

The Build Alternative would include an 
Adaptive Management Plan for wetlands 
that, if implemented throughout the East 
Beach area would result in generally higher 
quality than existing wetlands; in this 
scenario the cumulative effect would be 
more positive than not constructing the 
project. 

Floodplains 

The No-Build Alternative would present an 
opportunity for less density development 
which would ultimately result in more 
structures being in the floodplain and 
would reduce floodplain storage more 
positively than the proposed project. 

The Build Alternative would have the 
cumulative effect of restricting the amount 
of structures in the floodplain and, because 
of structural mass, would produce less 
potential for damage to personal property 
than lower density development. 

Coastal Hazards 

Overall coastal hazards are broad regional matters that due to population growth, would 
be similar in effect regardless of whether the Proposed Project or a less density project is 
built.  Therefore, neither the No-Build nor the Build Alternative would produce a 
cumulative effect that would substantially advance or restrict the evolution of hazards.  
The Build Alternative would, however, have the cumulative effect of reducing the 
footprint of development and that would limit property damage and may very marginally 
slow the progression of  faulting and subsidence.  

A review of Table 4: Summary and Comparison of Likely Cumulative Effects for No-Build and 
Build Alternatives indicates that, because the area is planned for eventual urban-style development, a 
Build decision on the Proposed Project would not have substantially different negative cumulative effects 
than would a No-Build Build decision.  In fact, with the implementation of effective Wetland Mitigation, 
Avian Action, and Adaptive Management Plans, there is a better chance that the Proposed Project would 
contribute beneficially to the East Beach area than not having it there.     
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