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SECTION 1. INTRODUCTION

A. REPORT PURPOSE & RELATIONSHIP TO THE TEXAS COASTAL RESILIENCY

MASTER PLAN

The Texas General Land Office (GLO) has prepared a Texas Coastal Resiliency Master Plan (Plan) to
guide the restoration, enhancement and protection of the state’s natural resources. The Plan
provides a framework to protect communities, infrastructure and ecological assets from coastal
hazards that include short-term direct impacts (e.g., flooding, storm surge) and long-term gradual
impacts (e.g. erosion, habitat loss). The Plan identifies coastal Drivers and Pressures, the Issues of
Concern (IOCs) these Drivers and Pressures create, and proposes projects grouped into Resiliency
Strategies to reduce impacts. The Plan is a tool for selecting and implementing projects that
produce measurable economic and ecological benefits to advance coastal resiliency, provide for
meaningful stakeholder engagement, and work toward an adaptable planning process that
accommodates changing coastal conditions as well as the evolving needs and preferences of the
citizens of Texas.

The goal of this Technical Report (Report) is to support the content of the Plan by demonstrating the
application of sound and objective science and engineering drawn from current data and
information. This Technical Report presents the methodology employed in Plan development, the
outcome of coastal analysis tasks (i.e., project identification, project screening, Technical Advisory
Committee analysis, technical assessments), and the rationale for Plan outcomes and proposed
solutions (i.e., Resiliency Strategies).

B. PLANNING AND TECHNICAL APPROACH OVERVIEW

Plan development took place from March 2016 through March 2017, consistent with the planning
process outlined in the Plan. Plan development tasks included literature review and data analysis,
evaluation of coastal Issues of Concern, development and application of evaluation criteria,
identification and screening of potential projects via desktop (planning level) engineering and
Technical Advisory Committee (TAC) reviews, environmental, physical, and economic
characterizations of the coast, and development of Resiliency Strategies. This initial planning
process also entailed the development of a project geospatial database (Database) comprised of
projects proposed by various coastal technical experts, agencies, stakeholders and organizations.
Future planning phases will entail more detailed analyses of projects and Resiliency Strategies,
based on the framework and concepts established by the Plan.

The Plan is a continuation of the GLO's 2012 Coastal Planning Study and features a number of
elements developed at that time. While the 2012 study yielded valuable insights into coastal
restoration and protection needs, it did not result in a formal plan document. However, key
outcomes of the study have been introduced into this Plan through review of data and information,
as well as communications with GLO staff involved in that effort. Among others, these included a
preliminary list of coastal projects and planning documents.

C. REPORT CONTENT & STRUCTURE

This Report is organized into eight sections. SECTION 1 provides an overview of Report purpose
and goals, its relationship to the Plan and its technical approach. SECTION 2 introduces the various
partners involved in the collaborative Plan development effort. SECTION 3 presents the
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methodology and planning principles used to guide the technical assessment. 0 identifies the steps
taken to collect and organize relevant coastal data and information. O describes the steps taken to
screen identified projects to ensure their relevance and contributions to coastal resiliency goals.
SECTION 6 discusses the Technical Advisory Committee’s role in the analysis of the proposed
projects. SECTION 7 introduces the technical assessment methodology used to prioritize coastal
projects for potential inclusion in the Plan. SECTION 8 describes the Resiliency Strategy
formulation process that serves as the centerpiece of the Plan results.

Technical Report to the Plan 2 Texas General Land Office



SECTION 2. TEXAS COASTAL RESILIENCY MASTER PLAN
PARTNERS

Development of all aspects of the Plan, including
the planning framework and the technical work,
was a collaborative effort among multiple partners
that collectively represented a diverse array of Texas
disciplines (Figure 2-1). Presented below is an Coastal
introduction to the various partners and their Resiliency
respective roles and responsibilities.

Master Plan
Crouch (GLO)

A. TEXAS GENERAL LAND OFFICE

The Texas General Land Office is authorized under
state legislation to restore, enhance and protect the
state’s coastal natural resources. Toward that end,
the GLO led preparation of the Texas Coastal
Resiliency Master Plan and, in so doing, provided a
framework for projects that protect communities, infrastructure and ecological assets from coastal
Issues of Concern, such as coastal flooding, storm surge, erosion and habitat loss. The GLO
managed a Planning Team, listed and described alphabetically below, that was responsible for
overseeing the direction and approach of Plan development activities, as well as those associated
with this Technical Report.

Figure 2-1: The GLO's Planning Team

B. AECOM

AECOM was selected to provide planning and engineering support for technical elements of the
Plan development process. AECOM's responsibilities included participating in planning activities,
liaison with the GLO and other partners (e.g., Technical Advisory Committee), and leading various
technical tasks. The latter included literature review of existing models and data, project
identification and screening, planning level engineering, analysis of benefits and socio-economic
impacts, project technical assessments, analysis of Resiliency Strategies, Report production and
Plan preparation assistance.

AECOM's team included several Texas-based firms with the following roles and capabilities:

e Alpine Ocean Seismic Services, Inc. - Sediment source and geotechnical services

e Crouch Environmental Services, Inc. - Public outreach and environmental planning

e DHI Water and Environment, Inc. - Coastal modeling and physical and risk assessments

e J.Simmons Group - Coastal construction and beneficial use of dredged material planning

C. CROUCH ENVIRONMENTAL SERVICES, INC.

Crouch Environmental Services, Inc. (Crouch) led outreach efforts that entailed coordinating with
the TAC, local officials, and government entities. Crouch also developed informational materials for
the various end users of the Plan, prepared an educational pamphlet (“Shoring Up Our Future”), and
generated the Plan and other materials for the Texas State Legislature, the TAC and public
consumption.

Technical Report to the Plan 3 Texas General Land Office



D. HARTE RESEARCH INSTITUTE

Harte Research Institute (HRI) has been involved in coastal planning with the GLO since the
agency's planning process commenced in 2012. At that time, HRI assisted the GLO in developing a
preliminary list of projects that were subsequently evaluated by a Technical Advisory Committee.
That body was reassembled and expanded in 2016 to support the Plan effort and is described in the
next subsection.

For the development of the Plan, HRI provided technical expertise on the physical and ecological
systems along the Texas coast. This entailed acquiring or developing datasets and reference
materials to contribute to technical analyses and support Plan development. In addition, HRI
performed characterizations of coastal environments, ecosystem services and planning regions.

E. TECHNICAL ADVISORY COMMITTEE

The planning process involved engagement with a Technical Advisory Committee, composed of
four regional committees (corresponding to the four regions identified in the Plan) and one core
committee (composed of GLO-identified statewide and regional decision makers, technical experts
and coastal residents/users with insights into coastwide vulnerabilities, opportunities and unmet
needs). The TAC included: researchers in many fields of coastal science; local, state, and federal
natural resource agency personnel; members of public, private and non-governmental
organizations; and engineering and planning experts. The TAC provided input and feedback to the
GLO and its partners on matters such as coastal Issues of Concern prioritization, identification and
evaluation of candidate programs and projects, and review of draft Plan outcomes.

Technical Report to the Plan 4 Texas General Land Office



SECTION 3. TECHNICAL ASSESSMENT METHODOLOGY

A. TECHNICAL PROCESS OVERVIEW

The technical process is structured around the Planning Process presented in Figure 3-1. The
technical process was composed of four elements (i.e., analyzing existing data and information,
project screening, TAC analysis, Planning Team technical analysis), followed by the development of
recommended Resiliency Strategies. These four technical elements are described in detailin 0
through 7 and the development of the Resiliency Strategies is detailed in SECTION 8.

Analyze

Existing Data i i Additional Technical
& Information Project Screening Anal';';gi f |>erf> jgc"t‘;:

« Project Lists « Physical Systems

Develop | « Technical Identify « Cost/Benefits Prepare : f”ha",ce Fr;m'l'
Planning References Projects Develop Environmental teration Resiliency
Framework Ongooing & Issues of i = © Strategies

Identify Next Steps
« Gap Analysis

1%t Screening 2 Screening «» Ongoing TAC Review

Ongoing & 2 alua . !
Completed - Concern e

TAC TAC TAC & Local
Assessment Project Official Review
of Issues of Evaluation of Projects and

Concern & Gap Resiliency
Projects Strategies
Submitted

Figure 3-1: The Planning Process

Beginning with a comprehensive list of coastal resiliency projects proposed to date, the Planning
Team conducted multiple screenings to identify projects that aligned with Plan goals. The screening
process is described in detail in 0. Projects aligned with Plan goals were subsequently analyzed
through parallel technical analyses — one conducted by the TAC and the other by the Planning Team.
The former determined the relevance of individual projects to specific regional coastal resiliency
needs, while the latter focused on a range of factors, including:

e Cost Assessment;

e Economic and Benefits Assessment;

e Physical and Risk Assessment;

e Feasibility and Constructability Assessment;
e Environmental Assessment; and

e Sediment Management.

At the completion of the prior steps, the TAC and local stakeholders were engaged through a series of
regional meetings in November 2016 to present the draft findings of the Plan, and allow for feedback
prior to finalizing the Plan.

Figure 3-2 presents the summary of TAC engagement at the time of the November regional meetings.

Technical Report to the Plan 5 Texas General Land Office



Basic info .
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information [l Potential Bl meetings
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May 25-June 6 deie o assessment

Supplemental
Info Regarding
10Cs

- : Results
Plan implementation ' TX Coastal Reported to

and further Resiliency TAC and
enhancements Master Plan local elected

officials Additional
November information
(socio-economic,
costs, benefits...)

Identify
next steps

In-depth projects/
solutions analysis

Figure 3-2: TAC Process Overview (November 2016)

Upon completion of the concurrent analyses, the final step in the process was to define recommended
Resiliency Strategies for incorporation into the Plan, and to group projects into these strategies. The
Resiliency Strategies are described in detail in the Plan and the final list of strategies is shown in
Figure 3-3.

Delta & Restoration
Lagoon of Beaches
Restoration & Dunes

Rookery
Island
Creation & .
Restoration Resiliency

Strategies

Freshwater Bay Shoreline

Wetlands & Stabilization

& Estuarine
Wetland

Conservation a
Restoration

Plans, Oyster Reef
Policies Creation &
& Programs || Restoration

Figure 3-3: Texas Coastal Master Plan Resiliency Strategies
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B. FOUR COASTAL REGION ANALYSIS APPROACH

The Texas coast was divided into four regions to facilitate presentation of Issues of Concern and
potential solutions. The four regions are generally based on major bay systems and habitats as
described in Table 3-1 (USACE, 2015). These regions also align with other previous and ongoing
coastal planning studies conducted by the GLO and the U.S. Army Corps of Engineers (USACE).

Table 3-1: The Four Coastal Regions

. Mouth of Sabine River at the Brazoria, Chambers,
Sabine Pass to .. .
1 Texas-Louisiana border to west Galveston, Harris,
Galveston Bay .
side of Galveston Bay Jefferson, and Orange
Entire Matagorda Bay system from
the Brazoria-Matagorda Count Calhoun, Jackson,
2 Matagorda Bay . d Y . . .
line to eastern edge of San Antonio Matagorda, and Victoria
Bay

Aransas, Kleberg, Nueces,
3 C Christi B San Antonio Bay to Baffin B
orpus Christi Bay an Antonio Bay to Baffin Bay Refugio, and San Patricio
Sothern edge of Baffin Bay to the Cameron, Kenedy, and

Padre Island
4 adre istan Texas-Mexico border Willacy

I. SUBREGIONS
The 2012 coastal planning effort, referenced in SECTION 1, delineated coastal regions into subregions
to better represent TAC feedback (the 2012 TAC being similar in function to the current TAC described
in SECTION 2). For the 2012 effort, these subregions were based on the spatial distribution of the
projects evaluated by the TAC, as well as geographic features such as water bodies, landmasses and
population centers. This subregion approach allowed for a more refined understanding of the Texas
coast and associated issues and opportunities.

One of the lessons learned from the 2012 effort was that subregions should be based on a standard
ecology-driven dataset that could be utilized along the entire Texas coast, as opposed to a geopolitical
data set that resulted in ecologically arbitrary boundaries. This approach was used to generate the
Plan's subregions and, due to this adjustment, some challenges were encountered in consistently
incorporating 2012 results to the 2017 efforts.

Several different datasets were considered for use in developing the new subregion boundaries,
including:

e Texas Commission on Environmental Quality service regions;

e Texas Water Development Board Groundwater Management Areas and Regional Water
Planning Areas;

e Texas Parks and Wildlife Department Gould Ecoregions and Natural Subregions;

e U.S. Environmental Protection Agency Omernik Level IV Ecoregions; and

e U.S. Geological Survey (USGS) National Hydrography datasets and several different levels (e.g.,
10-digit) of Hydrologic Unit Codes (HUCs).

The subregions were ultimately delineated according to USGS HUC-10 watersheds, bounded landward
by the GLO Coastal Zone Boundary. These watersheds were chosen because they highlight similarities

Technical Report to the Plan 7 Texas General Land Office



in coastal attributes, coincide neatly with the bay systems, and are small enough to provide for local-
level analysis that could be combined to make larger units for landscape-level analysis. Using the
watershed dataset also allowed for contiguous coverage across the Texas coast. The subregions were
based on the 64 resultant HUC-10 watersheds and four Gulf-facing beaches and dunes subregions,
with Figure 3-4 showing the 2016 subregions compared to the previous 2012 iteration. For Gulf-facing
beaches and dunes, a line was drawn 1,000 ft landward and parallel to the shoreline to encompass the
foredune complex and the entire Gulf-facing beach within each region. Gulf-facing subregions
extended to the Gulfward boundary of the state, three leagues (10.35 miles) out into the Gulf of Mexico.

250
1 I 1 1 1 1 1 1 1 Km L

Esri, HERE, Pelorme, Mapmylndia, 8 OpenStreetisp contributors, and the GIS user,
comimunity

Figure 3-4: Texas Coastal Subregions, 2012 (Color) and 2017 (Hollow)

Technical Report to the Plan 8 Texas General Land Office



The list of subregions is given in Table 3-2. Maps showing the location of each subregion are provided
in Figure 3-5 through Figure 3-8.

Table 3-2: Planning Subregions

0 0.00 Coastwide
1.01 Region 1 Gulf facing beaches
1.02 Old River Bayou
1.03 Adams Bayou-Sabine River
1.04 Cow Bayou
1.05 Tenmile Creek-Neches River
1.06 Salt Bayou
1.07 Hillebrandt Bayou
1.08 Lower Neches Valley Authority Canal-Taylor Bayou
1.09 Spindletop Ditch
110 East Fork Double Bayou
1.11 Cane Bayou

! 1.12 Old River-Trinity River
1.13 Adlong Ditch-Cedar Bayou
1.14 Buffalo Bayou-San Jacinto River
115 Clear Creek-Frontal Galveston Bay
116 Cedar Bayou-Frontal Galveston Bay
1.17 Dickinson Bayou
1.18 Halls Bayou
119 Mustang Bayou
1.20 Lower Oyster Creek
1.21 Dry Bayou-Brazos River
1.22 Lower San Bernard River
2.01 Region 2 Gulf facing beaches
2.02 East Matagorda Bay
2.03 Water Hole Creek-Caney Creek
2.04 Peyton Creek-Live Oak Bayou
2.05 Jones Creek-Colorado River
2.06 East Branch Mad Island Slough-Matagorda Bay
2 2.07 Matagorda Bay

2.08 Tres Palacios River

2.09 East Carancahua Creek
2.10 Cox Creek

2.11 Keller Branch-Lavaca River
2.12 Arenosa Creek

2.13 Placedo Creek

2.14 Chocolate Bayou

Technical Report to the Plan 9 Texas General Land Office



2.15
2.16
2.17
3.01
3.02
3.03
3.04
3.05
3.06
3.07
3.08
3.09
3.10
311
3.12
3.13
3.14
3.15
3.16
3.17
3.18
3.19
3.20
4.01
4.02
4.03
4.04
4 4.05
4.06
4.07
4.08
4.09

Technical Report to the Plan

Black Bayou-Green Lake
Powderhorn Lake-Matagorda Bay
San Antonio Bay-Espiritu Santo Bay
Region 3 Gulf facing beaches
Hynes Bay-San Antonio Bay
Saint Charles Bay

Copano Creek

Aransas Bay

Mission River

Copano Bay

Lower Aransas River

Chiltipin Creek

Nueces Bay-Corpus Christi Bay
Frontal Corpus Christi Bay

Bayou Creek-Nueces River

Oso Creek

Upper Laguna Madre

Petronila Creek

Alazan Bay-Baffin Bay

Chiltipin Creek-San Fernando Creek
Lower Santa Gertrudis Creek
Jaboncillos Creek

Cayo del Grullo

Region 4 Gulf facing beaches
Middle Laguna Madre

East Main Drain-Laguna Madre
Lower Laguna Madre

Upper Pilot Channel-Laguna Madre
Lower Arroyo Colorado

Laguna Atascosa

Brownsville Ship Channel

Outlet Rio Grande

10
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Esri, HERE, Delorme, Mspmyindis, © OpenStresthisp contributers, snd the
GIS user community

Figure 3-5: Region 1 Subregions

Esri, HERE, Delorme, Mspmyindis, © OpenStresthisp contributers, snd the
GIS user community

Mexico

Figure 3-6: Region 2 Subregions
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Figure 3-7: Region 3 Subregions
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Figure 3-8: Region 4 Subregions
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SECTION 4. ANALYZING EXISTING DATA AND
INFORMATION

Building upon the GLO's 2012 Coastal Planning study, the Planning Team gathered updated
documents, community plans, project databases, studies and datasets. This information was used to
develop an initial project database that identified coastal projects, identified coastal areas with high
levels of concern, and provided a basis for project evaluation and selection.

A. LITERATURE REVIEW

Literature review efforts included gathering and analyzing reports, documents, databases and other
materials of potential relevance to coastal resiliency, restoration and development. This included past
and ongoing federal, state, and local coastal studies, various planning documents (e.g., erosion and
emergency response plans, national coastal plans and reports) and project submission databases (e.g.,
Texas RESTORE Act). A comprehensive collection of materials had been compiled and reviewed by the
GLO and HRI in 2012 and, consequently, this more recent effort focused on materials published or
updated since that time.

Of the more than 100 documents reviewed, 37 contained specific proposed projects that were added to
the project database for subsequent evaluation (see Appendix A). Documents that did not contain
specific projects were also included in the database for future reference purposes and to inform the
technical content of the Plan.

B. PROJECT LIST DEVELOPMENT

The literature review yielded a list of projects that built upon and expanded those identified during the
2012 planning effort. This included both funded and completed projects and, as such, offered an
historical perspective on coastal protection efforts as well as insights into today’s challenges and
opportunities along the coast.

The preliminary project list included more than 1,200 projects (both completed and proposed) along
the Texas coast. Approximately 25 percent were listed as “completed” or “duplicate” were and
subsequently eliminated from further consideration. This resulted in over 900 projects that were
screened through several processes, as discussed in detail in subsequent sections and shown in Figure
4-1.

Project
Identification Programmatic TAC and
Existing Model (First and Technical
Second Screening) Analyses

Project Lists

Planning Issue Driven (TAC)

Documents Recommended

Systematic Resiliency
Strategies

Texas RESTORE,

CEPRA, CIAP, etc. 200+ Projects

500+ Projects

Figure 4-1: Project Identification and Screenings Process
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SECTION 5. PROJECT SCREENINGS

Following development of the initial project list, a two-step screening process was used to facilitate
further refinement of the types of projects under consideration. The Planning Team completed an
initial screening at the conceptual level, using general project descriptions and project goals to
determine whether a potential project enhanced coastal resiliency. A second screening was then
conducted using a more detailed process, which required further project definition and
characterization of coastal Issues of Concern at a subregional level. Using the detailed project
definitions and IOC evaluations, a programmatic model was developed to evaluate projects based on
project types and the subregional ranking for the IOCs.

A. INITIAL SCREENING

Following the literature review, the Planning Team compiled a preliminary project database of
approximately 900 projects. The initial screening filtered the list to yield projects consistent with Plan
goals. Criteria considered in the initial screening included:

1. Project Contribution to Coastal Resiliency.

For the purposes of the Plan, resiliency is defined as the “ability of coastal resources and
coastal infrastructure to withstand natural or human-induced disturbances and quickly
rebound from coastal hazards.” Projects that were not consistent with or intended to achieve
this definition did not advance to the second screening.

2. Extent of Project Information Provided.

Projects with highly conceptual descriptions were removed from consideration, as the level of
information provided did not allow the Planning Team to adequately assess the purpose, scope
and prospective impact of the project.

3. Presence of Project Redundancy.

The literature review resulted in several duplicate entries for projects that were either precisely
the same or had significantly overlapping goals and scopes. In most cases, the projects with
the most detailed descriptions took precedence.

4. Project Goals.

Projects focused exclusively on public infrastructure improvements, such as those identified
in the Texas Coastal Infrastructure Study, or storm surge suppression systems, such as those
being studied under other state and federal efforts, did not advance to the second screening.
The GLO will utilize the resources and outcomes from these various coastal planning efforts in
future iterations of the Plan.

Using the above-noted criteria, the list of candidate projects was reduced to approximately 500. These
were subsequently subjected to a second screening process, as described later in this section. The full
list of projects that remained under consideration after the first screening is documented in the
Project Evaluation Tables at the end of this Report.

B. DETAILED PROJECT DEFINITION

Projects that passed the initial screening were assigned an overall conceptual project type based on

the USACE definition of the three primary categories of coastal risk reduction, Natural and Nature-
Based Features, Structural Measures, and Nonstructural Measures, as shown in Table 5-1 (USACE, 2013).
The U.S. Army Corps of Engineers stresses the importance of using a combination of these three main
types of features, as well as understanding the interactions among them.
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Nature-Based Features are manmade and “may mimic characteristics of natural features,” such as
beach and dune restoration, barrier islands, vegetated features, and oyster/coral reef restoration
(USACE, 2013). Nature-based features include:

e Habitat Creation and Restoration;
e Wildlife Protection;

e Environmental Restoration;

e Beach Nourishment; and

e Dune Restoration.

Structural Measures are a less dynamic approach to shoreline stabilization and flooding protection.
They are designed to mitigate shoreline erosion and other coastal risks associated with wave damage
and flooding. Structural measures assessed in the planning process include:

e Shoreline Stabilization;
e TFlood Risk Reduction; and
e Structure/Debris Removal.

Nonstructural Measures are “complete or partial alternatives to structural measures” and typically
involve modifications to public policy, management practices, and regulatory policies (USACE, 2013).
They reduce the consequences of flooding, while structural measures will additionally reduce the
probability of flooding. Non-structural measures include:

e Studies, Policies, and Programs;
e Public Access and Improvements; and
e Land Acquisition.

Table 5-1: Initial Distribution of Conceptual Project Types by Region

Region 1 365 175 57 179
Region 2 117 71 28 35
Region 3 118 46 24 52
Region 4 59 26 22 18
Coastwide 33 14 18 3

Some multi-faceted projects pertain to more than one category. For example, many of the proposed
habitat restoration projects also include structural measures, such as breakwaters. Once the
conceptual project types were assigned, projects were then defined to describe key attributes (e.g.,
project type, subtype) and spatially located to give a general understanding of project location and
extent (Table 5-2).
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Table 5-2: Project Types

Non-Structural

Structural

Nature-Based

Land Acquisitions

Public Access and
Improvements

Studies, Policies, and
Programs

Shoreline Stabilization

Flood Risk Reduction

Structure/Debris Removal

Habitat Creation and
Restoration

Wildlife

Environmental

Beach Nourishment

Dune Restoration

Technical Report to the Plan
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Acquisitions
Conservation Easements
Fee Simple

ADA Accessibility
Walkovers

Piers, Boat Ramps
Erosion Response Plans
Structure Raising
Setbacks

Studies

Sediment Management
Seawall

Bulkhead

Revetment

Breakwater

Misc. Wave Break

Jetty

Groin

Levees

Flood Wall

Storm Surge Barrier
Road Elevation

Structures on Public's Easement

Abandoned Oil and Gas Wells
Abandoned Boats

Dock Pilings

Post Storm Cleanup

Plastics, Glass, Rubber, Metal
Obstacles

Marsh

Oyster Reef
Wetlands/Forested Wetlands
Barrier Islands

Coastal Prairies

Rookery Islands

Fisheries

Birds

Opysters

Sea turtles

Invasive species

Fresh Water Inflow
Hydrologic Restoration

Bay

Gulf

Dune
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The project types were used to further define the projects, allowing for an objective assessment based
on an assumed relationship between project types and their effectiveness in addressing IOCs, as later
discussed. A break-out of project types by region is shown in Table 5-3.

Table 5-3 Initial Distribution of Project Types by Region

Habitat

Beach D
Creation & Wildlife Environmental eac. une .
. Nourishment Restoration
Restoration
1 97 7 23 40 33
2 43 20 21 15 6
3 25 5 7 10 1
4 10 2 6 7 6
Coastwide 6 0
Shoreline Flood Risk Struc'ture/ Stufil'es, Public Access Land
L . Debris Policies, & & .
Stabilization  Reduction Acquisition
Removal Programs Improvements
1 88 86 2 12 2 43
2 31 3 1 11 2 18
3 44 2 1 12 0 12
4 15 1 2 5 5 12
Coastwide 1 0 2 11 0 6

In addition to defining the details of project types and subtypes, the project definition effort included
two additional elements. The first entailed refinement and correction of the basic characteristics
originally assigned to the projects, as prompted by feedback received from the TAC via regional
meetings (see SECTION 6). This allowed many TAC members to provide valuable insights, such as
additional project details, potential challenges and knowledge of funding status. The second element
entailed development of additional project attributes to facilitate subsequent technical analysis. These
details were added to the initial project definition via quantification of parameters critical to the
project’s associated type and subtype.

C. COASTAL ISSUES OF CONCERN

Coastal Issues of Concern were identified at the onset of the planning process to characterize
Pressures along the coast, provide a framework for documenting input from various TAC members
and stakeholders, and provide a basis for the selection of candidate projects responsive to that input.
Understanding the implications of IOCs to specific projects better informed the Planning Team in its
project screening efforts (Table 5-4).
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Altered, Degraded or Lost
Habitat

Gulf Beach Erosion and Dune
Degradation

Bay Shoreline Erosion

Existing and Future Coastal
Storm Surge Damage
Coastal Flood Damage

Coastal Flood Damage

Impacts on Water Quality and
Quantity

Impacts on Coastal Resources

Abandoned or Derelict Vessels,

Structures or Debris

Technical Report to the Plan

Table 5-4: 2017 IOC Descriptions

eTropical Storms, Hurricanes and
Extreme Weather Events

eRelative Sea Level Rise

eDepletion of Freshwater Inflows

eSediment Deficits

eIndustry Activity

eInfrastructure and Development

eTropical Storms, Hurricanes and
Extreme Weather Events
eRelative Sea Level Rise
eSediment Deficits
eInfrastructure and Development

eTropical Storms, Hurricanes and
Extreme Weather Events
eRelative Sea Level Rise
eSediment Deficits
eIndustry Activity
eInfrastructure and Development
eTropical Storms, Hurricanes and
Extreme Weather Events
eRelative Sea Level Rise
eInfrastructure and Development

eRelative Sea Level Rise
eSediment Deficits
eInfrastructure and Development

eTropical Storms, Hurricanes and
Extreme Weather Events
eDepletion of Freshwater Inflows
eIndustry Activity
eInfrastructure and Development

eTropical Storms, Hurricanes and
Extreme Weather Events

eRelative Sea Level Rise

eDepletion of Freshwater Inflows

eSediment Deficits

eIndustry Activity

eInfrastructure and Development

eTropical Storms, Hurricanes and
Extreme Weather Events
eRelative Sea Level Rise
eIndustry Activity
eInfrastructure and Development

18

eSeagrass

eMangroves

eEstuarine and Freshwater
Wetlands

eBottomland Hardwood Forests

eCoastal Prairies

eSubsidence

eSediment Deficit

eImpacts from Development
eStorm Impacts

eErosion

eSea Level Rise

eSubsidence

eSediment Deficit

eImpacts from Development
eStorm Impacts

eErosion

eSea Level Rise

eSea Level Rise
eCoastal Storms
eImpacts from Development

eRainfall

eRiverine Flooding
eNuisance Flooding
eImpacts from Development
eFreshwater Inflows
eNutrients

eWater Pollution (Chemical)
eSediment

eSaltwater Intrusion
eNon-point Source Pollution
eHydrologic Connectivity
eHarmful Algal Blooms

*Qil Spills

eQOysters

eTurtles

eBirds

eFish

eCrabs

eEndangered Species

eObstructions to Public's
Easement

eAbandoned Oil and/or Gas Wells

e Abandoned Boats

eDock Pilings

ePost Storm Cleanup
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I1I.

[. 2012 COASTAL PLANNING STUDY ISSUES OF CONCERN
In 2012, a list of 16 IOCs along the Texas coast was identified by the GLO, working with HRI and the
previous TAC. These issues ranged from compromised ecosystem functions (e.g., coastal erosion,
habitat loss), to physical and temporal issues (e.g., flooding, storm surge), to socio-economic
implications (e.g., impacts to tourism, disaster recovery). In 2012, several scoping meetings were held
along the coast to help prioritize IOCs on a regional basis. IOCs were characterized at regional and
subregional levels, and the TAC evaluated each subregion's unique needs for coastal preservation,
protection and enhancement. The process resulted in a set of statistics that gave each IOC a
corresponding level of concern for a particular subregion. This IOC data from 2012 served as the
baseline data to inform the Plan.

II. IDENTIFICATION & PRIORITIZATION OF COASTAL CONCERNS
The list of 16 IOCs generated in 2012, along with TAC evaluation results, were reviewed extensively by
the GLO and the Planning Team to facilitate development of the coast’'s current Issues of Concern. Of
the original 2012 IOCs, the Planning Team determined that several could be consolidated to
streamline future IOC assessments. Other IOCs were not included in the Plan development process
because they did not directly relate to concepts of coastal resiliency, or were being addressed outside
of the purview of this Plan. Some of the IOCs that were not included in the Plan are being addressed as
part of other technical assessments described in further detail in this report or through ongoing GLO
programs.

Following this review process, the previously-identified 16 IOCs were condensed into eight and
subsequently presented to the TAC for reevaluation and prioritization on a subregional level (2017
designations) and per project basis. Table 5-5 illustrates how the 2012 IOC categories carried over to
the condensed list.

[SSUES OF CONCERN ASSESSMENT
Once the eight IOCs were identified, the 2012 IOC data were applied to the new subregions, where
there was overlap, to develop an IOC baseline from which to begin evaluations. Where there was no
overlap, 2012 data was not provided.

HRI developed an online survey using the Qualtrics software program,; it was subsequently introduced
to the TAC via a WebEx webinar. The TAC was asked to complete the survey by assigning a level of
concern for all potential IOCs within each of the 68 subregions that they were familiar with. TAC
members were also given the option to agree with or revise the previously identified IOC levels of
concern for subregions that had been evaluated in 2012. For subregions that did not have 2012 data,
the TAC was asked to assign a level of concern for each IOC rather than agree or revise the value.

The 2017 levels of concern were determined by soliciting numerical values (0-4) from the TAC that
weighed the level of concern for each IOC within a given subregion. Numerical results were used to
establish threshold levels of concern based on statistical evaluations of the results.

The IOC levels of concern are as follows:

e 0 -notatall concerned;

e 1 - slightly concerned;

e 2 - moderately concerned;
e 3 —very concerned; and

e 4 — extremely concerned.
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Table 5-5: 2012 & 2017 IOC Comparison

Alt D ded or Lost
Wetlands and Habitat Loss ered, Degraded or Los

Habitat
Gulf Beach Erosi dD
Gulf Beach Erosion 4 eac. rosion and tune
Degradation
Bay Shoreline Erosion Bay Shoreline Erosion

Existing and Future Coastal
Flooding and Storm Surge Storm Surge Damage
Coastal Flood Damage
Impacts on Water Quality and
Water Quality and Quantity P . Y
Quantity

Impacts to Fish and Wildlife

- Impacts on Coastal Resources
Impacts to Marine Resources

. . Abandoned or Derelict
Marine Debris .
Vessels, Structures or Debris

Invasive Species

Tourism and Local Economy = These IOCs are currently
being studied or addressed as

part of the Technical

Navigation, Commercial and

Recreational
Assessments described in

further detail in this report or

Land Subsidence

Community Resiliency through ongoing GLO coastal
Public Health and Safety planning efforts or studies.
Public Access: Gulf and Bay | 2012 data for these IOCs were
Lack of Information and notapplied.

Data

To facilitate the evaluation process, the TAC was provided with maps and figures depicting historical
shoreline change rates; location of armored shorelines; storm surge inundation estimates; spatial
distributions of major marine, estuarine, palustrine, and upland environments; spatial distributions of
habitats, including oyster reefs and seagrass beds; change in wetland coverage and developed and
undeveloped uplands; and data describing ocean-related economics for each region (an example is
presented in Appendix B). An information packet also provided supplemental information on the IOC
survey, underlying data for the maps and figures, and information on the overall planning effort (see
Appendix B). The TAC was also asked to provide any additional information to support the assessment
of IOCs in each subregion, such as additional datasets or any specific knowledge of issues not
reflected in the data.

An average of 21 assessment results were collected for each subregion, based on the online TAC
assessments. In general, TAC results indicated the highest levels of concern for most of the IOCs in
Region 1, the lowest levels of concern in Region 4 (with the southernmost subregions of Region 4
serving as an exception), and moderate levels of concern in Regions 2 and 3. The Abandoned or
Derelict Vessels, Structures and Debris (ADVSD) IOC ranked lowest across all subregions, while the
highest IOCs were Altered, Degraded or Lost Habitat (ADLH) in Regions 2, 3 and 4, and Gulf Beach
Erosion and Dune Degradation (GBEDD) in Region 1. Subregions further inland typically had lower
levels of concern than subregions closer to the coast, likely the result of less direct interaction with the
coastline and associated bay systems.
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Prioritization of IOCs was accomplished by using the TAC's assessment results, compiled at the
subregional level. To ensure that the IOCs were evaluated in a proportional manner along the entire
coast (i.e., regardless of subregion size), IOC prioritization results received from the TAC were
validated by weighting the IOC values by each subregional area with respect to the coastwide study
area. This comparison showed a negligible difference between the original statistics computed
directly from the TAC values and the weighted values. As a result, the unweighted IOC values received
from the TAC were used to avoid any unnecessary modifications to the results.

The overall average IOC value for the coast was found to be 2.28, with a standard deviation of 0.63
(ADVSD, with a coastwide average of 0.98, is an outlier value and was removed from the evaluated
dataset with regard to the average and standard deviation values to prevent a skew in the data). The
resulting IOC statistics are summarized in Table 5-6. As previously noted, values are as follows: 0 - not
at all concerned, 1 - slightly concerned, 2 - moderately concerned, 3 - very concerned, and 4 -
extremely concerned.

IOC abbreviations are defined as follows:

e ADLH: Altered, Degraded or Lost Habitat;

e ADVSD: Abandoned or Derelict Vessels, Structures, or Debris;
e BSE: Bay Shoreline Erosion;

e CFD: Coastal Flood Damage;

e EFCSSD: Existing and Future Coastal Storm Surge Damage;

e GBEDD: Gulf Beach Erosion and Dune Degradation;

e ICR: Impacts on Coastal Resource; and

¢ IWQQ: Impacts on Water Quality and Quantity.

Table 5-6: Statistical Summary of Prioritized Issues of Concern

Subregion ., 0.98 191 2.09 2.15 280 242 236
Average
Average w/out ADVSD' 2.28

Standard Deviation w/out ADVSD! 0.63

' The average and standard deviation values are not derived from the overall IOC subregion averages, as
shown in the table, but instead from the average of all of the IOC scores from each subregion.

The tabular and graphical results for each subregion are included in Appendix B and the regional and
coastwide averages for each IOC are presented in Table 5-7. ADLH was consistently a high concern for
all regions, and was identified as the top concern in 47 of the 68 subregions. Its coastwide level of
concern was second only to GBEDD (which is limited to one Gulf-facing subregion per region).

Table 5-7: Regional Averages of TAC Levels of Concern for IOCs

Region 1 2.95 1.00 1.99 2.63 2.70 3.52 2.60 2.58
Region 2 2.68 1.04 2.20 1.93 2.04 2.58 2.47 2.38
Region 3 2.49 0.91 162 172 172 2.07 2.17 2.05
Region 4 2.58 0.98 177 1.93 1.97 3.04 2.44 2.44
Coastwide 2.70 0.98 191 2.09 2.15 2.80 2.42 2.36
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In order to group the resulting average IOC level of concern for each
subregion in a meaningful way, four brackets were determined Most Concern
statistically and are used to qualitatively describe the TAC survey

results. The highest level of concern (“most concern”) represents all %25?333?
subregional IOC values that were greater than one standard deviation Above the
above the average of the subregional values for that IOC. The second Mean

highest level of concern (“moderately high concern”) represents the
remaining subregional IOC values above the mean IOC value. The

Mean
third (“moderately low concern”) and fourth (“least concern”) levels of 10C
concern were determined in the same manner, but fall below the Value

average IOC. This is represented graphically in Figure 5-1. Appendix
B includes maps for individual IOCs based on regional level statistics.

IV. REGIONAL ISSUE OF CONCERN SUMMARIES
Summaries of the primary IOCs identified by the TAC for each region
are provided below. These are some of the foremost challenges facing
the regions, but are by no means a comprehensive list of all issues that
need to be addressed. Similarly, the set of priority projects included for
each region are extensive but not all-inclusive, as other projects of
similar importance and urgency may be identified as the planning process moves forward.

Least Concern

Figure 5-1: IOC Levels of
Concern

Region 1

ADLH was the issue of most concern in the majority of subregions in Region 1. GBEDD, EFCSSD, CFD
and IWQQ were also of high concern. Subregion 1.14 (Buffalo Bayou-San Jacinto River) and Subregion
1.15 (Clear Creek-Frontal Galveston Bay) had the highest overall levels of concern across the entire
Texas coast. IOCs with the highest concern in these subregions include ADLH, EFCSSD, CFD, IWQQ
and ICR.

Region 2

In Region 2, only one subregion had an IOC recognized as meeting the “most concern” qualification.
This occurred in Subregion 2.17 (San Antonio Bay-Espiritu Santo Bay), where ADLH was identified as
an issue of most concern. Throughout the rest of the region, moderately high levels of concern were
identified for most IOCs, with the exception of ADVSD. Subregion 2.11 (Cox Creek) and Subregion 2.12
(Keller Branch-Lavaca River) had the lowest levels of concern within the region.

Region 3

Region 3 had the lowest average level of concern overall among all regions. As in other regions, ADLH
had an IOC rating of “most concern” in subregions 3.02 (Hynes Bay-San Antonio Bay) and 3.05
(Aransas Bay). In these two subregions, all other IOCs except ADVSD were identified as having
moderately high concern. Subregion 3.17 (Chiltipin-San Fernando Creeks), Subregion 3.18 (Lower
Santa Gertrudus Creek) and Subregion 3.19 (Jaboncillos Creek), all of which all feed into Baffin Bay's
Cayo del Grullo, had the lowest levels of concern in Region 3.

Region 4

GBEDD was identified as an issue of “most concern” for the Gulf-facing beaches and dunes subregion
in Region 4. ADLH was also identified as “most concern” for Subregion 4.08, which includes the
Brownsville Ship Channel and Bahia Grande, and this subregion scored the highest average level of
concern in Region 4. In Subregion 4.09 (Outlet Rio Grande), ICR was identified as an issue of "“most
concern”. Overall, Subregions 4.04, 4.07, 4.08 and 4.09 (Lower Laguna Madre, Laguna Atascosa,
Brownsville Ship Channel, and Outlet Rio Grande) had moderately high levels of concern for each IOC.
All other subregions received moderately low levels of concern.
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D. SECOND SCREENING

Projects that passed initial screening were further characterized based on project types, and their
benefits were assessed by relating them to the prioritized IOCs in each subregion. A programmatic
model was developed and applied during the second screening to qualitatively and quantitatively
establish relationships between the benefits provided by prospective projects to coastal IOCs.

To qualitatively establish relationships, a matrix of IOC versus project subtype (Table 5-8) was used.
Project benefits were approximated by four categories:

e Major- Projects that are anticipated to directly address the IOC in a positive manner;
e Minor- Projects that are anticipated to indirectly address the IOC in a positive manner;
e None- Projects that are not anticipated to address the IOC; and

e Negative- Projects that are anticipated to directly or indirectly address the IOC in a negative
manner. (Note: No further classification of projects in this category was developed, as such
projects were not prioritized or considered for inclusion in the Plan.)

To provide additional detail on project definition and give a better quantification of project benefits, a
project’s attributes can include multiple project types. For example, a project that proposes marsh
creation with breakwaters will aggregate benefits from both the marsh and breakwater subtypes
within the habitat creation and shoreline stabilization project types. This allows more complex
projects to reflect a wider range of potential benefits. In order to accommodate programmatic model
processes for a project, however, the database allows attribute population for only one project subtype
entry within a project type. In so doing, the model avoids “double counting” whereby a project would
accumulate more benefits than it actually realizes.
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Table 5-8: Programmatic Model Matrix

Project Types Project Subtypes ADLH GBEDD BSE EFCSSD CFD IWQQ ICR ADVSD
Seawall Negative Negative Major Major Major None Negative None
Bulkhead Negative Negative Major Major Major None Negative None
Revetment None None Major Minor Minor None None None
Shoreline . . . - - .
. Breakwater Minor Minor Major Minor Minor None Minor None
Stabilization
Misc. Wave Break Minor Minor Major Minor Minor None Minor None
Jetty None Negative None None None None None None
Groin Minor Major Major None None None Minor None
Levee Negative None Minor Major Major Negative Negative None
Flood Wall Negative None Minor Major Major Negative Negative None
Flood Risk Reduction
Storm Surge Barrier Negative None Minor Major Major Negative Negative None
Road Elevation Negative None Minor Major Major Negative Negative None
Structure on Public Easement None None None None None None None Major
Abandoned Oil and/or Gas Well Major None None None None Major Major Major
Abandoned Boat Minor None None None None Minor Minor Major
Structure/Debris — : : : ;
Dock Pilings Minor None None None None Minor Minor Major
Removal
Post-Storm Cleanup Major None None None None Major Major Major
Plastics, Glass, Rubber, Metal Minor None None None None Minor Minor Major
Obstacles None None None None None None None Major
Habitat Creation & Marsh Major None Major Minor Minor Major Major None
Restoration Opyster Reef Major None Major Minor Minor Major Major None
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Project Types Project Subtypes ADLH GBEDD BSE EFCSSD CFD IWQQ ICR ADVSD
Wetlands/Forested Wetlands Major None Minor Minor Minor Major Major None
Coastal Prairies Major None None Minor Minor Major Major None
Rookery Islands Major None Minor Minor None None Major None
Barrier Islands Major Major Major Major None None Major None
Fisheries Major None None None None Minor Major None
Birds Major None None None None None Major None
Wildlife Oysters Major None None None None Major Major None
Sea Turtles Major None None None None None Major None
Invasive Species Major None None None None None Major None
Erosion Response Plans None Major None Minor Minor None None None
Structure Raising None None None Major Major None None None
Studies, Policies and - - -
Setbacks None Major None Major Major None None None
Programs
Studies Minor Minor Minor Minor Minor Minor Minor None
Sediment Management Major Major Major Minor None Minor Major None
ADA Accessibility None None None None None None None None
Public Access & -
Walkovers None Minor None None None None None None
Improvements
Piers, Boat Ramps None None None None None None None Minor
Acquisitions Major Minor Minor Minor Minor Minor Major None
Land Acquisition Conservation Easements Major Minor Minor Minor Minor Minor Major None
Fee Simple Major Minor Minor Minor Minor Minor Major None
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Project Types Project Subtypes ADLH GBEDD BSE EFCSSD CFD IWQQ ICR ADVSD
Fresh Water Inflow Major None None None None Major Major None
Environmental
Hydrologic Restoration Major None None None Major Major Major None
Bay Minor None Major Minor None None Minor None
Beach Nourishment
Gulf Minor Major None Minor None None Minor None
Dune Restoration Dune Minor Major None Major None None Minor None
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Projects were spatially related to a specific subregion, attributed with their project subtypes, and
prioritized by IOCs based on their subregional location. Multipliers were assigned to a) each project
subtype to represent their relative ability to address specific IOCs, and b) to prioritize each IOC. The
purpose of the multipliers is to provide greater numerical differentiation between the final project
benefit totals and to differentiate between otherwise numerically small ranges (in the case of IOC
scores, between 0 and 4). The multipliers used are shown in Table 5-9.

Table 5-9: Project Subtype and Issue of Concern Multipliers

Benefit Classification Multiplier’ Prioritized IOC Score Multiplier®
(x)

Major 1 x >2.90 1.00

Minor 0.33 2.28 <x <290 0.62

None 0 1.65 < x<2.28 0.38

Negative -0.33 0<x<165 0.24

'Project subtype multipliers were determined by evaluating typical benefits realized by project subtypes, using
professional judgement to classify corresponding major or minor benefits.

2JOC multipliers capture 100% of benefits of the IOCs of most concern, 62% of the benefits of IOCs of moderately
high concern, 38% of the benefits of IOCs of moderately low concern, and 24% of the benefits of least concern,
based on the golden ratio.

The cutoffs used to determine prioritized IOC score ranges include:

¢ One standard deviation below the coastwide IOC average without ADVSD, rounded (1.65);
¢ The coastwide IOC average without ADVSD (2.28); and
¢ One standard deviation above the coastwide IOC average without ADVSD, rounded (2.90).

The project subtype multipliers emphasize, or raise the value of, projects expected to generate major
benefits, while giving marginal emphasis for minor benefits. Likewise, the multipliers related to the
four IOC thresholds emphasize, or give more importance to, the top two IOC thresholds. Based on
this criteria, a project that is classified with a subtype expected to directly address an IOC in a
positive manner will receive a multiplier of 1, whereas a project that is expected to indirectly address
an IOC in a positive manner will receive a multiplier of 0.33, and so on. Similarly, a prioritized IOC
score with a value exceeding 2.90 will receive a multiplier of 1, whereas an IOC score that falls
between 2.28 and 2.90 will receive a multiplier of 0.62. The computed benefits for each project type
were then summed to generate total values for each individual project.

L. RUNNING THE PROGRAMMATIC MODEL
Each project received a set of multipliers associated with its unique project subtype and subregional
IOCs, per the programmatic matrix (see Table 5-8). The project’s final programmatic model result is
the summation of the products of the two multipliers for each IOC and project subtype across all
IOCs (an example is given in Table 5-10). Based on the model developed, a project will achieve a
larger numerical value if the project has major positive impacts on major issues of concern as
reflected in their multiplier values. Thus, the programmatic model will systematically produce an
estimate of the relative likelihood of a particular project to positively address the most significant
issues of concern along the entire Texas coast.
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For example, if Project A proposes the installation of breakwaters in a subregion experiencing ADLH
with a prioritized IOC score of 2.85, it will be assigned a subtype multiplier of 0.33 for having an

indirect positive impact on ADLH and an IOC multiplier of 0.62. This process is repeated for all IOCs
in the subregion until a project subtype multiplier is determined for each IOC. If the construction of

breakwaters was the only project subtype proposed, Project A would receive a total value of 1.17.

If Project B is proposed in the same subregion, and proposes to create marsh in addition to
breakwaters, it would receive an additional set of multipliers based on the impact the marsh would

be expected to have on the subregion'’s IOCs. In this case, Project B's overall value would increase by
3.26 from the value computed for Project A, earning a total overall value of 4.43.

Table 5-10: Sample Run of Programmatic Model

Subregion IOC Score! 3.05
Subrfegl_on2 I0C 1.00
Multiplier

Project Breakwater 0.33
Subtype

Multiplier? Marsh 1

Product of IOC &

0.33
Breakwater Multipliers
Product of IOC & 0.33
Breakwater Multipliers '
Product of IOC & Marsh 1.00

Multipliers

1 TAC Assessment Results
% Table 5-9

This process of evaluating individual projects was continued until all project subtypes were

0.33

2.23

0.38

0.38

0.38

0.38

2.00

0.38

0.33

0.33

0.13

0.13

0.13

2.00

0.38

0.33

0.33

0.13

0.13

0.13

3.40 2.71
1.00 0.62
0 0.33
1 1
0 0.20
0 0.20
1 0.62

129

0.16

TOTAL

TOTAL

accounted for and all project impacts on subregional IOCs were calculated. At the conclusion of

these calculations, each project received a value, with the highest values representing projects
expected to have the greatest positive net effect on addressing IOCs of a particular subregion.

Using the process described above, programmatic model values were computed for each of the

proposed projects under evaluation. The results of the process are documented in the Project

Evaluation Tables at the end of this Report.

II. UTILIZING PROGRAMMATIC MODEL RESULTS

Programmatic model values for each of the proposed projects were assessed to identify projects

remaining under consideration for inclusion in the Plan. During assessment of programmatic
model values, the following observations were noted for Region 1 projects:
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a)

The number of projects considered for Region 1 substantially exceeded the number of
projects considered in the other Regions (over half of the total projects evaluated were
from Region 1). The high number of proposed projects likely reflects the higher densities
of population, industrial facilities and coastal development in this region than in the
other three regions.

IOC values recorded for Region 1 were higher than those of other regions for each of the
respective IOCs, with the exception of BSE (statistically less significant than Region 2)
and AVDSD (not statistically different from other regions). Higher IOC values led to
higher IOC multipliers regionwide, resulting in more Region 1 projects receiving higher
programmatic model valuations. The presence of high IOC values throughout the
region does, however, suggest that the region has substantial need for resiliency
projects.

Given the distinct characteristics of Region 1 relative to other regions and, in the interest of
preventing an over-emphasis on Region 1 projects, model results for that region were evaluated
separately from those of the other regions. In general, any Region 1 project with a value higher than
that of the average value of all other Region 1 projects was considered for inclusion in the Plan.
Projects in any other region were considered for inclusion in the Plan if they were given a value
higher than the average value for the remaining regions. All potential projects were then evaluated
by the TAC and Planning Team as a final list of project to include in the Plan was determined.

III. PROGRAMMATIC MODEL ASSUMPTIONS
The programmatic model makes several key assumptions:

1

Projects are of sufficient scale to address IOCs within their respective subregions in
combination with existing and other potential projects. Project-level differences in the
abilities of projects to address IOCs by scale are not taken into consideration during this
portion of work and will be evaluated further during the project strategies analysis.
Projects are at appropriate locations to address IOCs within their respective subregions.
Project-level differences in the abilities of projects to address IOCs by precise location
are not taken into consideration in this portion of work and will be considered under
specific study area evaluation.

Projects are assumed to be cost-effective. Cost-effectiveness will be taken into
consideration, in detail, during the project prioritization process.
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SECTION 6. TECHNICAL ADVISORY COMMITTEE
ANALYSIS

A key component of the entire Plan development process was the continued involvement of the
TAC. This involvement began in earnest in the IOC phase, and was carried forward from that point
on, most notably through a series of regional-in person meetings where feedback on potential
projects was solicited. Among other inputs, TAC members provided advice and comments that
addressed project definitions, project effectiveness, and ideas on new projects for potential
inclusion in the Plan.

A. TAC PROJECT SCREENING

Following the final collection of projects for each region, TAC members were invited to participate
in regional project screening meetings held in July 2016 in Texas City (Region 1), Victoria (Region
2), Corpus Christi (Region 3), and Port Isabel (Region 4). Each participating TAC member was
provided with a workbook containing evaluation sheets for each of the candidate projects in their
respective regions (see Appendix B).

An interactive live polling system was utilized during the regional meetings, with the results of TAC
member input on project attributes displayed on a screen. This encouraged interaction among TAC
members and facilitated a thorough discussion of the various projects and their contributions to
coastal resiliency.

Members were invited to evaluate each project in terms of: 1) how it addressed each IOC in the
subregion in which the project was located; 2) the feasibility of implementation (excluding Region
3); and 3) whether it should be considered a priority on a yes/no basis. TAC members also provided
input regarding the likely economic, community and environmental consequences if the projects
were not pursued. TAC member input and project evaluations were recorded in their workbooks
and subsequently reviewed by the Planning Team.

B. TAC PROJECT GAP ANALYSIS

TAC members were also given the opportunity to submit additional coastal resiliency projects that
had not been previously added to the list of candidates. Sixty-one “gap” projects were subsequently
received from TAC members via Gap Analysis forms (see Appendix B). While the majority of
projects submitted were new additions to the list of candidates, others had been previously
submitted yet had scored below average (usually due to lack of detail) when input to the
programmatic model. In the latter instance, the Gap Analysis forms provided a means for the
Planning Team to re-evaluate such projects. All 61 newly proposed projects were combined into a
single workbook distributed online to the TAC for the same type of analysis conducted at the
regional meetings. The programmatic model was applied to these projects to ensure that they were
afforded the same level of analysis as those previously identified.
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SECTION 7. TECHNICAL ASSESSMENTS

Upon completion of the project identification and definition efforts, the Planning Team conducted
technical analyses to provide key insights into projects and to groups projects into Resiliency
Strategies (see SECTION 8). This allowed the Planning Team to further understand and document all
project dimensions and their project merits in addressing coastal resiliency. These assessments
included:

e Cost Assessment;

e Economic and Benefits Assessment;

e Physical and Risk Assessment;

e Feasibility and Constructability Assessment;
e Environmental Assessment; and

e Sediment Management.

The first two of these assessments provided standardized evaluations to understand the cost and
benefit dimensions of individual projects and project types. The physical and risk assessment was
key to determining whether proposed projects had the requisite characteristics to achieve desired
results in their proposed environments. The feasibility and constructability analysis provided
insight into potential issues associated with site-specific engineering and construction challenges.
The environmental assessment identified, in detail, the environmental implications of a given
proposed project. The sediment management assessment addressed sediment composition,
quantity and availability considerations associated with the four coastal regions.

A. COST ASSESSMENT

Cost estimates for all candidate projects were developed to provide a sense of scale as well as a point
of reference for understanding project efficiencies (the relationship between project cost and
project results or benefits). The cost assessment methodology provided for comparison of similar
projects, and included an explicit set of assumptions associated with each project definition. The
process also entailed development of standard project templates, by project type or subtype, that
featured quantified parameters to be developed for each project and were used to compute
standardized costs for the proposed projects.

All cost estimates were developed at a planning level based on available information and stated
assumptions. The estimates included the following cost items:

e Estimated Quantities: Templates for each project type were developed to include principal
project features for the corresponding project type. Design elevations and dimensions were
based on project-specific information obtained from publicly available sources or set to a
standard set of parameters for the applicable project template.

e Contingencies: A 20 percent contingency was used to develop final estimated construction
costs for projects, and was based on current practice for coastal projects. “Contingency” is
the allowance for costs expected to be part of a project total, taking into consideration such
factors as deviations in anticipated quantities and labor requirements, among others.

¢ Planning/Engineering and Design Fee: It was assumed that these fees would be
approximately five percent of the total construction cost of a given project. This is based on
a review of past projects and current design and construction practices.
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e Construction Management and Inspection Fees: These fees reflect the cost of professional
services rendered during construction to monitor contractor compliance with contract
requirements, as well as schedules and costs. It was estimated as five percent of the
construction cost.

¢ Operation and Maintenance (O&M) Costs: These costs include fees incurred for the
administration, supervision, operation, maintenance, and preservation of the projects being
constructed. It was estimated as five percent of the construction cost.

¢ Mobilization and Demobilization Costs: These fees cover contractor costs associated with
movement of equipment and personnel at project start-up and closure. This was assumed
to be five percent of the construction cost.

¢ Clearing and Grubbing: Clearing involves the removing and disposing of all unwanted
surface materials (e.g., grass, weeds, trees) prior to construction. Grubbing involves removal
of all underground materials (e.g., stumps, buried debris). This was estimated to be 0.5
percent of the construction cost.

e Land Acquisitions: Standard unit prices for land acquisition and conservation were
determined by reviewing values in multiple regions (primarily the Gulf Coast-Brazos Bottom
and South Texas regions). Based on a high level comparison and engineering judgement,
average values of $1.55 per square yard and $0.62 per square yard were assumed for
acquisition and conservation, respectively. The Texas A&GM University Real Estate Center
collects Texas land price data for seven regions of the state (Texas A&M University, 2016).
This data was consulted in identifying values.

The full results of the cost assessment are presented in Appendix C.

B. ECONOMIC AND BENEFITS ASSESSMENT

An economic and benefits assessment was developed to characterize the coast's economic
environment and facilitate a high-level evaluation of candidate projects. The Plan does not define
projects with sufficient specificity to quantify each project’'s individual economic performance.
Rather, a regional economic approach was adopted to determine local and regional economic
vulnerabilities and the extent to which they would be positively impacted by recommended
projects.

The economic and benefits assessment began with a characterization of coastal economies that rely
on the amenities and opportunities afforded by natural coastal environments. The assessment
evaluates and quantifies the benefits resulting from these ecological resources, where possible,
while also recognizing that some ecosystem services elude quantification given the current state of
science and the complexities of modeling required to estimate values.

I. LONG-TERM ECONOMIC IMPACTS ANALYSIS
For benefit streams that can be quantified, an evaluation framework was employed to assist in
project comparison by adopting analytical constants for projects for which monetized benefits were
computed. Projects were assumed to accrue benefits over a 50-year period, with some requiring
operation and maintenance and others requiring renourishment or monitoring. A five percent
markup on construction costs was estimated and included in the project cost to represent
operations and maintenance expenses. Also, benefits and costs were compared at relatively equal
price levels.

Technical Report to the Plan 32 Texas General Land Office



One example of a benefit calculation is the computation of the value of land lost to erosion. Historic
erosion rates were projected over a 50-year period as a blanket assumption, and the area susceptible
to erosion was noted by the creation of a polygon in ESRI ArcGIS. For every project for which this
assessment was made, the erosion polygon was overlaid with respective county appraisal district
property parcels. From the parcel data, the current market values of intersecting parcels were
captured and assigned to the area inside each polygon. An estimate of the market value of the land
lost to erosion was then computed based on the average value per acre of the parcels impacted.
These values were reported for each project receiving an erosion estimate.

All projects were evaluated based on their contribution to local and regional economies, through
short-term construction impacts (i.e., employment, income, revenue generated during
construction) and expected long-term operational impacts. The method for assessing long-term
impacts was based on expected project outputs to local and regional economies, whether by
monetized benefit or by support for existing industrial sectors. The full results of the long-term
economic impacts analysis are presented in Appendix D.

Ecosystem Services Analysis

Ecosystem services are generally defined as the benefits provided by the environment that support,
sustain and enrich human life (Yoskowitz et al., 2010). Some ecosystem services are non-
quantifiable based on current science and data, but are generally acknowledged to benefit the
health and welfare of the public. Based on available data, ecosystem services were evaluated to
better understand the economic significance of habitat as well as associated coastal restoration and
protection efforts. Ecosystems analyzed included oyster reefs, beaches and dunes, rookery islands
and coastal wetlands (i.e., marshes, mangroves, coastal prairies, hardwood bottomland forest
wetlands). The analyses demonstrated the ecological and, where possible, economic impacts
provided by various project types. Refer to Appendix D for complete results.

II. SHORT-TERM ECONOMIC IMPACTS ANALYSIS
Short-term impacts were calculated using proprietary IMPLAN, or Impact Analysis for Planning,
software that traces project spending through the economy in a given time period, and estimates
the associated cumulative monetary effects of the project. The analysis focused on five projects that
represent different Resiliency Strategies. The representative projects types selected and analyzed
include GIWW island restoration, beach nourishment and dune restoration, marsh restoration and
shoreline protection, oyster reef restoration and rookery island restoration. The results of the
analysis are summarized in Appendix D.

C. PHYSICAL AND RISK ASSESSMENT

Physical and risk elements were assessed through a desktop methodology to determine how
projects, following construction, are expected to perform and interact in the coastal system. The
evaluation entailed reviewing projects by type and extent, and utilizing planning level expertise
from coastal modeling experience to estimate project performance and results. The assessment
process considered project impacts on physical characteristics along the coast (e.g., hydrodynamics,
hydrology, water quality, sediment transport). Also considered were project impacts on risk-based
concerns including wave effects, coastal flooding and coastal storm surge.

In order to evaluate these situations, projects were examined at the Resiliency Strategy level (or, in
some instances, at a regional level or by specific physical system). The assessments determined how
individual projects would function within the system, as well as within groupings of projects, and,
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consequently, facilitate an understanding of how individual projects have a positive or negative
influence on other projects within the system. In sum, the physical and risk assessment process
determined the extent to which each candidate project addressed identified coastal vulnerabilities,
as well as its relative effectiveness in doing so.

For each Resiliency Strategy, the following questions or items were addressed:

1. What is the physical vulnerability under assessment (e.g., shoreline erosion)?

2. What are the coastal risks resulting from this vulnerability (e.g., coastal flooding)?

3. What are the physical mechanisms within the system that drive this vulnerability (e.g.,
vessel wakes)?

4. Categorize and/or group the projects that are identified to address this vulnerability, if
applicable.

5. How does the project or group of projects mitigate the vulnerability?

6. Isthe project or group of projects effective at mitigating or eliminating the vulnerability
(with respect to the physical system)? Is an individual project within a group of projects
more or less efficient than others at achieving this effectiveness?

7. Does the project or group of projects address the causation of the physics driving the
vulnerability, or does it serve to mitigate the effects?

8. How is the risk assessment (due to physical attributes) affected by the project or group of
projects?

9. Are there limitations (economically, resource limitations, etc.) to the effectiveness of the
project or group of projects? Verify that any limitations are captured in the feasibility and
constructability assessments.

10. Does the project or group of projects have beneficial or adverse physical effects on other
projects, physical systems or strategies?

11. Does the project or group of projects have physical interactions with other projects or other
groups of projects in the area?

12. Does the project or grouping have a temporal component to the effectiveness of the
physical mechanism (i.e., does the project performance change over time with respect to the
physical assessment)?

13. If a group of projects works “together” to address the physical mechanisms, is the
sequencing of implementation important to the system effectiveness?

14. What other projects or groups of projects, if any, have an influence on this vulnerability or
the effectiveness of the project or group meant to address it? How?

15. Are there projects or groups of projects that could potentially be more beneficial in
addressing the vulnerabilities or reducing risk than those previously identified?

16. How may future predictions for weather patterns or sea level alter the physics and risk
assessment related to the project or system?

The results of the physical and risk assessments are provided by region in Appendix E.

D. FEASIBILITY AND CONSTRUCTABILITY ASSESSMENTS

While most project characteristics defined in this process are broad and approximated largely by
project types, some considerations are too specific to be captured at the project type level.
Therefore, feasibility and constructability assessments were completed at the project-specific level
to account for unique situations. These assessments recognize factors that may restrict or otherwise
compromise constructability (e.g., site access, material availability) and feasibility (e.g., permitting
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issues, public attitudes, lack of benefits). The outcome is the identification of projects that may be
effective in addressing coastal resiliency needs, yet have significant impediments for
implementation. This assessment benefitted from TAC feedback on project feasibility.

I. FEASIBILITY ASSESSMENT
Project feasibility was analyzed by examining economic, environmental and constructability issues,
and by utilizing both project construction cost estimates and prior knowledge of similar coastal
projects. The process outcome was based on a priority ranking scale, used by both the Planning
Team and the TAC, as follows: 1 - extremely low feasibility, 2 - low feasibility, 3 - moderate
feasibility, 4 - high feasibility and 5 - extremely high feasibility.

e Estimated Total Project Construction Costs: Estimated total project costs were derived
from project cost estimate sheets. The total project costs supporting the feasibility analysis
are based on total construction costs inclusive of contingency, engineering and design
feeds (E&D), construction management (CM) costs, and operation and maintenance (O&M)
estimates. This is an important criterion in project evaluation, as it substantiates the
construction schedule and availability of contracting resources.

e Funding: Without the appropriate and necessary amount of funding, a project can no
longer be classified as feasible. The ability to select less costly alternatives or to secure
additional sponsors or funding will increase feasibility.

¢ Scheduling: Realistic scheduling prior to project start-up is a critical element of the cost
estimation process. Contract risk may render a project infeasible if the timeframe afforded
in the project schedule appears to be unreasonable.

e Post Construction Site Maintenance and Monitoring: Some construction projects may
require ongoing maintenance and monitoring. These recurring costs are not included in the
initial construction phase, but can be substantial and will affect budgeting and funding
availability for other projects.

¢ Ability to Complete the Project: The ability to complete a project is dependent upon
multiple factors that include cost estimates, cost/benefit analysis and constructability.

e Public Support and Community Outreach: Public opinion can be a significant
determinant of project feasibility. Meaningful stakeholder engagement keeps the
community actively involved in (and informed of) the decision making process. In so doing,
it can highlight project modifications that maximize community support.

e Multi-Agency Coordination and Support: Depending on project location, multiple
agencies may have a role, responsibility and/or interest in a project. As with the preceding
item, maintaining an open and inclusive process that encourages meaningful input into
project design and construction will help maximize support from these agencies.

e Environmental Vulnerability: This is an important determinant of project feasibility, given
that project design, construction, operation and maintenance must comply with myriad
environmental laws and regulations designed to protect affected areas. Even if project
outcomes are focused solely on ecological restoration and protection, it is critically
important that the benefits of project construction outweigh the risks.

e Wildlife Studies, Policies & Programs: As with the preceding item, all project design,
construction, operation and maintenance activities must comply with relevant wildlife laws,
policies and regulations.

e Coastal Benefits: Project feasibility is a function of the extent to which a given project
offers coastal benefits in the form of restoration, protection and enhanced resiliency.
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Projects with negative or marginal benefits will be deemed infeasible in favor of those
determined to be highly beneficial.

¢ Environmental Mitigation: The extent to which adverse environmental impacts can be
mitigated or avoided during construction and operation is an important determinant of
feasibility.

¢ Long-Term Sustainability: The ability of a project to yield benefits over an extended period
will factor favorably into the feasibility assessment.

e Alternatives Consideration: A thorough and objective examination of all project
alternatives (including the “no action” alternative) is an important means of assessing and
optimizing project feasibility.

¢ Benefit-to-Cost Ratio: A benefit-cost analysis is a requisite step in the feasibility
assessment process, as it will determine whether the benefits of a given project outweigh its
costs over the anticipated life of the project.

¢ Overall Coastal Resiliency: This is the primary determinant of project feasibility. If the
project does not make a positive and sustainable contribution to coastal resiliency,
irrespective of other parameters, it will be deemed infeasible.

II. CONSTRUCTABILITY ASSESSMENT
Each project was screened for constructability issues that could potentially influence costs and the
scheduled delivery of the completed project. A constructability review worksheet (i.e., checklist) was
developed and applied to each proposed project (see Appendix F). Considerations in development
of the constructability review checklists are provided below.

e Estimated Total Project Construction Costs: Estimated total project costs were taken
directly from project cost estimates sheets. The total project costs used in support of the
constructability review will include only the actual construction costs, inclusive of
contingency. This is an important criterion in the evaluation of the projects overall
constructability rating in that it will be used to substantiate the construction schedule and
the availability of contracting resources.

e Special Agreements or Permits: Special permits or agreements may be required for a given
project, such as the need for a cost sharing agreement with a local municipality co-
sponsoring the project. If such an agreement or permit is required, it may contain
stipulations affecting constructability.

e Availability of Contractor Resources Skilled and Experienced in This Type of Work: The
contractor selection process must include such considerations as capacity, cost, experience
and past performance (e.g., meeting schedules) associated with similar projects. The
availability of highly qualified contractors - and their ability to meet Scope of Work
requirements - will be a primary determinant of project constructability.

e Estimated Project Schedule in Calendar Days: The proposed project schedule, typically
using a calendar day format, is a useful tool in determining project feasibility, as it has
important consequences for overall project cost and disruptions during construction.

e Averaged Contractor Progress Per Day (Cost Divided by Scheduled Days): Similar to the
item above, estimated progress per day has implications for overall project cost and,
consequently, project constructability.

e Contractor Access to the Site During Bidding: This is an important step, as Contractor
access will facilitate a firm understanding of site conditions, constraints and related factors.

Technical Report to the Plan 36 Texas General Land Office



Lacking access during the bidding process can compromise the accuracy of planning and
construction projects and, consequently, raise questions of constructability.

e Sufficient Detail in Plans, Specs and Pay Items: As the project moves from conceptual and
planning phases into the detailed design phase, a review of contract documents will help
ensure that project elements are adequately identified and specified as the project enters the
construction phase.

e Special Performance, Payment or Maintenance Bonds Required: A determination as to
whether any special bonding requirements are necessary for the project must be undertaken
early in the planning process, as the outcome may affect constructability.

¢ Liquidated Damages and/or Incentives-Disincentives Required: Projects generally have a
time sensitive/critical delivery schedule driven by funding, project needs or seasonal
considerations. For these projects, imposing liquidated damages for contractor delays
and/or the use of incentives and disincentives should be considered.

e Special Provisions Required (e.g., weather, licensing): Each project must be evaluated to
determine if special provisions need to be developed in conjunction with preparation of
final design plans and specifications. These may include, for example, special storm
protection measures required during construction, or compliance with U.S. Coast Guard
permitting requirements for temporary navigation signals/markers.

e Lump Sum vs. Cost-Plus Contract: Constructability may also be affected by the type of
project contract; the costs/benefits of alternative contracts need to be carefully evaluated.

¢ Disadvantaged, Small, or Minority Business Enterprise Involvement: Constructability
may depend upon ability to comply with any client requirements for use of local,
disadvantaged, minority and/or small businesses. Availability of qualified firms is another
consideration.

¢ Right of Way: Right of way considerations are an important element in determining
constructability, as they can affect both access to, and use of the project site. It is important
to have all available right of way clearly documented in construction plans and
specifications.

e Sufficient Access to the Site for Equipment: The availability of access roads (temporary or
permanent) and waterways for site access and mobilization/demobilization of equipment
and personnel must be evaluated.

e Adequate Staging Area: A determination of the adequacy of staging areas for project
construction/operations, based on best industry practices, must be considered in the
constructability review.

¢ Field Office Requirement: Some projects require semi-permanent field offices for use by
contractor and owner representatives; availability of land (and access to it) for project
duration must be considered.

e Community Outreach: This is an important element in the constructability review process,
as community interests and concern must be taken into account as planning for
construction moves forward.

¢ No Public Access to the Site During Construction Activities: The project location must be
properly secured, with adequate signage, to prevent/discourage public access to the
construction site.

e Utility/Pipeline Conflicts Identified and Addressed: The presence of utilities and/or
pipelines on the project site can have a significant impact on project cost, schedule and,
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ultimately, constructability. It is imperative that all utilities and pipelines be investigated
and field located prior to construction.

e Specified Materials Readily Available: Careful planning to avoid delays due to the
availability of any special project materials is essential in maintaining schedule, budget and,
ultimately, constructability. Specifying the lead time for accessing construction materials is
an important element in the planning process.

e Special Project Schedule Constraints/Coordination During Peak Recreation Periods:
Any restricted work schedules or constraints (labor availability, seasonality, weather,
conflicting site usage) must be identified and addressed during the planning stage in the
interest of anticipating/avoiding constructability issues.

e Marine, Vehicular, Bicycle and/or Pedestrian Traffic Control: Disruptions to pre-
construction traffic flow and patterns must be anticipated/addressed in the planning
process to avoid negative impacts on project construction, schedule, budget and, ultimately,
constructability.

¢ Season Options: Seasonal restrictions (e.g., environmental “windows" for wildlife nesting
and fish spawning) must be anticipated and addressed in the planning process as a
component of the constructability assessment.

¢ Contractor Maintenance Period: The entire life cycle of the project, including post-
construction maintenance and monitoring, must be examined during the constructability
assessment

e Substantial Completion Punch List and Walk Though: The constructability assessment
must include any implications associated with owner requirements for a substantial
completion walk-through by the design engineer and the contractor.

e Warranty Period Punch List and Walk Through: A constructability determination will be
impacted by any requirement that the contractor warrantee the project site for a designated
period post-construction.

¢ Contractor Retention: Contractors bidding any given project require clarity with respect to
retainage and the release schedule for retainage items.

The results of the feasibility and constructability assessments are provided in Appendix F.

E. ENVIRONMENTAL ASSESSMENT

A thorough understanding of the environmental impacts (both positive and negative) of project
activity, from construction through operation and maintenance, is an important consideration in
assessing the prospective desirability of any given project. While project types and subtypes
establish general environmental traits (e.g., types of habitat creation or protection), the
environmental assessment process targets specific elements for evaluation, such as benefits to
endangered species or proximity to environmentally sensitive areas. In addition to this project-
specific assessment, a second critical element is evaluation of project resiliency related to future
changes in site conditions resulting from relative sea level rise and other impacts associated with
future projections of changing weather patterns. This portion of the evaluation focused primarily
on different project types and subtypes and their ability to withstand or adapt to such changes.
Results were summarized in a qualitative manner.

I. ENVIRONMENTAL BENEFITS OR CONCERNS
In order to evaluate the projects for environmental benefits or concerns including the Clean Water
Act, Endangered Species Act and Migratory Bird Treaty Act. A desktop risk analysis of each
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prescreened proposed project was conducted, with a risk level assigned to each of those projects. In
so doing, the various legislative requirements outlined by these Acts were taken into account.

The 238 projects that passed the second screening and TAC gap projects were analyzed in light of
benefits and constraints related to special status species and their habitat, and the presence of
wetlands and waterways. AECOM analyzed these projects by using online data from multiple
sources such as the USGS National Hydrography Dataset (NHD), Texas Parks and Wildlife
Department (TPWD) Texas Natural Diversity Database (TXNDD), and the U.S. Fish and Wildlife
Service Information, Planning and Consultation program data and National Wetland Inventory
(N'WI). Features considered included both benefits (e.g.,