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Executive Summary

This Beneficial Use Master Plan—Texas GLO Regions 3 and 4, Contract #21-155-005-C877 Final Report
(Final Report) describes the work performed on the Beneficial Use Master Plan—Texas GLO Regions

3 and 4 Project (Project) by Ducks Unlimited (DU); the Port of Corpus Christi Authority (PCCA);
Anchor QEA, LLG; Sarosdy Consulting; and the Texas Department of Transportation (Project Team)

for the Coastal Management Program (CMP) of the Texas General Land Office (GLO) pursuant to a
Cycle 26 Project of Special Merit (PSM) grant, GLO contract No. 21-155-005-C877.

A range of coastal restoration projects that require placing fill material call for large amounts of
suitable sediment. These projects include the creation and restoration of wetlands, bird islands, tidal
flats, and seagrass habitats, and the renourishment of beaches. The search for suitable sediment
within reasonable proximity poses a major challenge to those implementing these coastal restoration
projects. Material dredged from navigation channels provides a potentially abundant source of
sediment for restoration projects. The beneficial use of dredged material (BU) for restoration of
wetlands, bird islands, tidal flats, and seagrasses and renourishment of beaches combines the need
for sediment with the placement needs of navigation dredgers.

Projects involving BU require long-range planning and often involve complex land use, permitting,
scheduling, and funding issues. Natural resource agencies have recognized the value of planning for
BU projects years in advance to ensure their eventual successful implementation.

The intent of the Project Team's effort was to identify and advance potential BU project sites that
were not already underway. Accordingly, appropriate sites for this project are those that require the
initiation of engineering and design (E&D) efforts to begin the process of readying such sites to
receive dredged material. There are ongoing BU efforts in this area with proposed BU sites not
included in the Project. Those sites were already being worked on by others and had advanced to a
point where this Project’s efforts would not have been additive.

The grant objective for the Project calls for the final selection of five sites from GLO Planning Regions
3 and 4 where BU could feasibly restore wetlands, tidal flats, and seagrasses; build bird islands;
renourish beaches; or implement other coastal restoration projects. When PCCA joined the Project as
a partner and provided financial support, this objective was increased to seven final sites. The Project
Team selected the seven sites after receiving input from stakeholders and natural resource agencies,
then preparing a basis of design report (60% design memorandum; BODR) to document the E&D
process and a permit package for each site.

Collectively, the Project Team coordinated three sets of stakeholder meetings (two meetings per set,
one for each region) with state and federal resource agencies, nongovernmental organizations,
academia, consultants, and local officials in each region to solicit information about potential BU

Lower Texas Coast Beneficial Use Master Planning
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sites. Based on stakeholder input, GLO feedback, publicly available data, and professional judgment,
the Project Team developed 10% designs for 18 sites in GLO Planning Regions 3 and 4 and 2 GLO-
approved sites in GLO Planning Region 2. The 10% designs appear as Appendix A. Note that the
grant objective was for 16 sites for 10% designs, but due to PCCA'’s partnership, we were able to
include 4 additional sites at the 10% design stage.

After completion of the 10% designs, 11 of the designs were selected to advance to the 30% design
stage. The grant objective was eight sites, but PCCA's partnership enabled the Project Team to
include three additional sites at the 30% design stage. The 30% designs appear as Appendix B.

Six of the sites with 30% designs were chosen to advance to the 60% design stage for BODRs and
permit application packages. Note that Pelican Island (M3) was selected for 30% design, but due to
potential conflicts with future U.S. Army Corps of Engineers (USACE) projects, this site was not
selected to continue to the 60% design phase. One site, M10, was not included in either the 10% or
30% design phases but was added to replace M3 at the 60% level, bringing the total to seven 60%
design BODRs and permit application packages. The grant objective was five sites, but PCCA’s
partnership enabled the Project Team to include two additional sites at the 60% design level. The
seven BODRs appear in Appendix C.

The seven sites selected for BODRs are as follows, in alphabetical order:

e Causeway Bird Island (bird island project located in Region 3)

e Dagger Island (wetlands and seagrass restoration project located in Region 3)

e Feeder Berm North of Fish Pass (beach renourishment project located in Region 3)

o Little Bird Island North (bird island project located in Region 2)

e M10 (wetlands restoration project located in Region 3)

e PA9-S (wetlands restoration project located in Region 3)

e Rabbit Island South Bird Island (bird island and seagrass restoration project located in
Region 4)

The 60% designs in the BODRs and the permit application packages provide a basis for dredging
sponsors and habitat restoration advocates to advance BU projects for years to come on the
Lower Texas Coast.

Lower Texas Coast Beneficial Use Master Planning
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1 Introduction

This Beneficial Use Master Plan—Texas GLO Regions 3 and 4, Contract #21-155-005-C877 Final Report
(Final Report) describes the work performed on the Beneficial Use Master Plan—Texas GLO Regions
3 and 4 Project (Project) by Ducks Unlimited (DU); the Port of Corpus Christi Authority (PCCA);
Anchor QEA, LLC; Sarosdy Consulting; and the Texas Department of Transportation (Project Team)
for the Coastal Management Program (CMP) pursuant to a Cycle 26 Project of Special Merit (PSM)
grant, Texas General Land Office (GLO) contract No. 21-155-005-C877.

A range of coastal restoration projects that require placing fill material call for large amounts of
suitable sediment. These projects include the creation and restoration of wetlands, bird islands, tidal
flats, and seagrass habitats, and the renourishment of beaches. The search for suitable sediment
within reasonable proximity poses a major challenge to those implementing these coastal restoration
projects.

Material dredged from navigation channels provides a potentially abundant source of sediment for
restoration projects. The beneficial use of dredged material (BU) for restoration of wetlands, bird
islands, tidal flats, and seagrasses and renourishment of beaches combines the need for sediment
with the placement needs of navigation dredgers.

Projects involving BU require long-range planning and often involve complex land use, permitting,
scheduling, and funding issues. Natural resource agencies have recognized the value of planning for

BU projects years in advance to ensure their eventual successful implementation.

The intent of the Project Team's effort was to identify and advance potential BU project sites not
already underway. Accordingly, appropriate sites for this project are those that require the initiation
of E&D efforts to begin the process of readying such sites to receive dredged material. There are
ongoing BU efforts in this area with proposed BU sites not included in the Project. Those sites were
already being worked on by others and had advanced to a point where this Project’s efforts would
not have been additive. An example of such a site is the Texas Parks and Wildlife Department's
(TPWD's) Dagger Island in Redfish Bay. TPWD's Dagger Island site is located northeast of

Dagger Island and is a distinct project from the Dagger Island site included as a part of this planning
and design effort located southwest of Dagger Island. TPWD's Dagger Island is a 30-acre site that
can accommodate up to 130,000 yards of dredged material. The site has a constructed containment
levee and riprap protection of the levee and is fully permitted to receive dredged material. TPWD is
the lead on that site and is looking for partnership opportunities to coordinate nearby dredging
operations with placement into its Dagger Island site.

DU proposed a master planning effort for the beneficial use of dredged material (BU) in GLO

Planning Regions 3 and 4 as a PSM for Cycle 26 of GLO’s CMP Grant Program in 2021. The PSM

Beneficial Use Master Plan—Texas GLO Regions 3 and 4
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grants are funded by revenue sharing received by Texas through the Gulf of Mexico Energy Security
Act; no match funding is required. The CMP awarded the PSM grant to DU, which then added PCCA
as a Project Team partner, to develop a BU Master Plan for Texas GLO Regions 3 and 4. PCCA
contributed to the Project by providing in-kind assistance and financial support for planning as
described below.

The grant objective for the Project calls for the final selection of five sites from Regions 3 and 4
where BU could feasibly restore wetlands, build bird islands, renourish beaches, or implement other
coastal restoration projects. When PCCA joined the Project as a partner and provided financial
support, this objective was increased to seven final sites. It should be noted that the sites supported
by PCCA did not need the same GLO approvals as the five sites supported by the grant. The Project
Team selected the seven sites after soliciting and receiving input from stakeholders and natural
resource agencies, then preparing a basis of design report (60% design memorandum; BODR) to
document engineering and design (E&D) and permit packages for each site. PCCA provided financial
support for E&D and permit packages for two of the seven sites.

Implementation of the Project consisted of the following two phases: 1) site selection; and 2) site
planning. This Final Report describes activities and decision-making that went into each Project
phase. The appendices to this Final Report include the following supporting documentation:

1) 10% design memoranda (Appendix A); 2) 30% design memoranda (Appendix B); and 3) BODRs
(Appendix C).

Beneficial Use Master Plan—Texas GLO Regions 3 and 4
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2 Project Kickoff

The Project Team held its initial meeting online on May 24, 2021. Todd Merendino, Project lead for

DU, provided background on the CMP PSM grant and its requirements. The Project Team articulated

the objectives for the Project as follows:

Create and restore degrading coastal habitats.

Establish sites for placement of dredged material to reduce reliance on existing dredged
material placement areas (DMPAs).

Improve coastal resiliency of the natural and built environment.

To accomplish these objectives, the Project Team planned to perform the following tasks:

Stakeholder outreach and coordination

Identification and selection of BU sites

10% designs and cost estimates for up to 16 BU sites, with PCCA'’s partnership enabling an
additional 4 sites to be included, bringing the total to 20 sites

30% designs and cost estimates for up to eight BU sites, with PCCA's partnership enabling an
additional three sites to be included, bringing the total to 11 sites

60% designs, cost estimates, and permit application packages for up to five BU sites, with
PCCA'’s partnership enabling an additional two sites to be included, bringing the total to

seven sites

The Project Team discussed hosting a series of stakeholder meetings to get feedback on possible site

locations for BU projects involving persons interested in each of the two GLO Planning Regions.

Beneficial Use Master Plan—Texas GLO Regions 3 and 4
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3 Key Resources

To inform its process of recommending BU sites for this Project, the Project Team reviewed several
existing technical resources. This section describes the resources and discusses how each informed
the process of determining site suitability.

3.1 Texas Coastal Resiliency Master Plan

The TGLO's 2019 Texas Coastal Resiliency Master Plan (TCRMP) is a framework for conserving and
enhancing the natural and manufactured coastal environment to adapt to existing and expected
vulnerabilities and hazards. The TCRMP consists of 123 high-priority projects (Tier 1 projects) that
would implement its overall goals. The proposed projects were identified through a planning process
that involved federal and state natural resource agency staff, as well as numerous coastal experts and
stakeholders.

During the site assessment and selection process, the Project Team worked with the GLO TCRMP
program to keep them informed of the ongoing Project work. In an online meeting on

January 24, 2022, the Project Team and TCRMP staff and their consultants explored whether one or
more of the selected sites could be included as Tier 1 projects in the upcoming 2023 update of the
TCRMP. The Project Team expects many of the sites will be included in the TCRMP as Tier 1 projects.

3.2 Beneficial Use Guidance Documents

The USACE and U.S. Environmental Protection Agency (EPA) have published documents providing
detailed guidance on BU. In 2007, USACE and EPA published a manual to assist in planning and
implementing BU projects (EPA and USACE 2007). USACE published a comprehensive dredging
engineering manual in 2015 that includes extensive guidance on BU projects (USACE 2015). These
documents helped guide planning and design of the sites.

3.3 Status and Trends of Wetlands

The U.S. Fish and Wildlife Service (USFWS) published a status and trends report for Texas Coastal
Wetlands in 1997 (Moulton et al. 1997). This report was used to understand the regional distribution
of wetlands and the regional distribution and regional causes of wetland losses.

3.4 USACE Consistency Determinations for Texas Coastal Maintenance
Dredging Activities for the Texas Coastal Management Program

The CMP was initially approved by the National Oceanic and Atmospheric Administration (NOAA) in

1997. To engage in dredging activities on the Texas coast, USACE was required to determine that

those activities are consistent with the CMP’s goals and policies. To make these consistency

determinations, USACE did a thorough analysis of its maintenance dredging operations and released

Beneficial Use Master Plan—Texas GLO Regions 3 and 4
Draft Final Report 4 March 2023



a series of detailed consistency determinations that include valuable historical data relevant to many
potential BU sites on the Texas coast (USACE 1999). These documents provided historical information
on dredging frequency, sediment volumes, and sediment characteristics by reach.

3.5 USACE Environmental Impact Statement for Dredging the Texas
Portion of the GIWW (1975)

The original locations and characteristics of the permitted DMPAs along the Gulf Intracoastal

Waterway (GIWW) were described in USACE (1975). This report also has an in-depth description of

the GIWW itself. The locations of these DMPAs were obtained in GIS format and used to measure

distances between dredging locations and DMPAs and to help identify potential BU sites.

3.6 USACE Final Environmental Impact Statement (2003)

Dredging activities, environmental impacts, and a dredged material management plan for
Laguna Madre were documented in USACE (2003). This document provided additional information
on dredging frequency, sediment volumes, and sediment characteristics by reach.

Beneficial Use Master Plan—Texas GLO Regions 3 and 4
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4 Site Selection

The Project Team's goal was to create a list of potentially suitable sites and a list of seven sites for
60% design and permit application packages. To achieve this goal, the Project Team worked with
stakeholders to identify a longer list of potential sites to be evaluated.

4.1 |Initial Site Suggestions

The Project Team solicited input from stakeholders in generating an initial list of sites for
consideration. The Project Team considered suggestions for a variety of project types, including
wetlands restoration, bird islands, beach renourishment (including feeder berms), shoreline
stabilization, tidal flats, and seagrass restoration. PCCA contributed to this list of potential projects
based on its ongoing interest in BU because of its dredging activities.

4.2 |Initial Stakeholder Input

On June 28, 2021, the Project Team held an online meeting with stakeholders to obtain input
regarding potential BU projects for Region 4. A similar meeting for Region 3 was held online on
June 29, 2021. The meetings began with a presentation on the purpose of the Project, followed by a
discussion period during which participants suggested a total of 79 candidate sites for restoration.
These meetings yielded valuable feedback the Project Team used to begin the evaluation and
selection process for the sites.

4.3 Analysis of Potential Sites

The Project Team advanced the selection process through several activities. These included using GIS
tools, studying known environmental issues that might affect permitting at specific sites, and
exploring possible “fatal flaws” that might render otherwise suitable sites infeasible. The Project
Team synthesized these evaluations into a selection decision matrix that helped to prioritize among
the various sites.

4.3.1 Tools Used in the Selection Process

The Project Team used Google Earth and GIS to analyze and select sites for potential planning. Some
of the data used to inform GIS analysis during the process included TPWD seagrass (TPWD 2023),
GLO oyster (GLO 2021a), GLO pipeline (GLO 2021b), Railroad Commission of Texas (RRC) well
information (RRC 2023), NOAA bathymetry (NOAA 2023), Triton Habitat surveys, DU surveys, Bureau
of Economic Geology shoreline (BEG 2023), and a T. Baker Smith bathymetry survey. Project Team
members consulted these tools during discussions with stakeholders.

Beneficial Use Master Plan—Texas GLO Regions 3 and 4
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4.3.2 Sediment Volumes

The Project Team assembled public data available at the time to determine approximate volumes of
sediment that might be available from a particular cycle of maintenance dredging. Dredged material
volumes vary and are difficult to predict, but historical data to inform the potential annual sediment

volume in each area were obtained from the following sources:

e Preliminary consistency assessment prepared by USACE in the late 1990s (USACE 1999) in
which the average annual quantity of sediment going into each DMPA is provided, along with
the channel segment from which the sediment is sourced

¢ Information provided orally by USACE staff to members of the Project Team (Jones 2022;
Kinman 2022)

4.3.3  Permitting Considerations

The Project Team looked at possible impediments to permitting potential BU sites. For example,
several potential sites have significant seagrass beds within their boundaries. The presence of
seagrass often precludes activities that will bury the seagrass, such as dredged material placement.
Project Team members consulted the publicly available seagrass database for the Texas coast to
evaluate whether potential sites were likely to have seagrass (TPWD 2023).

Oysters create a similar impediment to permitting, and the Project Team searched available data
sources and discussed oyster beds with Texas Parks and Wildlife Department (TPWD) staff to identify
areas where significant oyster populations may occur (GLO 2023).

4.3.4 Fatal Flaws

Sometimes an issue presents difficulties that outweigh the potential benefits of other factors. For
example, a site may appear suitable, but a pipeline easement owner may refuse to allow access. An
issue such as this was considered a fatal flaw that eliminated a site from further consideration. The
Project Team analyzed each potential site with an eye to such fatal flaws.

4.3.5 Evaluation Process

The Project Team assessed each potential site according to the following general criteria related to
site suitability:

e Protection from development

e Already a Tier 1 project

e Already a project of interest to natural resource agencies or previously studied

¢ Included in an existing plan

e Has a feasible source of sediment (distance, access, etc.)

Beneficial Use Master Plan—Texas GLO Regions 3 and 4
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¢ No major impediments to permitting based on sensitive habitats or threatened or
endangered species

e Sediment source expected to have acceptably low levels of contaminants

¢ Long-term sustainability

e Contribution to community resilience

e Property ownership

¢ No known fatal flaws

The Project Team then categorized the suggested potential sites by project types, including bird
islands, wetlands restoration, shoreline stabilization, beach renourishment (including feeder berms),
tidal flats, and seagrass restoration. Within each project type, the Project Team evaluated the sites
according to the criteria discussed in the following sections.

4351 Bird Island

To evaluate whether a site was a viable bird island site, the Project Team assessed whether the site
was acceptable in terms of distance from shore, water depth, direction from shore, substrate bearing
capacity, distance from sand source, sand grain size suitable for target area, low wave energy,
proximity to deeper water, and a pre-existing bird island at the same or nearby location.

4352 Wetlands

To evaluate whether a site was a viable wetlands restoration site, the Project Team assessed whether
there was a pre-existing degraded wetland on the site and the likely cause of the degradation. To
evaluate if a site was a viable wetland creation site, the Project Team assessed water depth, fetch,
and presence of shoreline protection or suitability to construct shoreline protection.

4.3.5.3 Beach Renourishment (Including Feeder Berms)

To evaluate whether a site was a viable beach renourishment site, the Project Team assessed whether
the available sediment includes sufficient beach quality sand, whether the new beach profile would
vary significantly from the existing profile, whether there is public access to the beach, and the extent
and severity of existing beach erosion. To evaluate whether a site was viable for a feeder berm for
beach renourishment, the Project Team assessed whether the water depth was suitable, whether the
available sediment contained beach quality sand, and whether the currents were suitable for a feeder
berm.

4.3.5.4 Tidal Flats

To evaluate whether a site was viable for tidal flat restoration, the Project Team assessed whether
there was a pre-existing degraded tidal flat on the site and the likely cause of the degradation
(e.g., relative sea level rise). Also, the Project Team evaluated if the available sediment is a suitable
grain size, whether the currents are suitable, and whether the wave energy is low enough.

Beneficial Use Master Plan—Texas GLO Regions 3 and 4
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4355 Seagrass Restoration

To evaluate whether a site was suitable for seagrass restoration, the Project Team assessed whether
the depth, grain size, currents, water quality, and salinity were suitable, and whether seagrasses
already grow near the proposed site,

4.3.5.6 Shoreline Stabilization
To determine whether a site was suitable for shoreline stabilization, the Project Team assessed the
existing erosion rate, whether shoreline protection exists, and whether the Project would benefit

from new work material, which is often more resistant to erosion than maintenance material.

In addition to the criteria, the Project Team relied on information from other resources, reports, and
data collections, as well as professional judgment in ranking the sites. Based on these considerations,
the Project Team arrived at a list of eight GLO-approved potential sites for Region 2 (all of which are
close to the border with Region 3), 58 potential sites for Region 3, and 13 potential sites for

Region 4.

4.4 Second Set of Stakeholder Meetings

On August 16, 2021, the Project Team held a second online stakeholder meeting for Region 3, with a
similar meeting for Region 4 held on August 20, 2021. The Region 3 meeting featured 66 potential
project sites, including the 8 from Region 2, while the Region 4 meeting featured 13 potential project
sites. The meetings yielded additional valuable feedback on a variety of considerations. The Project
Team incorporated this feedback into a second round of prioritization for the suggested sites in each
region.

Based on the input from the second stakeholder meetings and further evaluation, the Project Team
ranked the proposed sites as high, medium, and low. Those sites ranked low were eliminated from
consideration, and those ranked medium were analyzed in comparison to those ranked high to aid in
decision-making. Following that process, the Project Team facilitated a discussion with GLO staff on
October 7, 2022, to discuss advantages and disadvantages of several sites. Based on the collected
information, the Project Team selected the following 20 sites for 10% design memoranda (of which
PCCA provided in-kind assistance for four). The following 10% design memoranda are attached to
this Final Report as Appendix A:

e Aransas National Wildlife Refuge (ANWR) Long Lake Marsh and Channel (wetlands
restoration, Region 3)

¢ ANWR Matagorda Island West Marsh (wetlands restoration, Region 2)

e Causeway Bird Island (bird island, Region 3)

e Dagger Island (wetlands restoration, Region 3)

e DMPA #187 Padre Island National Seashore (PINS) Bird Island (bird island, Region 3)

e DMPA #192 PINS Bird Island (bird island, Region 3)
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DMPA #214 Bird Island (bird island, Region 4)

Feeder Berm North of Fish Pass (beach renourishment via feeder berm, Region 3)
Fulton Beach Road Protection and Marsh (shoreline stabilization, Region 3)
Key Allegro Island (wetlands restoration, Region 3)

Little Bird Island North (bird island, Region 2)

Nueces Delta (wetlands restoration, Region 3)

PA9-S (wetlands restoration, Region 3)

Packery Flats (tidal flats, Region 3)

Pelican Island (M3; wetlands restoration, Region 3)

Ransom Point (wetlands restoration, Region 3)

Portland Nueces Bay Marsh (wetlands restoration, Region 3)

Rabbit Island South Bird Island (bird island, Region 4)

Rockport Beach (beach renourishment, Region 3)

Sunset Lake (seagrass restoration, Region 3)

A map showing the location of each of the 20 sites appears as Figure 1.

4.5

Further Prioritization

During the remainder of 2021 and in spring 2022, the Project Team continued to gather data and

evaluate the 20 10% sites. Team members again ranked the sites as high, medium, and low. Sites

ranked low were eliminated from consideration, and those ranked medium were analyzed in

comparison to those ranked high to aid in decision-making. Following that process, the Project Team

selected the following 11 sites for 30% design memoranda (of which PCCA provided in-kind

assistance for three). The following 30% design memoranda are attached to this Final Report as

Appendix B:

Causeway Bird Island (bird island, Region 3)

Dagger Island (wetlands restoration, Region 3)

DMPA #214 Bird Island (bird island, Region 4)

Feeder Berm North of Fish Pass (beach renourishment via feeder berm, Region 3)
Little Bird Island North (bird island, Region 2)

Nueces Delta (wetlands restoration, Region 3)

PAS-9 (wetlands restoration, Region 3)

Pelican Island (M3; wetlands restoration, Region 3)

Portland Nueces Bay Marsh (wetlands restoration, Region 3)
Rabbit Island South Bird Island (bird island, Region 4)
Rockport Beach (beach restoration, Region 3)
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4.6 Final Set of Stakeholder Meetings

The Project Team held an online stakeholder meeting on June 8, 2022, to discuss sites in Region 4.
The Project Team also held an in-person and online hybrid stakeholder meeting on June 14, 2022, at
the PCCA offices in Corpus Christi to discuss sites in Region 3. At these meetings, the Project Team
presented information about the 11 sites advanced to the 30% design level and invited feedback,
which was used in the further prioritization of sites.

4.7 Final Site Selection

Following further analysis and evaluation of input from the third set of stakeholder meetings, the
Project Team selected seven sites for BODRs. Note that Pelican Island (M3) was removed from
consideration due to potential conflicts with USACE dredged material placement activities. One of
the 60% sites is M10, which did not receive a 10% or 30% design memorandum but was selected as
an alternative to Pelican Island (M3) after discussions with USACE and concurrence from GLO. M10 is
a similar marsh creation site near Pelican Island (M3). PCCA provided financial support to the design
of two of the 60% sites, Dagger Island and Feeder Berm North of Fish Pass:

e Causeway Bird Island (bird island, Region 3)

e Dagger Island (wetlands restoration, Region 3)

e Feeder Berm North of Fish Pass (beach renourishment via feeder berm, Region 3)
e Little Bird Island North (bird island, Region 2)

e M10 (wetlands restoration, Region 3)

e PA9-S (wetlands restoration, Region 3)

e Rabbit Island South Bird Island (bird island, Region 4)

The Project Team prepared a BODR for each of the seven sites, which are attached to this Final
Report as Appendix C. Table 1 includes information about the 20 sites selected for 10% designs,
including location, project type, site area, sediment volumes, possible sediment sources, the ultimate
design level reached, and estimated costs. Eleven of those sites received 30% designs, and seven
sites were finally selected for 60% design (including M10, which was not considered for 10% or

30% design but was substituted for Pelican Island).
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Table 1

E&D Summary for 20 Selected Sites

Estimated | Estimated Sediment High-End Estimated
Latitude/ Project Site Area Volume Capacity Possible Sediment Project Cost (Including
Site Longitude Type (acres) (cubic yards) Sources (Proximity) Design Level 50% Contingency)
10% Design Only
ANWR Long o
Lake Marsh | 251921949/ Wetlands 6 16,000 GIWW (adjacent) 10% $1.1 million
-96.853553 restoration memorandum
and Channel
ANWR Derelict
Matagorda 28.1591535/ Wetlands 10% -
Island West -96.797151 restoration 26 80,000 USFWS/Wynn Channel memorandum $12.2 million
(adjacent)
Marsh
DMPA #187 DMPA 187 (same o
PINS 274537991/ Bird Island 7 75,000 site)/SMPAs (1.0-2.0 10% $2.6 million
. -97.331117 . . memorandum
Bird Island miles)/GIWW (adjacent)
DMPA #192 DMPA 192 (same o
PINS 2_;;1;55221532/ Bird island 9 90,000 site)/DMPAs meml(r):r)1dum $3.0 million
Bird Island ’ (1 mile)/GIWW (adjacent)
Fulton Beach
Road 28.0752514/ Shoreline . 10% .
Protection -97.036944 stabilization 2> 470,000 GIWW (2.5 miles) memorandum $21.3 million
and Marsh
Key Allegro 28.0411649/ Wetlands GIWW (adjacent)/Key 10% -
Island -97.020536 restoration 7 240,000 Allegro canals (adjacent) memorandum $37.8 million
GIwWwW
27.6276304/ Tidal flat . . . 10% -
Packery Flats -97214139 restoration 7 24,000 (2 miles)/residential memorandum $1.1 million
canals (nearby)
. 27.8491752/ Wetlands . 10% -
Ransom Point -97.136234 restoration 16 100,000 CCSC (1.5 miles) memorandum $2.6 million
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Estimated

Estimated Sediment

High-End Estimated

Latitude/ Project Site Area Volume Capacity Possible Sediment Project Cost (Including
Site Longitude Type (acres) (cubic yards) Sources (Proximity) Design Level 50% Contingency)
La Quinta Channel
27.8673349/ Wetlands Extension (3 miles)/ 10% -
Sunset Lake -97.332285 restoration 63 398,430 La Quinta Terminal memorandum $11.6 million
(3 miles)
30% Design
DMPA 214 (same site)/
DMPA #214 27.3737999/ L DMPA 213 10% and 30% -
Bird Island | -97.372497 | Birdisland ! 204,000 (0.25 mile)/GIWW memoranda $5.1 million
(adjacent)
27.8650203/ Wetlands CCSC Inner Harbor 10% and 30% -
Nueces Delta -97.51888 restoration 18 180,000 (2 miles) memoranda $12.2 million
10% and 30%
memoranda;
. CCSC (adjacent)/ !
Pelican Island | 27.8197073/ Wetlands . ruled out by -
(M3) -97153416 restoration 260 2.100,000 La Qumta.Channel USACE": $39.5 million
(4 miles)
replaced by
M10
La Quinta Channel
Portland | 7 8743355/ |  Wetlands Extension (3 miles)/ 10% and 30%
. (o) () -
Nueces Bay -97.331946 restoration 40 410,000 La Quinta Terminal memoranda $19.5 million
Marsh .
(3 miles)
Rockport 28.0292186/ Beach N/A N/A GIWW (2.5 miles)/DMPAs | 10%, and 30% N/A: Project unneeded
Beach -97.038013 nourishment (1.6-2.8 miles) memoranda as site self-mitigated
BODR
Rincon Canal 10%, 30%, and
Causeway 27.8417226/ . . o) -
Bird Island -97376733 Bird island 16 106,000 (adJacent)(CCSC (2.25 60% $2.0 million
miles) memoranda
CCSC (adjacent)/ 10%, 30%, and
Dagger Island 27.8290736/ Wetlangls 33 260,000 La Quinta Channel 60% $8.3 million
-97.183444 restoration .
(2.5 miles) memoranda
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Estimated

Estimated Sediment

High-End Estimated

Latitude/ Project Site Area Volume Capacity Possible Sediment Project Cost (Including
Site Longitude Type (acres) (cubic yards) Sources (Proximity) Design Level 50% Contingency)
Corpus Christi Entrance
Feeder Berm . 10%, 30%, and
. 27.6936736/ Channel (13 miles)/ s -
North of Fish -97 152511 Feeder berm 75 500,000 Corpus Christi ODMDS 60% $5.6 million
Pass . memoranda
(11 miles)
10%, 30%, and
Little Bird 28.2931587/ . . o) -
sland North -96.697227 Bird island 8 202,000 GIWW (adjacent) 60% $11.6 million
memoranda
Harbor Island 60%
27.8094331/ Wetlands (9 miles)/CCSC memorandum; .
M10 -97.209519 restoration 840 20,000,000 (adjacent)/La Quinta replaced $187.1 million
Channel (adjacent) Pelican Island
CCSC (adjacent)/ 10%, 30%, and
PA9-S 27.8149366/ | Wetlands 220 4,000,000 La Quinta Channel 60% $39.2 million
-97.184385 restoration .
(2 miles) memoranda
Rabbit Island 27.2457833/ GIWW relict new work 10%, 30%, and
South Bird ) Bird island 10 135,000 material (nearby)/GIWW 60% $4.2 million
-97.41439 .
Island (adjacent) memoranda

Note:

1. Pelican Island (M3) consists of two DMPAs (DMPAs #8 and #9) expected to be used indefinitely by USACE. They are not bermed islands; rather, dredged material is discharged
onto the islands and typically disperses to the south side of the islands. Based on the existing rookery use of the island and existing maintenance material placement by USACE,
USACE staff were not supportive of a BU site on the south side of the island.
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The following summaries are brief descriptions of the selected sites for BODRs arranged in
alphabetical order.

4.7.1 Causeway Bird Island

The site of this bird island restoration project is the historic Causeway Bird Island located
approximately 0.1 mile northeast of Rincon Canal and 2.3 miles north of the Corpus Christi Ship
Channel (CCSC; latitude 27.8417226; longitude -97.376733; Figure 2). The size of the site is up to
16 acres. Likely sediment sources include the Rincon Canal and CCSC. The site is an active rookery
that currently supports thousands of nesting pairs of colonial waterbirds. (CBBEP 2020).

4.7.2 Dagger Island

The site of this wetland restoration project is 0.4 mile north of the CCSC and 0.1 mile east of the
GIWW and located between Redfish Cove and the CCSC (latitude 27.8290736; longitude -97.183444;
Figure 3). The size of the site is up to 33 acres. The likely sediment source is the CCSC. The CCSC
yields a variable volume of sediment during its annual dredging cycle that may make it the primary

borrow source.

4.7.3 Feeder Berm North of Fish Pass

The site of this feeder berm project is located approximately 1.0 mile northeast of Fish Pass (latitude
27.6936736; longitude -97.152511; Figure 4). The size of the feeder berm is up to 75 acres. The likely
sediment source is the Corpus Christi Entrance Channel, located 13 miles north of the site. PCCA
proposes to deepen and extend the Entrance Channel, resulting in the dredging of 29.3 million cubic
yards of sand from new work and maintenance over a 10-year period. The feeder berm will likely
deposit sediment on landward beaches that suffer from heavy erosion. Additional modeling will need
to be done in further design phases to confirm the feasibility of the project.

4.7.4 Little Bird Island North

The site of this bird island creation project is 0.7 mile northeast of the existing Little Bird Island
(latitude 28.2931587; longitude -96.697227; Figure 5). The size of the project is up to 8 acres. The
likely sediment source is inside the site itself, as well as dredged material from the GIWW and
Channel to Victoria. USACE has historically performed periodic dredging in the nearby GIWW and the
Channel to Victoria. Sensitive oyster habitat is located near the project area, and seagrass habitat
needs to be evaluated more closely to advance the project beyond the 60% phase of the design.

4.7.5 MI0

The site of this wetland creation project is approximately 0.25 mile south of the CCSC and <500 feet
west of the GIWW near Ingleside in Corpus Christi Bay (latitude 27.8094331; longitude -97.209519;
Figure 6). The size of the project is up to 840 acres. The likely sediment sources for the project
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include the borrow area at Harbor Island and the CCSC. The volume of material in situ at

Harbor Island is approximately 5.5 million cubic yards, which could provide most of the sediment
needed for Phase 1 of the project (berm construction). Adjacent to the site is DMPA #10. Although it
is not anticipated that the site will interfere with ongoing USACE operations, further evaluation will
occur in subsequent design phases to confirm the feasibility of this project. One active gas well that
will need to be considered in further design phases is located within the site’s boundaries. The need
for site-specific utility locations prior to construction will also be determined during subsequent

design phases

4.7.6 PA9-S

The site of this wetland creation project is the existing PA9-S island, which is a DMPA located
approximately 0.5 mile east of the GIWW and 0.4 mile south of the CCSC and between the existing
M10 island and Pelican Island (latitude 27.8149366; longitude -97.184385; Figure 7). The size of the
project is up to 220 acres. The likely sediment source is suitable material excavated from the site
itself and dredged material from the CCSC. There are many pipelines and several plugged wells in
the area. The need for site-specific utility locations prior to construction will be determined during

subsequent design phases.

4.7.7 Rabbit Island South Bird Island

The site of this bird island restoration project is approximately 0.32 mile east of the GIWW and
between DMPAs #199 and #200 (latitude 27.2457833; longitude -97.41439; Figure 8). The size of the
project is up to 10 acres. The likely sediment source is relict new work material existing inside the site
and GIWW. The location has some dense seagrass nearby, so further analysis of this sensitive habitat

will be conducted in subsequent design phases.
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5 Site Planning

5.1 Overview

Anchor QEA led the E&D for 16 of the 20 10% sites, and PCCA led E&D for 4 sites at the 10% level.
The analysis, planning, and E&D approaches were similar across all 20 sites, although the analysis
differed for different project types. The details of the E&D for each site are included in the respective
design memoranda, which can be found in Appendices A, B, and C.

The following discussion sets forth the information and analysis applicable to all 20 sites.

5.2 Design Objectives

The design objectives vary by project type, and this section details the objectives that guided the
planning for each identified project type.

Beach renourishment. The design objectives for beach renourishment are as follows:

e Develop a preliminary vision based on available data for the site that includes the following:
- Beach to be renourished
- Potential sediment source(s)

e Delineate conceptual footprints for proposed BU placement.

e Identify key sensitive habitats and construction considerations in the site's vicinity.

e Estimate fill volumes for the proposed BU footprints.

e |dentify data gaps to be addressed in subsequent design phases.

e Provide preliminary cost estimates.

Beach renourishment via feeder berm. The design objectives for beach renourishment via feeder

berm are as follows:

e Develop a preliminary vision based on available data for the site that includes the following:
- Beach to be renourished
- Potential sediment source(s)
e Delineate conceptual footprints for proposed BU placement, in part based on an evaluation of
the depth of closure.
e Identify key sensitive habitats and construction considerations in the site's vicinity.
e Estimate fill volumes for the proposed BU footprints.
e Determine a berm shape and location that avoids increasing wave erosion on existing
beaches.
e Identify data gaps to be addressed in subsequent design phases.
e Provide preliminary cost estimates.
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Bird island creation and restoration. The design objectives for bird island creation and restoration

are as follows:

e Develop a preliminary vision based on available data for the site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs, while providing adequate

erosion protection and containment

¢ Delineate conceptual footprints for proposed BU placement.

e Identify key sensitive habitats and construction considerations in the site’s vicinity.

e Estimate fill volumes for the proposed BU footprints.

e Examine key rookery species in the region.

¢ Identify data gaps to be addressed in subsequent design phases.

e Provide preliminary cost estimates.

Seagrass restoration. The design objectives for seagrass restoration are as follows:

e Develop a preliminary vision based on available data for the site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

e Identify key sensitive habitats and construction consideration in the vicinity of the site.

e Estimate fill volumes for the proposed BU footprints.

e Identify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.

Tidal flats restoration. The design objectives for tidal flats restoration are as follows:

e Develop a preliminary vision based on available data for the site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

e Identify key sensitive habitats and construction consideration in the vicinity of the site.

e Estimate fill volumes for the proposed BU footprints.

e Identify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.
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Wetlands Creation and Restoration. The design objectives for wetlands creation and restoration

are as follows:

e Develop a preliminary vision based on available data for the site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs, while providing adequate
erosion protection and containment
¢ Delineate conceptual footprints for proposed BU placement.
e |dentify key sensitive habitats and construction considerations in the site's vicinity.
e Estimate fill volumes for the proposed BU footprints.
e Evaluate existing wetlands conditions to inform restoration target wetlands elevation ranges.
¢ Identify data gaps to be addressed in subsequent design phases.
e Provide preliminary cost estimates.

5.3 Data Review and Collection

In preparing the design memoranda, the Project Team gathered and evaluated information provided
by the following data sources for each site:

e NOAA Data Access Viewer (NOAA 2023)

e GLO Coastal Resources Mapping Viewer (GLO 2023)

e TPWD Seagrass Viewer (TPWD 2023)

e RRC Public GIS Viewer (RRC 2023)

e Texas Historical Commission (THC) Historic Sites Atlas (THC 2023)

5.3.1 Horizontal and Vertical Datums

Anchor QEA and PCCA consulted the NOAA active tidal stations proximate to their respective sites to
obtain tidal datums and water level data. These stations contain tidal datums established from the
present epoch (1983 to 2001). These tidal datums were used to inform the vertical datums used in
the designs. The horizontal datums used for each site are either Texas State Plane South Central
Zone or Texas State Plane South Zone, North American Datum of 1983 in U.S. survey feet. For all
sites, the vertical datum used was the North American Vertical Datum of 1988 (NAVD88). Details on
the vertical and horizontal datums used for each site are set forth in each respective BODR
(Appendix C).
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5.3.2 Surveying

The elevations at each site were physically surveyed as follows:

e DU performed bathymetric and topographic surveys during the 30% design stage in March
and April 2022 for Causeway Bird Island, Little Bird Island North, PA9-S, Pelican Island (M3),
Nueces Delta, DMPA #214 Bird Island, and Rabbit Island South Bird Island.

¢ Naismith Marine Services performed a bathymetric survey as a part of an earlier, unrelated
design effort for M10 in October 2019.

e T.Baker Smith performed a bathymetric survey during the 30% design stage of Feeder Berm
North of Fish Pass in March 2022.

e Triton Environmental Solutions performed bathymetric and topographic surveys during the
30% design stage of Dagger Island and Portland Nueces Bay Marsh in March and April 2022.

These surveys provide varying levels of detail and are of various ages. Bathymetry and topography
data gaps may remain for the various sites and will be addressed during subsequent design as
described in each site's respective BODR (Appendix C).

5.3.3 SAV and Oyster Locations

The TPWD Seagrass Viewer was used to locate submerged aquatic vegetation (SAV) observed in the
vicinity of each site (TPWD 2023). This viewer combines SAV data from TPWD, NOAA, and the
Texas Commission on Environmental Quality.

The GLO Coastal Resources Mapping Viewer was also used to identify areas in and around the sites
designated as oyster habitat (GLO 2023). Observations concerning potential oyster habitat are
discussed in each site summary.

DU conducted visual seagrass and oyster surveys for Pelican Island (M3), PA9-S, Rabbit Island South
Bird Island, Causeway Bird Island, Little Bird Island North, DMPA #214 Bird Island, and Nueces Delta.
Observations from these surveys were used to inform designs and permit application packages for
each site.

Triton Environmental Solutions conducted aquatic-sensitive resources and Waters of the United
States surveys for Portland Nueces Bay Marsh and Dagger Island. These surveys included
topographic and bathymetric data, habitat and wetland delineation, and sensitive habitat
identification. Detailed information on these surveys are included in the reports from

Triton Environmental Solutions referenced in each site's respective BODR (Appendix C).

Additional site-specific sensitive habitat surveys may be performed during the final design phase or
before construction if required by regulatory agencies for an individual site.
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5.3.4 Location of Utilities

RRC maintains an oil and gas pipeline and well database (RRC 2023). Information about the location
of utilities is discussed in each site summary. Further delineation of pipeline easements and
restrictions and more precise utility locations will likely need to be developed during the final design
stage of a site before construction, as described in the BODR for each site where utilities are known
to be present. Contractors will also be required to call the national 811 “Call Before You Dig” hotline
for all sites to confirm the location or absence of utilities on site before beginning construction. A
magnetometer survey and additional measures may also be required by regulatory agencies to
supplement information on utility locations.

5.3.5 Habitat Information
The specific habitat of each site is discussed in the respective BODR in Appendix C.

5.3.5.1 Desktop Cultural Resources Survey
The THC Historic Sites Atlas Database was queried with site-specific search terms for each site
(THC 2023). The results of the queries are discussed in each BODR in Appendix C.

5.3.5.2  Beneficial Use Source Material

During the design process, dredged material from routinely dredged adjacent waterways, as well as
dredged material from nearby potential dredging projects, was provisionally identified for several
sites based on historical records (USACE 1999), communication with USACE (Jones 2022), and
communication with stakeholders. The availability, volume, physical characteristics, and quality of the
dredged material will be determined during final design and permitting. The sites were designed
such that the projects could accept dredged material with a variety of grain sizes, where possible.
This was done to maximize the potential pool of beneficial use source material sources.

53.6 10% Design

Twenty sites were selected for 10% design memoranda based on stakeholder input and publicly
available data, as well as the Project Team's analysis of various factors relating to project success. The
10% design memoranda are found in Appendix A.

5.3.7 30% Design

The list of 20 sites selected for 10% design was narrowed by the Project Team based on further
stakeholder input and a more intensive analysis of potential success factors for each project type. Of
the 20 sites selected for 10% design, the Project Team selected 11 and prepared a 30% design
memorandum for each site. The 30% design memoranda are found in Appendix B.
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5.3.8 60% Design

The final list of seven sites selected for 60% design was developed by further refining and narrowing
the list of 30% design sites, with one additional site added as described in Section 4.7. This section
describes common design considerations that factored into the 60% design process.

5.3.8.1 Target Elevations

The placement of dredged material at each site involves filling the designated areas to certain target
elevations. Determination of the target elevation at each location is based on many factors, including
analysis of surveyed existing elevations, aerial imagery, nearby sites with similar habitat in good
condition, and final elevations of previously constructed successful similar projects.

5.3.8.2 Containment Details

Most designs include some form of containment to hold the deposited dredged material in place
while it dewaters and consolidates into a more stable mass. Containment structures may be
constructed with rock, imported fill material, in situ site material, suitable dredged material, or a
combination of these. Other containment materials or structures may be considered during
advancement of the design. Some sites were designed to have armored containment, which can be
expected to be fairly resistant to erosion, while other sites were designed with unarmored
containment. While unarmored containment is more susceptible to erosion, it is also much less
costly. The containment design may be modified during final design based on additional data
collection (e.g., the character of the subgrade where the containment will be built) and the cost
preferences of the project proponent.

The dredged material is assumed to be placed using hydraulic methods. This means material will be
pumped into the placement areas in a slurry entrained with large volumes of water. The containment,
where appropriate, will be designed such that the entrained sediment will settle out of the slurry
inside the placement areas, and the excess clean water will run out of the placement areas. For the
placement areas to drain properly, weir structures may need to be constructed within the
containment structures. The use and location of weir structures will depend on the physical
properties of the BU material, the slurry characteristics, and the type of containment used. These
details will be determined during a subsequent design phase.

5.3.8.3  Wetlands Fill Design

For wetlands restoration projects, wetlands fill design will depend on each site’s characteristics and
the method of fill placement. These methods are discussed in each site’s BODR. Target elevations
may be adjusted during final design based on new information, such as previously constructed
successful wetlands creation projects and new vegetation data, as available.
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The main design elements evaluated for a wetlands restoration site are as follows:

e Site location

e Wetlands size and shape

e Containment and erosion protection

e Constructability

e Planting and natural recruitment of vegetation

e Performance expectations

e Site construction cost estimates

e Expected ecosystem benefits

e Data and information gaps that need to be filled to advance the design to a subsequent
phase

5.3.8.4  Bird Island Design

Bird island projects use dredged material and containment structures to create or restore rookery
islands in regions with degrading bird habitat. Stabilizing the shorefront and attenuating wave
energy are key to protecting these islands from erosion.

The main design elements evaluated for bird island design are as follows:

e Site location

e Rookery island size and shape

e Containment and erosion protection

e Constructability

e Planting and natural recruitment of vegetation

e Performance expectations

e Site construction cost estimates

e Expected ecosystem benefits

e Data and information gaps that need to be filled to advance the design to a subsequent
phase

5.3.8.5 Feeder Berm Design

Feeder berms are nearshore berms typically placed as elongate bars or mounds between the location
where the depth of closure occurs and the shoreline. Placement in water deeper than the depth of
closure would likely result in no meaningful transport of sediments to the shoreline. Placement in
very shallow water is difficult and, hence, costly. Feeder berms can be the preferred BU method for
beach renourishment due to less-strict grain size requirements (with a goal for sands to erode into
the littoral zone to renourish beaches, while fines are dispersed offshore), as well as generally being
less costly to build, easier to construct, and having less environmental impact to beach nesting than
direct beach placement (Brutsché et al. 2019). Along with the benefits, dredged material placement
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within a feeder berm may have potential unintended impacts. Some of the unintended impacts may
include the following:

¢ Uneven distribution of material along the beach due to natural processes that may be difficult
to predict

e Uneven eroding of the berm, leading to wave focusing due to refraction

e Transport of dredged material in the longshore direction, which could place sediment in an
unintended adjacent area.

For these reasons, it is important to have a detailed understanding of the wind, wave, and
hydrodynamic conditions for the site.

The main design elements evaluated for the feeder berm sites are as follows:

e Site location

e Size and shape

e Constructability

e Performance expectations

e Site construction cost estimates

e Expected ecosystem benefits

e Data and information gaps that need to be filled to advance the design to a subsequent
phase

5.3.8.6  Geotechnical Considerations

Designing to accommodate geotechnical characteristics of the subgrade in each restoration area is
key to the success of the restoration. Soft subgrades may require special consideration when
designing and constructing containment berms and when evaluating the long-term performance of
restoration fill elevations. Subgrade settlement will also affect final elevations and dredged material
capacity within the contained footprint. For restoration projects that rely on a targeted long-term
elevation range, understanding geotechnical conditions at the site is an important design

component.

There is little existing geotechnical information for the seven sites. Where such information is
available, it is discussed in the BODR for each site. Where geotechnical data gaps have been
identified, such data gaps are discussed in the BODR, and site cost estimates include the effort

required to collect and evaluate geotechnical data.

Geotechnical information regarding the source material for each site will be evaluated upon
identification of the dredged material source(s) for each project. The geotechnical properties of the
material will inform construction considerations such as whether the material can be used for

containment and the anticipated consolidation (settlement) of the material after placement. The
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preparation of final design is expected to require the collection of additional geotechnical data at
many, if not all, of the sites.

5.3.9 Relative Sea Level Rise Considerations

Relative sea level rise is a factor that may impact each site over the long term. One strategy to
mitigate relative sea level rise could be to place material to higher elevations in preparation for
higher relative sea levels and tidal ranges in the future. This strategy, however, could result in
reduced short-term habitat benefits. For example, if the target habitat is intertidal wetlands, then
placement at a higher elevation will not provide the desired habitat until sea level rise results in the
site becoming intertidal at an uncertain time in the future. Conversely, bird islands can be built taller,
and the designs call for sufficient elevation to remain emergent even after decades of sea level rise.
(See the BODRs in Appendix C for details). Other strategies could include consideration of stronger
wind and wave forces or modifications to the top elevation of containment structures in anticipation
of different climatological effects on the restoration. To the extent that Project proponents will wish
to consider relative sea level rise, additional evaluations would need to be conducted in a future
design phase for the sites where this becomes a specific design consideration.

5.3.10 Project Construction Costs

The estimated Project construction costs include additional data collection, permitting, design, and
engineering costs for advancing the design to the construction phase; preconstruction and as-built
surveys; mobilization; demobilization; equipment; materials; construction of the containment;
placement of dredged material; vegetative planting; and management of the site after construction.
A high-end estimated cost was prepared by applying a contingency of 50% to accommodate data
gaps, inflation, rising fuel costs, and potential changes in the final design. Assumptions were made
concerning material quantities, material types, and means and methods of constructing containment
berms for the dredged material within the placement areas. These items and their respective costs

will be further detailed as each design advances.

These costs represent the estimated incremental costs, which are over and above USACE's costs to
dredge and place material according to the federal standard. For example, under this assumption,
USACE would pay the typical mobilization, demobilization, dredging, and placement costs for a local
maintenance dredging project, and only the incremental costs associated with extra mobilization,
pumping, and placement for BU site construction is included. The total incremental cost estimated
for the construction is shown in each BODR included in Appendix C.

The estimates were developed using current and generally accepted engineering cost estimating
methods. The estimates are based on assumptions concerning future events, and actual costs will
likely vary from these estimates because of known and unknown factors including, but not limited to,
changes in general economic and business conditions, site conditions unknown at the time the
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estimates were developed, future changes in site conditions, regulatory or enforcement policy
changes, final design, and delays in performance.

5.3.11 Permitting

5.3.11.1  Permit Application Packages

Texas does not have a state-level permitting requirement for coastal projects. Project proponents will
comply with state law affecting implementation of the construction projects under the jurisdiction of
state natural resource agencies coordinated through the USACE permitting process.

For six of the sites, the Project Team completed an application for a permit under USACE Nationwide
Permit 27: Aquatic Habitat Restoration, Enhancement, and Establishment Activities. (See 86 Federal
Register 73576 through 73578 [December 27, 2021]). For the seventh site (Feeder Berm North of
Fish Pass), the Project Team prepared an individual USACE permit application.

5.3.11.2 Potential Permit Applicants

The permit packages are designed for use by potential permit applicants, who will vary by project. All
the sites are completely or partially on submerged land owned by the state or a navigation district.
Only one of the sites, Dagger Island, is directly adjacent to private land. The Project Team has
discussed the potential project with the landowners, who support it.

It is anticipated that conservation organizations may work with the public and private landowners to
complete the BU projects through conservation easements and similar arrangements. If so, such an
organization would be the Project proponent and thus the applicant for the USACE permit. It is also
anticipated that PCCA may wish to pursue implementation of one or more of the sites and would
thus be the USACE permit applicant.
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6 60% Design Site Summaries

Aided by the data analysis, the Project Team delivered 60% design memoranda for seven sites. This
section includes a summary of the BODR for each site. The 10% and 30% memoranda and BODRs for
each site appear in the appendices.

6.1.1 Causeway Bird Island

The proposed site is the historical Causeway Bird Island, approximately 0.1 mile northeast of
Rincon Canal and 2.3 miles north of the CCSC (Figure 2). The island has an average elevation of
0.42 foot NAVD88 and is surrounded by a recently constructed breakwater.

The proposed design will result in a 16-acre bird island and accommodate approximately

106,000 cubic yards of material. The proposed design for the site consists of placing dredged
material to varying elevations within the protected area behind the breakwater to promote a variety
of habitats.

The site is an active rookery that supports thousands of nesting pairs of colonial waterbirds
(CBBEP 2020), and habitat restoration at the site will support increased colonial waterbird presence.

The existing breakwater at the site will serve as containment and to protect the proposed site from

wake erosion and wind-generated waves.

The high-end cost estimate for construction of the project is $2 million, including a 50% contingency.
The complete BODR for Causeway Bird Island appears in Appendix C.

6.1.2 Dagger Island

The proposed site is located 0.4 mile north of the CCSC and 0.1 mile east of the GIWW and located
between Redfish Cove and the CCSC (Figure 3). The site partially overlaps with existing DMPA #162.
The average elevation of the site is -0.2 foot NAVD88.

The proposed design will construct approximately 28 acres of low and high marsh and 5.3 acres of
seagrass habitat in what is currently open water areas of the site. The proposed design consists of fill
extending to the edge of existing vegetation or to the edge of the constructed containment berm.
Sediment will be placed within a range of elevations to create a variety of habitats. The estimated fill
volume for the site is 260,000 cubic yards.

A 4,000-linear-foot containment berm will be designed to contain and protect the dredged materials
and future wetlands from edge erosion.

The high-end cost estimate for construction of the project is $8.3 million, including a 50%
contingency. The complete BODR for Dagger Island appears in Appendix C.
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6.1.3  Feeder Berm North of Fish Pass

The location of the site is approximately 1.0 mile northeast of Fish Pass and 13 miles from the CCSC
(Figure 4). The proposed feeder berm site is in an area with average elevations ranging

from -10 to -15 feet NAVD88. The adjacent longshore area that is in an erosional environment
extends from north of Fish Pass to the Port Aransas Jetties (12 miles northeast of the site; BEG 2023).

The proposed design will construct a berm with an area of up to 75 acres. The berm constructed at
the site will be oriented parallel to the shore. The fill volume of the site will be approximately
500,000 cubic yards. The berm is intended to renourish adjacent beaches with its sediment.

No containment will be required for this project.

The high-end cost estimate for construction of the project is $5.6 million, including a 50%
contingency. The complete BODR for Feeder Berm North of Fish Pass appears as Appendix C.

6.1.4 Little Bird Island North

The location of the site is 0.7 mile northeast of the existing Little Bird Island and 0.25 mile northwest
of the GIWW (Figure 5). This location is 50 feet from existing oyster habitat to the north and
northwest of the site, 100 feet from existing oyster habitat to the west and southwest of the site, and
150 feet from USACE DMPA #122. The average seabed elevation at the site is -3.5 feet NAVD88.

The proposed design envisions construction of a bird island of approximately 8 acres that is ovular in
shape. The site will be filled with dredged material up to +5.0 feet NAVD88 toward the center of the
site. The site will accommodate a volume of approximately 202,000 cubic yards of material.

The proposed site is approximately 1.75 miles from the nearest shoreline. This distance is greater
than the 0.5-mile distance identified for minimizing predator access to rookery islands (Stanzel 2018).

An armored containment berm and a 200-foot-long rock sill will be constructed to protect the island
from erosive forces, while allowing the island to slope gently to sea level in the vicinity of the sill. The
berm and sill will provide a hard substrate for oyster colonization.

The high-end cost estimate for construction of the project is $11.6 million, including a 50%
contingency. The complete BODR for Little Bird Island North appears as Appendix C.

6.1.5 MI10

The location of the site is 0.25 mile south of the CCSC and 500 feet west of the GIWW near Ingleside
in Corpus Christi Bay (Figure 6). The site is directly adjacent to DMPA #10, an upland placement area.
Thus, additional coordination with USACE will be required. The site has an average seabed elevation

of -10.0 feet NAVD88.
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The proposed design will construct up to 840 acres, with 760 acres as wetlands fill and 80 acres as
containment dikes, with a required fill volume of approximately 20 million cubic yards of material.
Multiple maintenance dredging events will be needed to fill the site, or material from upcoming new
work could potentially fulfill the required volume. The wetlands on the site will be a mix of low and
high marsh.

Three dikes will be constructed to contain and protect the dredged material. Additional armoring
may be determined necessary in further design phases.

The high-end cost estimate for construction of the project is $187.1 million, including a 50%
contingency. The complete BODR for M10 appears as Appendix C.

6.1.6 PA9-S

The existing PA9-S island is a DMPA located approximately 0.5 mile east of the GIWW and 0.4 mile
south of the CCSC and between the existing M10 island and Pelican Island (M3; Figure 7). The
proposed site will expand the southern footprint of the existing PA9-S island. Discussion with USACE
staff indicates the project will not interfere with ongoing dredged material placement operations
(Kinman 2022). The average seabed elevation of the site footprint is -7.0 feet NAVD88.

The proposed design will construct approximately 220 acres and create up to 172 acres of wetlands
in what is currently open-water areas of the site. The site will support a range of low and high
wetlands habitat. The required fill volume is approximately 4 million cubic yards.

An 8,000-foot-long sand containment berm will be constructed to create capacity, protect the placed
dredged material, and create intertidal habitats protected from erosion.

The high-end cost estimate for construction of the project is $39.2 million, including a 50%
contingency. The complete BODR for PA9-S appears as Appendix C.

6.1.7 Rabbit Island South Bird Island

The location of the site is approximately 0.2 mile east of the GIWW and between DMPAs #199 and
#200 (Figure 8). The average seabed elevation of the site averages -1.4 feet NAVD88.

The site is approximately 0.7 mile from the nearest shoreline. The distance is greater than the
0.5-mile distance identified for minimizing predator access to rookery islands (Stanzel 2018).

The proposed design will construct a rookery island of approximately 10 acres. The site will be filled
to an elevation of +5.0 feet NAVD88 and will be approximately elliptical in shape. A seagrass shelf
will be constructed along the east side of the island. The required fill volume for the island and shelf
is approximately 135,000 cubic yards of material.

Beneficial Use Master Plan—Texas GLO Regions 3 and 4
Final Report 29 March 2023



A containment berm will be constructed around the site to confine the dredged material, reduce the
potential impacts to adjacent seagrass habitat, and reduce erosion.

The high-end cost estimate for construction of the project is $4.2 million, including a 50%
contingency. The complete BODR for Rabbit Island South Bird Island appears as Appendix C.
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7 Conclusion

In recent years, BU has become increasingly important as a tool for coastal restoration and resiliency.
Relative sea level rise, erosion, and subsidence are causing coastal land loss on a massive scale. The
demand for sediment to mitigate this loss is high, as is the cost of transporting and placing fill
material where it is needed. The dredging of navigational channels produces millions of cubic yards
of material on the U.S. coast annually, and the dredged materials are sediments that can be used to
combat land loss. The BU for wetland and bird island restoration and beach renourishment combines
the need for sediment with the need for disposal locations. Projects involving beneficial use require
long-range planning and often involve complex land use, permitting, scheduling, and funding issues.
Natural resource agencies have recognized the value of planning for BU projects years in advance to
ensure their eventual successful implementation. Thus, the planning produced by this Project creates
valuable resources for dredging sponsors and habitat restoration advocates to employ in advancing
BU projects for years to come on the Lower Texas Coast.
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Memorandum January 31, 2022

To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: ANWR Long Lake Marsh and Channel 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Aransas National Wildlife Refuge (ANWR) Long Lake Marsh and Channel site (Site), located
in Texas General Land Office (GLO) Planning Region 3 of the Texas coast just northwest of Sundown

Bay in Aransas County, Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). For this
project, sites in Matagorda Island, which is adjacent to the border with Region 3, are also eligible, as
approved by GLO. The project team is led by DU and Port of Corpus Christi Authority (PCCA) and
includes Anchor QEA, LLC; Sarosdy Consulting, Inc,; and the Texas Department of Transportation. In
addition to the 16 sites identified and prioritized, PCCA will provide additional resources to bring
forward more site designs for review if the site prioritization and selection so warrants. The project
team coordinated two online stakeholder meetings in each region to receive information about
potential BU sites. Based on stakeholder input, GLO feedback, publicly available data, and
professional judgment, the project team selected the Site as one of the 16 sites for 10% design

development and cost estimation.

ANWR Long Lake Marsh and Channel is an area of marsh located on United States Fish and Wildlife
Service land approximately 0.5 mile northwest of the Gulf Intracoastal Waterway (GIWW) and north
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of Sundown Bay in Aransas County, Texas. This area was selected because the existing straight
channel allows undesirably high rates of water flow, which is contributing to interior marsh
deterioration. The addition of dredged material will reduce flow and elevate open-water areas to
promote healthy marsh conditions.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in dredged material placement areas (DMPAs), and many of the existing DMPAs
along the Texas coast are nearing capacity. Resource agencies and stakeholders have long advocated
using dredged material beneficially to create and restore wetlands and bird islands, nourish beaches,
and counteract land loss. Historically, BU projects are difficult to manage because they are multi-
year, multi-faceted undertakings in which different organizations manage dredging schedules,
funding, project design, permitting, and construction activities. To help address these issues, the
objectives of this project include the following:

¢ Create and restore degrading coastal habitats.

e Establish sites for placement of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

e |dentification and selection of BU sites

e 10% designs and cost estimates for at least 16 BU sites

o 30% designs for at least eight BU sites

e 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to create and restore marsh habitat in
a region with degrading marsh. The design will use material dredged from navigation channels
during routine maintenance, thus reducing the volume of such material that will need to be placed in
existing open-bay or upland DMPAs. This 10% design is based upon publicly available datasets; no
field work was conducted for this phase of the project.

Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
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- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs
¢ Delineate conceptual footprints for proposed BU placement.
¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.
e Estimate fill volumes for the proposed BU footprints.
e |dentify data gaps to be addressed in subsequent design stages.
e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 4, North American Datum of
1983 (NADS83), in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA Aransas Wildlife Refuge
Station 8774230 is 4.5 miles northeast of the Site. This station collects and records real-time tide
information dating back to 2012. The vertical datums from this station that will be used for the Site
are shown in Table 1.

Table 1
NOAA Aransas Wildlife Refuge Station 8774230 Tidal Gauge Displaying NAVD88 Tidal Datums
Elevation
Tidal Datums (feet NAVDS88)
MHHW 1.28
MHW 1.28
MSL 1.12
MLW 0.95
MLLW 0.95

Notes:

MHHW: mean higher high water
MHW: mean high water

MLLW: mean lower low water
MLW: mean low water

MSL: mean sea level

Meteorological, Ocean, and Wave Data

Wind and Waves

The United States Army Corps of Engineers (USACE) Wave Information Studies (WIS) provides a
national resource of long-term wavefield climatologies for U.S. coastal waters that synthesizes
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observations, multi-decade hindcasts, and storm event archives (USACE 2021). The WIS station
closest to the Site is Station 73042, just offshore on the Gulf side of Matagorda Island in the Gulf of
Mexico. Because the station is located offshore, the wave data are not applicable to this project
design. However, the project team considers the wind data to be representative of the winds
experienced at the Site. Figure 2 summarizes wind data from January 1, 1980, through

December 31, 2014. The data indicate that the predominant wind direction is from the southeast,
with significant winds also coming from the north, northeast, east, and south.

The Site resides on the Aransas National Wildlife Refuge and does not have a significant fetch
direction. This is expected to be a low wave-energy environment; however, wave analysis of the
direction and frequency of expected significant wave heights will need to be conducted in
subsequent phases of design to confirm this assumption.

Wake Erosion

The GIWW is approximately 0.5 mile south of the Site. Potential wake erosion from vessels transiting
the GIWW is not expected to be a design consideration because of existing land barriers. However,
there is recreational vessel traffic through the existing channel and marsh. An analysis of the erosive
effects of vessel traffic will be conducted during subsequent phases of design to better understand
the extent of the present and future vessel-induced erosion of the channel and marsh.

Bathymetry

The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas Coast (NOAA 2021) was used to obtain bathymetry data for the Site. The typical
water depths for the Site are expected to be 1 to 5 feet with a mudline elevation that averages

0.86 foot NAVD88.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. No utilities or pipelines were identified near the Site. The need for
Site-specific utility locations prior to construction will be determined during subsequent design
stages. No other infrastructure has been identified in the vicinity of the project Site.

Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database was
completed for the Site between November 29 and December 30, 2021. This search revealed that no
archaeological surveys have been conducted and no archaeological sites have been identified within
the preliminary proposed placement site boundary (THC 2021).
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Sensitive Habitat

GLO oyster habitat GIS data (GLO 2021) indicate that there is no oyster habitat identified within or
adjacent to the Site. According to Texas Parks and Wildlife Department (TPWD) seagrass data
(TPWD 2021), there are no seagrasses mapped within or adjacent to the Site location. Because the
sensitive habitat data are not recent, surveys will likely need to be conducted during a subsequent
phase of design to evaluate the presence and extents of sensitive habitat to confirm or update the
understanding of sensitive habitat in the vicinity of the Site.

Beneficial Use Source Material

One potential source of dredged material is the GIWW, located adjacent to the Site. Based on
Coastal Consistency Determinations from USACE, USACE has historically performed maintenance
dredging on the GIWW near the Site (USACE 1999). Continued dredging has recently been confirmed
by USACE (Jones 2021). The identified DMPAs used by USACE adjacent to the Site and their
associated historical average annual quantity of dredged material, distance from the Site, and
channel segments are shown in Table 2. The average grain size and grain type percentages are
shown in Table 3. This informs the quantity and characteristics of dredged material that may be
available during a dredging cycle. For example, the Site will be designed such that the clay and fines,
which constitute a relatively high percentage of nearby sediment, will not be lost to the water

column during placement.

Table 2
USACE DMPA Areas Adjacent to the Site
Distance Average Annual
GIWW Channel from Site Dredging Quantity
DMPA No. Station (miles) (cy)

128 775+000-785+000 2.5 353,202

129 785+000-802+000 1.5 318,787

130 802+000-817+000 1.5 121,141

Notes:
Source: USACE 1999
cy: cubic yard
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Table 3
Typical Sediment Characteristics from San Antonio Bay to Aransas Bay

Sediment Characteristics

Dso (mm) < 0.068

38.2% sand

27.6% silt

34.3% clay

Notes:

Source: USACE 1999
Dso: median grain size
mm: millimeter

Marsh Vegetation Elevation Ranges

Typical habitat ranges for relevant marsh vegetation were determined based on site vegetation
surveys conducted by DU at the Lower Neches Wildlife Management Area Old River Unit, Texas Point
National Wildlife Refuge (NWR), McFaddin NWR Willow Lake Terraces, Anahuac NWR Roberts
Mueller Tract, Schicke Point, Guadalupe River Old Delta, and Goose Island State Park Cells sites
located in GLO Planning Regions 1 and 2 of the Texas coast. This is shown in Table 4.

Table 4
Typical Elevations for Target Marsh Vegetation
Elevation Elevation
Species (feet MSL) (feet NAVD88)
Spartina patens 0.25to 1 137 to 2.12
Spartina alterniflora 0to 0.75 1.12 to 1.87

10% Design

The main design features that are critical for marsh success are as follows:

e Site location

e Marsh size and shape

e Containment and erosion protection

e Planting and natural recruitment of vegetation

These design features are evaluated in this memorandum for the preliminary Site design.
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Site Location

The proposed location of the Site is approximately 0.5 mile northwest of the GIWW. The Site is located
along the existing approximately 50- to 70-foot-wide and 3,000-foot-long straight channel, as well as
within two open-water ponds within the Aransas National Wildlife Refuge (Figure 1).

The average mudline elevation within the footprint of the Site is 0.86 foot NAVD88 (-0.09 foot mean
lower low water). A shallow water channel leads up to the Site, restricting access to shallow draft
vessels. Bathymetric surveys will need to be conducted during subsequent design phases to better
define Site dimensions and material capacity.

Size and Shape

Based on the plan to fill the straight channel to reduce flow while still providing boat access into side
channels, the project team proposes that the area of the Site be 6 acres. Due to expected mounding
and subsequent consolidation and settlement of the placed material, the Site will be created with
dredged material placed to an elevation of +2.5 feet NAVD88 to eventually settle at the upper end of
Spartina patens and Spartina alterniflora elevation range. The elevation of dredged material fill could
be adjusted at further stages of design, depending on the physical properties of the dredged
material or if other target species and their specific requirements are identified. The Site will consist
of dredged material filling the straight channel from just above the southern side channel entrance

to just south of the northern side channel entrance, as shown in Figure 1.

The seagrass data from TPWD (2021) show that there is not currently sensitive seagrass habitat
within the Site footprint; however, the data are not recent and seagrasses may have migrated into
the proposed placement area. The location of seagrasses will need to be determined through field
surveys during subsequent stages of design.

Fill material could be obtained from the GIWW, as described in Table 2. It is predicted that the
required dried fill volume will be approximately 16,000 cubic yards (cy), with 4,400 cy of that amount
being due to settlement. This value assumes 1 foot of foundation compression for every 3 feet of fill
and does not consider bulking. Geotechnical data will likely need to be collected during a
subsequent design phase to further evaluate the expected foundation compression and the expected
bulking of dredged material.

Containment and Erosion Protection

The Site is nestled between marsh on its northeast and southwest sides, which will serve as protection
from generated wind waves and wake erosion from the GIWW. Further analysis will need to be
conducted on the effects of recreational vessel traffic within the marsh channels on the Site, but
armoring is not expected to be needed. Temporary containment will be needed around the fill to
allow the material to dewater and consolidate. Environmental controls such as turbidity curtains, hay
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bales, or similar measures may be able to provide the temporary containment of material that will be
needed during construction to contain fines placed at the Site.

A flow restriction structure may need to be constructed at the southern end of the side channel to
prevent erosion of the marsh interior. This potential weir or culvert structure will need to be
evaluated and designed based on hydrodynamic modeling during subsequent design phases.

Planting and Natural Recruitment of Vegetation

Based on stakeholder input and cost considerations, the project team determined that hydroseeding
the edge of the marsh will be the most effective method for vegetating the marsh. Natural vegetation
recruitment will then be allowed to proceed from the edge of the marsh inward. If the outcome is
unsatisfactory (e.g., if the marsh has a lower-than-expected density of vegetation or if undesirable
species of vegetation have begun growing within the Site), an adaptive management program can be
instituted to modify the vegetation. Table 4 shows some of the targeted vegetation and their
preferred habitat elevations.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
phase, pre-construction and as-built surveys, mobilization, materials, and hydroseeding of the marsh.
These costs represent the estimated incremental costs, i.e., those costs over and above USACE's least
cost and environmentally acceptable dredged material and placement alternative. Table 5 shows a
line-item list of each costing parameter and the total cost estimated for construction.
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Table 5
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total
Pre-Construction Survey 1 LS $ 30,000.00 $ 30,000.00
Incremental Dredging Cost (1-mile pipeline) 16,000 cy $ 5.00 $ 80,000.00
sgsr::’este;?f”g (10-foot swath along 76,000 sf $ 0.20 $ 20,000.00
Flow Restriction Structure 1 LS $ 120,000 $ 120,000.00
E:f;’yf::;tyr)“dion Survey (topography/ 1 Ls $  30,000.00 $  30,000.00
Post-Construction Survey (aerials) 1 LS $ 10,000.00 $ 10,000.00
Navigational Aids 2 Each $  4,000.00 $  8,000.00
Subtotal’ Sum $ 300,000.00
Incremental Mobilization and Demobilization’ 1 LS $ 40,000.00 $ 40,000.00
Construction Total Sum $ 340,000.00
100% Engineering and Design’ 1 25% $ 90,000.00 $ 90,000.00
Permitting 1 Each $ 100,000.00 $ 100,000.00
Construction Management! 1 15% $ 50,000.00 $ 50,000.00
Post-Construction Management 12 Month $ 10,000.00 $ 120,000.00
Project Subtotal? Sum $ 700,000.00
-30% Contingency? 1 30% $210,000.00 $ 200,000.00
+50% Contingency? 1 50% $ 350,000.00 $ 400,000.00
Low-End Project Estimated Cost? Total Sum $ 500,000.00
High-End Total Project Estimated Cost? Total Sum $1,100,000.00

Notes:

Costs were determined based upon publicly available datasets; no field work was conducted for this phase of the project.

1. Rounded to the nearest $10,000.
2. Rounded to the nearest $100,000.
LS: lump sum

sf: square foot

The costs vary from $500,000 to $1.1 million, depending on the level of contingency allocated to the

project cost.

The estimates are developed using current and generally accepted engineering cost estimating

methods and are based on assumptions concerning future events. Actual costs may be affected by

known and unknown risks including, but not limited to, changes in general economic business

conditions, Site conditions that were unknown at the time the estimates were performed, future
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changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.
Actual costs may vary from these estimates.

Ecosystem Benefits Expected

Creation of the Site is expected to have positive benefits on the regional ecosystem. The marsh
restoration is expected to add 2.5 acres of marsh habitat to the regional ecosystem. This region is
also experiencing degrading marsh due to the flow from the straight channel. Filling the straight
channel with dredged material will reduce future erosion in the surrounding marsh, supporting a
more resilient and healthy marsh.

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. As previously mentioned, it is possible that in each phase additional
designs will be provided toward this project because of the partnership on this project between DU
and PCCA.
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To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited, Inc.
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: ANWR Matagorda Island West Marsh 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Aransas National Wildlife Refuge (ANWR) Matagorda Island West Marsh site (Site), located
in Texas General Land Office (GLO) Planning Region 2 of the Texas coast in Mesquite Bay in Calhoun
County, Texas (Figures 1 and 2).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). For this
project, sites in Matagorda Island, which is adjacent to the border with Region 3, are also eligible, as
approved by GLO. The project team is led by DU and Port of Corpus Christi Authority (PCCA) and
includes Anchor QEA, LLC; Sarosdy Consulting, Inc,; and the Texas Department of Transportation. In
addition to the 16 sites identified and prioritized, PCCA will provide additional resources to bring
forward more site designs for review if the site prioritization and selection so warrants. The project
team coordinated two online stakeholder meetings in each region to receive information about
potential BU sites. Based on stakeholder input, GLO feedback, publicly available data, and
professional judgment, the project team selected the Site as one of the 16 sites for 10% design
development and cost estimation.

ANWR Matagorda Island West Marsh is an area of marsh located on U.S. Fish and Wildlife Service
(USFWS) land approximately 5 miles southeast of the Gulf Intracoastal Waterway (GIWW) and directly
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adjacent to the USFWS/Wynn Channel in Mesquite Bay in Calhoun County, Texas, which has shoaled
due to lack of maintenance dredging activity. This Site was selected due to USFWS plans to restore
the derelict USFWS/Wynn Channel to their South Dock on Matagorda Island, which will provide
dredged material that can be beneficially placed on the Site to restore degrading marsh habitat.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in dredged material placement areas (DMPAs), and many of the existing DMPAs
along the Texas coast are nearing capacity. Resource agencies and stakeholders have long advocated
using dredged material beneficially to create and restore wetlands and bird islands, nourish beaches,
and counteract land loss. Historically, BU projects are difficult to manage because they are
multi-year, multi-faceted undertakings in which different organizations manage dredging schedules,
funding, project design, permitting, and construction activities. To help address these issues, the
objectives of this project include the following:

¢ Create and restore degrading coastal habitats.

e Establish sites for placement of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

e |dentification and selection of BU sites

e 10% designs and cost estimates for at least 16 BU sites

o 30% designs for at least eight BU sites

e 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to restore marsh habitat in a region
with degrading marsh. The design will use material dredged from dredging of the nearby derelict

USFWS/Wynn Channel in Mesquite Bay. This 10% design is based upon publicly available datasets;
no field work was conducted for this phase of the project.

Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
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- Approaches to minimize long-term maintenance costs
e Delineate conceptual footprints for proposed BU placement.
e |dentify key sensitive habitats and construction considerations in the vicinity of the Site.
e Estimate fill volumes for the proposed BU footprints.
¢ Identify data gaps to be addressed in subsequent design stages.
e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 4, North American Datum of
1983 (NADS83), in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA Aransas Wildlife Refuge
Station 8774230 is 7 miles north of the Site. This station collects and records real-time tide
information dating back to 2012. The vertical datums from this station that will be used for the Site
are shown in Table 1.

Table 1
NOAA Aransas Wildlife Refuge Station 8774230 Tidal Gauge Displaying NAVD88 Tidal Datums
Elevation
Tidal Datums (feet NAVDS88)
MHHW 1.28
MHW 1.28
MSL 1.12
MLW 0.95
MLLW 0.95

Notes:

MHHW: mean higher high water
MHW: mean high water

MLLW: mean lower low water
MLW: mean low water

MSL: mean sea level

Meteorological, Ocean, and Wave Data

Wind and Waves

The United States Army Corps of Engineers Wave Information Studies (WIS) provides a national
resource of long-term wavefield climatologies for U.S. coastal waters that synthesizes observations,
multi-decade hindcasts, and storm event archives (USACE 2021). The WIS station closest to the Site is
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Station 73042, just offshore on the Gulf side of Matagorda Island in the Gulf of Mexico. Because the
station is located offshore, the wave data are not applicable to this project design. However, the
project team considers the wind data to be representative of the winds experienced at the Site.
Figure 3 summarizes wind data from January 1, 1980, through December 31, 2014. The data indicate
that the predominant wind direction is from the southeast, with significant winds also coming from
the north, northeast, east, and south.

The Site resides on Matagorda Island and is sheltered from the predominant southeast wind
direction. On the north side of the Site, there is a 0.75-mile fetch distance north where high winds
and wind-generated waves will be expected during the winter months. Due to the fetch in the
northern direction, the Site is anticipated to occasionally be in a high wave-energy environment. A
wave analysis of the direction and frequency of expected significant wave heights will be conducted
in subsequent phases of design.

Wake Erosion

The GIWW is approximately 5 miles northwest of the Site. Potential wake erosion from vessels
transiting the GIWW is not expected to be a design consideration. However, vessels transiting the
USFWS/Wynn Channel could introduce wake erosion. The project team considers that wake erosion
will not be the driving erosive wave condition for this design because ship traffic in the
USFWS/Wynn Channel, once restored, is expected to be infrequent and consist of relatively small
vessels. Hence, wakes are not expected to produce the same level of erosion risk as wind-generated
waves. An analysis of expected vessel traffic will need to be conducted during subsequent design
phases. The proposed armoring will be designed to resist wind- and vessel-generated erosive forces,
taking into account the Site's proximity to sporadic shallow oyster reef and seagrass habitat on the

northern shoreline.

Bathymetry

The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas coast (NOAA 2021) was used to obtain bathymetry data for the Site. The Site has
a relatively nonuniform seabed elevation ranging from 4.8 to -1.25 feet NAVD88 with an average
seabed elevation of 1.1 feet NAVD88.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. No utilities or pipelines were identified near the Site. The need for
Site-specific utility locations prior to construction will be determined during subsequent design
stages. No other infrastructure has been identified in the vicinity of the project Site.
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Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database was
completed for the Site between November 29 and December 30, 2021. This search revealed that no
archaeological surveys have been conducted and no archaeological sites have been identified within
the preliminary proposed placement site boundary (THC 2021).

Sensitive Habitat

Based on GLO oyster habitat GIS data (GLO 2021), oyster habitat has been identified on the
northwestern tip of the Site. According to Texas Parks and Wildlife Department seagrass data

(TPWD 2021), patchy seagrass habitat is mapped within the Site and on the north and west
shorelines. Because the sensitive habitat data are not recent, surveys will likely need to be conducted
during a subsequent phase of design to evaluate the presence and extents of sensitive habitat to
confirm or update the understanding of sensitive habitat in the vicinity of the Site.

Beneficial Use Source Material

The main source of material for the Site will come from the dredging of the derelict
USFWS/Wynn Channel directly adjacent to the Site. This channel extends from the GIWW to the
bayside of Matagorda Island, with a side channel leading to the south dock of their facility on
Matagorda Island.

USFWS has expressed future desires to maintenance dredge this shoaled channel; however, because
there is no current design for the channel, a preliminary analysis was conducted on the possible
potential volume of dredged material that may be available from the dredging of the channel from
the south dock of the USFWS facility to the GIWW with the following assumptions:

e The channel will be 20 feet wide and 21,000 feet long.
e The elevations of the cut will be either -3 feet, -6, feet, -8 feet, -10 feet, or -14 feet NAVDS88.
e The channel will have 1-horizontal-to-3-vertical (1H:3V) side slopes.

Table 2 shows the results of the volume analysis.
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Table 2
Preliminary Volumes for USFWS/Wynn Channel
Elevation of
Channel
Footprint Footprint
(feet Width of Channel Volume Side Slope Volume Total Volume
NAVD88) (feet) (cy) (cy) (cy)
-3 20 5,941 173 6,114
-6 20 49,290 11,941 61,232
-8 20 79,552 31,105 110,657
-10 20 109,893 59,357 169,250
-14 20 170,846 143,462 314,307
Notes:

Volumes are estimated for the section of the channel extending from the USFWS facility south dock to the GIWW and do not include
the portion of the channel extending into the Gulf of Mexico (i.e., Cedar Bayou).

cy: cubic yard

Marsh Vegetation Elevation Ranges

Typical habitat ranges for relevant marsh vegetation were determined based on site vegetation

surveys conducted by DU at the Lower Neches Wildlife Management Area Old River Unit, Texas Point
National Wildlife Refuge (NWR), McFaddin NWR Willow Lake Terraces, Anahuac NWR Roberts
Mueller Tract, Schicke Point, Guadalupe River Old Delta, and Goose Island State Park Cells sites

located in GLO Planning Regions 1 and 2 of the Texas coast. This is shown in Table 3.

Table 3
Typical Elevations for Target Marsh Vegetation
Elevation Elevation
Species (feet MSL) (feet NAVDS88)
Spartina patens 0.25to 1 137 to 2.12
Spartina alterniflora 0to 0.75 1.12 to 1.87

10% Design

The main design features that are critical for marsh success are as follows:

e Site location

e Marsh size and shape

e Erosion protection

e Planting and natural recruitment of vegetation
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These design features are evaluated in this memorandum for the preliminary Site design.

Site Location

The proposed location of the Site is approximately 5 miles southeast of the GIWW and directly
adjacent to the derelict USFWS/Wynn Channel. The Site consists of a degrading marsh on
Matagorda Island behind an existing earthen dike that is failing in several locations (Figure 2).

The average elevation within the footprint of the Site is 1 foot NAVD88 (0.05 foot mean lower low
water) but contains many areas of lower elevations with open water. The Site is directly adjacent to
the USFWS facility and docks, so construction equipment should have direct access over land from
that location. Bathymetric and topographic surveys will need to be conducted during subsequent
design phases to better define Site dimensions and material needs.

Size and Shape

Assuming a channel footprint of -8 feet NAVD88, the resulting available dredged material as shown in
Table 2, and the extents of the existing marsh, the project team proposes that the area of the Site be
approximately 26 acres. Due to expected mounding of the placed material, the Site will be created
with dredged material placed to an elevation of +2.0 feet NAVD88, which will be at the upper end of
the suitable habitat range for Spartina patens and Spartina alterniflora. The elevation of dredged
material fill could be adjusted at further stages of design, depending on the physical properties of the
dredged material or if other target species and their specific requirements are identified, as well as to
create channels and lagoons within the Site. The Site will consist of fill placed within the existing
marsh footprint to bring open-water and low-lying, degraded areas up to healthy marsh elevation.
The location of seagrasses will need to be determined through field surveys during subsequent stages
of design. The footprint of the Site may change depending on the results of seagrass surveys.
Environmental controls such as turbidity curtains may be needed during construction to contain fines
placed at the Site.

Fill material could be obtained from the GIWW or from material dredged out of the derelict
USFWS/Wynn Channel, as described in Table 2. It is predicted that the required consolidated fill
volume will be approximately 80,000 cubic yards (cy), with 20,000 cy being from settled volume. This
value assumes 1 foot of foundation compression for every 3 feet of fill and does not consider
bulking. By assuming the USFWS/Wynn Channel will be dredged to -8 feet NAVD88, there is
expected to be enough dredged material to build the proposed Site. The Site size and shape will
need to be refined based on the expected dredged material availability from the USFWS/Wynn
Channel dredging. Geotechnical data will likely need to be collected during a subsequent design
phase to further evaluate the expected foundation compression and the expected bulking of
dredged material.
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Erosion Protection

Based on the fetch in the northern wind direction and the deteriorated and inadequate condition of
the existing earthen dike, the project team proposes armoring for the Site consisting of an offshore
segmented breakwater that will mitigate erosion to the marsh. The breakwater will be composed of
armor stone constructed on an existing -1-foot-NAVD88 grade. The breakwater will contain 3H:1V
seaward and landward side slopes connected by a 4-foot-wide crest. The construction height of the
crest will be +4.5 feet NAVD88. The exact width will be dependent on the existing grade, but
assuming -1 foot NAVD88, the breakwater base width will be 28 feet. Figure 4 depicts a typical cross
section of the breakwater. The proposed breakwater alignment will be broken into two main
segments: one 0.5-mile segment on the north side of the Site and one 0.25-mile segment on the west
side of the Site. Each of the breakwaters will be further segmented to allow tidal exchange. The size of
the armor stone, spacing between, and final cross-sectional dimensions of the breakwaters will need
to be determined and refined, respectively, through modeling and analysis during a subsequent phase
of design.

Shallow water conditions surrounding the breakwaters (-1 to -2 feet NAVD88) will likely require
marsh buggies to stack and shape armor stone during construction of the breakwater.

Planting and Natural Recruitment of Vegetation

Based on stakeholder input and cost considerations, the project team determined that planting may
not be needed for the Site. Rather, natural recruitment of vegetation from within the existing marsh
will be allowed to proceed. If the outcome is unsatisfactory, for example, if the marsh has a
lower-than-expected density of vegetation or if undesirable species of vegetation are present, an
adaptive management program can be instituted to modify the vegetation. Table 3 shows some of
the targeted vegetation and their preferred habitat elevations.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
phase, pre-construction and as-built surveys, mobilization, materials, and construction of the
breakwater. These costs represent the estimated incremental costs; i.e., those costs over and above
USFWS's costs to dredge the channel. Table 4 shows a line-item list of each costing parameter and the
total cost estimated for construction.



January 31, 2022

Page 9
Table 4
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total
Pre-Construction Survey 1 LS $ 30,000.00 $ 30,000.00
Geotextile Fabric! 15,000 sy $ 15.00 $ 230,000.00
Stone (bedding and armoring) 30,000 cy $ 200.00 $ 6,000,000.00
Incremental Dredging Cost (2-mile pipeline) 80,000 cy $ 0 $ 0
Post-Construction Survey (topography/ 1 LS $  30,000.00 $ 30,000.00
bathymetry)
Post-Construction Survey (Aerials) 1 LS $ 10,000.00 $ 10,000.00
Navigational Aids 8 Each $  4,000.00 $ 32,000.00
Subtotal’ Sum $ 6,330,000.00
Non-Dredging Mobilization’ 1 5% $ 320,000.00 $ 320,000.00
Construction Total? Sum $ 6,700,000.00
Engineering and Design? 1 10% $ 700,000.00 $ 700,000.00
Permitting 1 Each $ 100,000.00 $ 100,000.00
Construction Management? 1 8% $ 500,000.00 $ 500,000.00
Post-Construction Management 12 Month $ 10,000.00 $ 120,000.00
Project Subtotal? Sum $ 8,100,000.00
-30% Contingency? 1 30% $2,400,000.00 $ 2,400,000.00
+50% Contingency? 1 50% $4,100,000.00 $  4,100,000.00
Low-End Total Project Estimated Cost? Total Sum $ 5,700,000.00
High-End Total Project Estimated Cost? Total Sum $ 12,200,000.00

Notes:

Costs were determined based upon publicly available datasets; no field work was conducted for this phase of the project.
Incremental dredging cost assumes USFWS will use the DMPA at the north end of Wynn Channel. This DMPA is equidistant from the

channel on average from the Site. Due to this, it was assumed that there will be no incremental dredging costs.

1. Rounded to the nearest $10,000.
2. Rounded to the nearest $100,000.
LS: lump sum

sy: square yard

The costs vary from $5.7 million to $12.2 million, depending on the level of contingency allocated to

the project cost. Cost savings may be realized by further analysis and modeling of wind and wave

conditions during subsequent design phases and refining the level of armoring. At this level of

design, it was deemed appropriate to assume a conservative rock breakwater will be needed;

however, during subsequent design and analysis, it may be determined that less costly armoring
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alternatives, such as earthen berms, may be sufficient. Using alternatives could significantly reduce
project costs.

The estimates are developed using current and generally accepted engineering cost estimating
methods and are based on assumptions concerning future events. Actual costs may be affected by
known and unknown risks including, but not limited to, changes in general economic business
conditions, Site conditions that were unknown at the time the estimates were performed, future
changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.
Actual costs may vary from these estimates.

Ecosystem Benefits Expected

Creation of the Site is expected to have positive benefits on the regional ecosystem. The marsh
restoration is expected to add over 26 acres of marsh habitat to the regional ecosystem. This region
is also experiencing degrading marsh habitats (Prieto 2021), and the constructed breakwater will
improve the resilience of the existing and created marsh.

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. In particular, field monitoring to identify the presence and extent of
seagrasses will be important to confirm the viability of this project and the spatial extent of marsh
creation. As previously mentioned, it is possible that in each phase additional designs will be
provided toward this project because of the partnership on this project between DU and PCCA.
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To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited, Inc.
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: Causeway Bird Island 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Causeway Bird Island site (Site), located in Texas General Land Office (GLO) Planning
Region 3 of the Texas coast in Nueces Bay in Nueces County, Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). The
project team is led by DU and Port of Corpus Christi Authority (PCCA) and includes Anchor QEA, LLC;
Sarosdy Consulting, Inc.; and the Texas Department of Transportation. In addition to the 16 sites
identified and prioritized, PCCA will provide additional resources to bring forward more site designs
for review if the site prioritization and selection so warrants. The project team coordinated two online
stakeholder meetings in each region to receive information about potential BU sites. Based on
stakeholder input, GLO feedback, publicly available data, and professional judgment, the project
team selected the Site as one of the 16 sites for 10% design development and cost estimation.

Conservationists have identified the Nueces Bay rookery islands as an important location for
protecting and restoring bird habitat (CBBEP 2020a; Hackney et al. 2016). Causeway Bird Island is an
island located on state-owned submerged land approximately 0.1 mile northeast of the Rincon Canal
and 2.25 miles north of the Corpus Christi Ship Channel (CCSC) in Nueces Bay in Nueces County,
Texas. This area was selected because offshore breakwaters are under construction to protect the
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existing island, and placement of dredged material between the breakwaters and the existing island
will increase bird habitat. Placement of material has not yet been designed and is the subject of this
design. The Site is ideal for restoration because of its proximity to sediment sources in the Rincon
Canal and CCSC, proximity to nearby potential bird foraging areas, and ongoing construction of
protective breakwaters.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in dredged material placement areas (DMPAs), and many of the existing DMPAs
along the Texas coast are nearing capacity. Resource agencies and stakeholders have long advocated
using dredged material beneficially to create and restore wetlands and bird islands, nourish beaches,
and counteract land loss. Historically, BU projects are difficult to manage because they are
multi-year, multi-faceted undertakings in which different organizations manage dredging schedules,
funding, project design, permitting, and construction activities. To help address these issues, the
objectives of this project include the following:

¢ Create and restore degrading coastal habitats.
e Establish sites for placement of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

e |dentification and selection of BU sites

e 10% designs and cost estimates for at least 16 BU sites

e 30% designs for at least eight BU sites

e 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to restore a rookery island in a region
with degrading coastal bird habitat. The design will potentially use material dredged from the CCSC
Channel Improvement Project and from CCSC and Rincon Canal maintenance dredging, thus
reducing the volume of such material that will need to be placed in existing open-bay or upland
DMPAs. This 10% design is based upon publicly available datasets; no field work was conducted for
this phase of the project.
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Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.

e Estimate fill volumes for the proposed BU footprints.

e Identify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 5, North American Datum of
1983 (NAD83) in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA USS Lexington, Corpus
Christi Bay, TX Station 8775296 is 2 miles southwest of the proposed island. This station collects and
records real-time tide information dating back to 2004. The vertical datums from this station that will
be used for the Site are shown in Table 1.

Table 1
NOAA USS Lexington, Corpus Christi Bay, TX Station 8775296 Tidal Gauge Displaying NAVD88
Tidal Datums

Elevation
Tidal Datums (feet NAVDS88)
MHHW 1.02
MHW 1.01
MSL 0.76
MLW 043
MLLW 042

Notes:

MHHW: mean higher high water
MHW: mean high water

MLLW: mean lower low water
MLW: mean low water

MSL: mean sea level
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Meteorological, Ocean, and Wave Data

Wind and Waves

The United States Army Corps of Engineers (USACE) Wave Information Studies (WIS) provides a
national resource of long-term wavefield climatologies for U.S. coastal waters that synthesizes
observations, multi-decade hindcasts, and storm event archives (USACE 2021). The WIS station
closest to the Site is Station 73039, just offshore on the Gulf side of Mustang Island in the Gulf of
Mexico. Because the station is located offshore, the wave data are not applicable to this project
design. However, the project team considers the wind data to be representative of the winds
experienced at the Site. Figure 2 summarizes wind data from January 1, 1980, through

December 21, 2014. The data indicate that the predominant wind direction is from the southeast,
with significant winds also coming from the north, northeast, east, and south.

A breakwater that will surround the existing island is under construction. That breakwater is expected
to minimize impacts of wind waves to the Site, causing the Site to be a low wave-energy
environment.

Wake Erosion

The Rincon Canal is approximately 0.1 mile southwest of the Site, and the CCSC is approximately
2.25 miles south of the Site. Potential wake from vessels transiting the Rincon Canal is expected;
however, the breakwater is expected to mitigate the impacts of those wakes.

Bathymetry

The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas Coast (NOAA 2021) and Coastal Bend Bays & Estuaries Program (CBBEP 2020b)
survey data were used to obtain bathymetry data for the Site. The Site has a non-uniform seabed
elevation that averages 0.5 foot NAVDS8.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. No utilities or pipelines were identified near the Site. The need for
Site-specific utility locations prior to construction will be determined during subsequent design
stages.

U.S. Highway 181 is immediately adjacent to the Site. U.S. Highway 181 is an elevated causeway, and
protection of the highway foundations will need to be considered in subsequent phases of design.
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Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database was
completed for the Site between November 29 and December 30, 2021. This search revealed that no
archaeological surveys have been conducted and no archaeological sites have been identified within
the preliminary proposed placement site boundary (THC 2021).

Sensitive Habitat

GLO oyster habitat GIS data (GLO 2021) indicate that there is no oyster habitat identified within the
Site; however, there is oyster habitat identified more than 200 feet beyond the extent of the Site, past
the existing breakwater to the west of the Site footprint. According to Texas Parks and Wildlife
Department seagrass data (TPWD 2021), there are no seagrasses mapped within or adjacent to the
Site location. Because the sensitive habitat data are not recent, surveys will likely need to be
conducted during a subsequent phase of design to evaluate the presence and extents of sensitive
habitat to confirm or update the understanding of sensitive habitat in the vicinity of the Site.

Bird Species

The U.S. Fish and Wildlife Service (USFWS) Information for Planning and Consultation (IPaC) tool was
used to identify listed species and migratory birds within a 480-square-mile region around Nueces
and Corpus Christi Bay (USFWS 2021). Table 2 includes some of the protected and migratory bird
species that are present near the Site and their preferred habitat as explained in Audubon’s field
guide (Audubon 2021a). At this time, no target species, or list of species, have been identified for the
Site.

Table 2
USFWS IPaC Species Information
Species Status Preferred Habitat'
Whooping Crane -
. Endangered Prairie pools, marshes, and coastal marshes
(Grus americana)
Piping Plover .
; Threatened Sand beach dunes and expansive sand or mudflats
(Charadrius melodus)
Red Knot .
Lo Threatened Mudflats, tidal zones, and sandy beaches
(Calidris canutus)
American Oystercatcher Migrat Strictly coastal; dunes, islands in salt marsh, dredge spoil islands,
igrator
(Haematopus palliatus) g y sandy beaches, and tidal mudflats
Black Skimmer Miarator Sandy islands, shell beaches, open beaches, lagoons, estuaries,
(Rynchops niger) 9 Y inlets, and sheltered bays
Brown Pelican ) Bare, rocky, mangrove or tree-covered islands;
. . Migratory
(Pelecanus occidentalis) salt bays, beaches, and oceans
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Species Status Preferred Habitat'
Gull-Billed Tern ) ) )
. o Migratory Beaches, islands, salt marshes, fields, and coastal bays
(Gelochelidon nilotica)
Marbled Godwit Miarat Northern Great Plains, native prairie with marshes or ponds,
igrator
(Limosa fedoa) 9 y pools, shores, marshes, and tidal flats
Reddish Egret Miarator Red mangrove swamps, arid coastal islands covered with thorny
(Egretta rufescens) 9 y brush, coastal tidal flats, salt marshes, and lagoons
Ring-Billed Gull Miarat On ground near water with sparse plant growth,
igrator
(Larus delawarensis) g y lakes, bays, coasts, piers, dumps, and plowed fields
Royal Tern . . . .
. Migratory Low-lying sandy islands, coasts, lagoons, salt bays, and estuaries
(Thalasseus maximus)
Wilson's Plover . Dry part of beach, near conspicuous object, coastal regions, open
. . . Migratory . ) )
(Charadrius wilsonia) beaches, tidal flats, estuaries, and sandy islands

Notes:
1. Habitat information is from the Audubon field guide (Audubon 2021a) and includes preferred nesting and general habitat.

USFWS IPaC information (USFWS 2021) is provided for a 480-square-mile region around Nueces Bay and Corpus Christi Bay
highlighting endangered, threatened, and migratory birds and their preferred habitat.

Erosion

Google Earth imagery from 2011 to 2020 indicates that Causeway Bird Island has deteriorated from
erosional forces, and the Site is at high risk to erosional forces such as wave energy and relative sea
level rise (CBBEP 2020a). The risk of erosion will be greatly reduced following completion of the
breakwater.

Beneficial Use Source Material

Potential sources of dredged material are the Rincon Canal, located adjacent to the Site, and the
CCSC, located 2.25 miles away. Based on Coastal Consistency Determinations from USACE, USACE
has historically performed maintenance dredging on the CCSC near the Site (USACE 1999).
Continued dredging has recently been confirmed by USACE (Jones 2021). The identified DMPAs used
by USACE adjacent to the Site, historical average annual quantity of dredged material, distance from
the Site, and channel segments are shown in Table 3. The average grain size and grain type
percentages are shown in Table 4. This informs the quantity and characteristics of dredged material
that may be available during a dredging cycle. For example, the Site will be designed such that the
silt and clay, which constitutes a relatively high percentage of nearby sediment, will not be lost to the
water column during placement.



Table 3
USACE DMPA Areas Adjacent to the Site
Average Annual
Distance Dredging
DMPA Channel Segment from Site Quantity
No. (Station) (miles) (cy)
LaQuinta Junction to Beacon 82
16A (800+00-900+00) 48 91,000
LaQuinta Junction to Beacon 82
16B (800+00-900+00) 42 92,000
LaQuinta Junction to Beacon 82
17A (900+00-1050+00) 36 107,000
LaQuinta Junction to Beacon 82
17B (900+00-1050+00) 32 296,000
Beacon 82 to Viola Turning Basin
! (1050+00-1231+00) 22 309,000
. Beacon 82 to Viola Turning Basin
Rincon (1050+00-1231+00) 1.8 309,000
Beacon 82 to Viola Turning Basin
38 (1231+00-1455+00) 36 0
Beacon 82 to Viola Turning Basin
3¢ (1231+00-1455+00) 6 22,000
Notes:

Source: USACE 1999.

cy: cubic yard

N/A: not applicable
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Typical Sediment Characteristics from the LaQuinta Junction to Beacon 82 and from Beacon 82

to the Viola Turning Basin

Sediment Characteristics from the
LaQuinta Junction - Beacon 82
(550+00 to 1050+00)

Sediment Characteristics from the
Beacon 82 - Viola Turning Basin
1050+00 to 1550+00)

Dso (mm) = 0.020

Dso = 0.047

8.5% Sand 24.4% Sand
54.5% Silt 40.6% Silt
37.1% Clay 35.1% Clay

Notes:

Source: USACE 1999
Dso: median grain size
mm: millimeter

Source material could also potentially come from the CCSC Channel Improvement Project. Further

information will need to be collected to determine quantities of usable dredged material from this

source. Due to the proximity of the Site to these sediment sources, this Site should allow for lower

construction costs compared to more remote potential bird island sites.

10% Design

The main design features that are critical for rookery island success are as follows:

¢ Site location
e Island size and shape

e Containment and erosion protection

e Planting and natural recruitment of vegetation

These design features are evaluated in this memorandum for the preliminary Site design.

Site Location

The proposed location of the Site is approximately 0.1 mile northeast of Rincon Canal and 2.25 miles

north of the CCSC. The Site has a surrounding breakwater that is under construction and is anticipated

to beneficially use dredged maintenance material from the CCSC and Rincon Channel, as well as

potential material from the CCSC Channel Improvement Project. The placement of material on the Site

is advantageous because the breakwater will shelter the dredged material from erosive forces. The

Site is not in the vicinity of sensitive habitat. Although the Site is somewhat closer to shore than the

desired 0.5-mile distance identified for minimizing predator access to rookery islands (Stanzel 2018),

it is an active rookery that supports thousands of nesting pairs of colonial waterbirds (CBBEP 2020a).
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The Site is located on the historical Causeway Bird Island, which provides an average elevation of
approximately +0.5 feet NAVD88. Being located on an existing island also provides beneficial
constructability conditions with slopes extending down to approximately -9 feet NAVD88 on the
southwest side of the Site for construction access. Bathymetric surveys will need to be conducted
during subsequent design phases to better define Site dimensions and material needs.

Size and Shape

Based on the existing size of the island and planned breakwater layout, the project team proposes
that the area of the Site be approximately 16 acres. The Site will be created with dredged material
placed to an elevation of +3.5 feet NAVD88. The Site will be filled to extend from the center out to
the inside edge of the breakwater. It has been assumed that the breakwater has been designed and
located so that loads from the breakwater are not imparted on the existing causeway foundations
and, therefore, that any loads from new fill behind the breakwater will also not be imparted on the
existing causeway foundations. This assumption will be revisited and reevaluated during a
subsequent phase of design.

This shape of fill was selected to promote natural recruitment of vegetation and provide habitat for a
range of bird species. The elevation of dredged material fill could be adjusted at further stages of
design depending on the physical properties of the dredged material or if target bird species and
their specific requirements are identified. It is expected that environmental controls such as turbidity
curtains will be needed during construction to contain finer sediment placed during construction.

Fill material could be obtained from Rincon Canal or the CCSC, as described in Table 3. It is predicted
that the required fill volume will be approximately 110,000 cubic yards (cy), with approximately
30,000 cy being settled volume. This value assumes 1 foot of foundation compression for every

3 feet of fill and does not consider bulking. Geotechnical data will likely need to be collected during
a subsequent design phase to further evaluate the expected foundation compression and the
expected bulking of dredged material.

Containment and Erosion Protection

It is expected that the breakwater that is under construction will serve as protection from wind waves
and wake erosion at the Site. The breakwater will be constructed before the fill material, helping to
confine dredged slurry within the breakwater. Marsh excavators are assumed to be used to shape the
dredged material behind the breakwater.

Planting and Natural Recruitment of Vegetation

Based on stakeholder input and cost considerations, the project team determined that planting may
not be needed for the Site. Rather, natural vegetation recruitment will be allowed to proceed. If the
outcome is unsatisfactory (e.g., if the island has lower-than-expected use by desired bird species), an
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adaptive management program can be instituted to modify the vegetation. Table 2 shows some of
the listed and migratory birds and their preferred habitats. At further design stages, this list could be
used to modify elevations within the Site to promote the preferred habitat of desired bird species.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
phase, pre-construction and as-built surveys, mobilization, and materials. These costs represent the
estimated incremental costs; i.e., those costs over and above USACE's least cost and environmentally
acceptable dredged material and placement alternative. Table 5 shows a line-item list of each costing
parameter and the total cost estimated for construction.
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Table 5
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total
Pre-Construction Survey 1 LS $ 30,000.00 $ 30,000.00
Incremental Dredging Cost (1-mile pipeline) 110,000 cy $ 10.00 $ 1,100,000.00
EZ:;;?;?;“C“O” Survey (topography/ 1 LS $ 3000000 | $ 30,000.00
Post-Construction Survey (aerials) 1 LS $ 10,000.00 $ 10,000.00
Subtotal’ Sum $ 1,200,000.00
Incremental Mobilization and Demobilization? 1 5% $ 60,000.00 $ 60,000.00
Construction Total' Sum $ 1,300,000.00
100% Engineering and Design’ 1 10% $ 100,000.00 $ 100,000.00
Permitting 1 Each $ 100,000.00 $ 100,000.00
Construction Management' 1 8% $ 100,000.00 $ 100,000.00
Post-Construction Management 12 Month $ 10,000.00 $ 120,000.00
Project Subtotal’ Sum $ 1,700,000.00
-30% Contingency’ 1 30% $ 500,000.00 $ 500,000.00
+50% Contingency' 1 50% $ 900,000.00 $ 900,000.00
Low-End Total Project Estimated Cost’ Total Sum $ 1,200,000.00
High-End Total Project Estimated Cost' Total Sum $ 2,600,000.00

Notes:

Costs were determined based upon publicly available datasets; no field work was conducted for this phase of the project.

1. Rounded to the nearest $100,000.
2. Rounded to the nearest $10,000.

LS: lump sum

The costs vary from $1.2 million to $2.6 million, depending on the level of contingency allocated to

the project cost.

The estimates are developed using current and generally accepted engineering cost estimating

methods and are based on assumptions concerning future events. Actual costs may be affected by

known and unknown risks including, but not limited to, changes in general economic business

conditions, Site conditions that were unknown at the time the estimates were performed, future

changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.

Actual costs may vary from these estimates.




January 31, 2022
Page 12

Ecosystem Benefits Expected

Restoration of the Site is expected to have positive benefits on the regional ecosystem and will more
than double the habitat for the herons, egrets, terns, skimmers, and pelicans that currently reside on
the island (CBBEP 2020c).

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. As previously mentioned, it is possible that in each phase additional
designs will be provided toward this project because of the partnership on this project between DU
and PCCA.
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To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: Dagger Island 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Dagger Island site (Site), located in Texas General Land Office (GLO) Planning Region 3 of
the Texas coast in Redfish Bay in Ingleside, Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). To assist
in this endeavor, the Port of Corpus Christ Authority (PCCA) has committed to provide in-kind
services to advance several additional BU sites in tandem with the aforementioned scope. The project
team is led by DU and PCCA and includes Anchor QEA, LLC; Sarosdy Consulting, Inc.; and the

Texas Department of Transportation. In addition to the 16 sites identified and prioritized, PCCA will
provide additional resources to bring forward more site designs for review if the site prioritization
and selection so warrants. The project team coordinated two online stakeholder meetings to receive
information about potential BU sites. Ultimately the project team did not select this site as part of the
16 sites for 10% design. However, based on stakeholder input, GLO feedback, publicly available data,
and professional judgment, PCCA selected the Site to advance to the 10% design development and

cost estimation.

The existing Dagger Island is located in Redfish Bay, Aransas Pass, Nueces County, Texas,
approximately 0.6 mile east of the Gulf Intracoastal Waterway (GIWW) and 0.7 mile north of the
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Corpus Christi Ship Channel (CCSC). The island is in GLO State Tract 352 Unit, pooling agreement
3171, which includes private lands, but the BU project described in this memorandum is proposed to
be on state-owned submerged land to the southwest and northeast of the island (GLO 2022).
Restoration and creation of upland breakwater levees adjacent to remnant landmasses to the
southeast and northwest of Dagger Island will convert some open water to landmass and provide
protection to approximately 700 acres of protected seagrass in Redfish Bay. The Site was selected
due to the erosion of shoreline from hurricanes, storm surge, and wave energy caused by winds and
large vessel traffic on the CCSC.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in dredged material placement areas (DMPAs), and many of the existing DMPAs
along the Texas coast are nearing capacity. Resource agencies and stakeholders have long advocated
using dredged material beneficially to create and restore wetlands and bird islands, nourish beaches,
and counteract land loss. Historically, BU projects are difficult to manage because they are
multi-year, multi-faceted undertakings in which different organizations manage dredging schedules,
funding, project design, permitting, and construction activities. To help address these issues, the
objectives of this project include the following:

¢ Create and restore degrading coastal habitats.

e Establish sites for disposal of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

¢ Identification and selection of BU sites

o 10% designs and cost estimates for at least 16 BU sites

e 30% designs for at least eight BU sites

e 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to restore natural washouts and
eroded landmasses; thereby protecting sensitive seagrass habitat in the region. The design will use
material dredged from the CCSC during future deepening projects and routine maintenance, thus
reducing the volume of such material placed in existing open-bay or upland DMPAs. This 10% design
is based upon publicly available datasets; no field work was conducted for this phase of the project.
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Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.

e Estimate fill volumes for the proposed BU footprints.

¢ Identify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 5, North American Datum of
1983 (NADS83), in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA Ingleside, MODA Station
8775283 (Ingleside station), which is 2 miles to the southwest of the Site, does not provide NAVD88
vertical datums, so the NOAA Port Aransas, TX Station 8775237, which is 6.5 miles east of the Site,
was used to convert the Ingleside station mean lower low water (MLLW) tidal datum to NAVD88.
These stations collect and record real-time tide information dating back to 2002 and 1989,
respectively. The converted vertical datums from the Ingleside station that will be used for the Site
are shown in Table 1.

Table 1
NOAA Port Aransas, TX Station 8775237 Tidal Gauge Displaying NAVD88 Tidal Datums
Elevation
Tidal Datums (feet NAVDS8S8)
MHHW 0.55
MHW 0.54
MSL 0.24
MLW -0.15
MLLW -0.15

Notes:

MHHW: mean higher high water
MHW: mean high water

MLW: mean low water

MSL: mean sea level
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Meteorological, Ocean, and Wave Data

Wind and Waves

The United States Army Corps of Engineers (USACE) Wave Information Studies (WIS) provides a
national resource of long-term wavefield climatologies for U.S. coastal waters that synthesizes
observations, multi-decade hindcasts, and storm event archives (USACE 2021). The WIS station
closest to the Site is Station 73039, just offshore on the Gulf side of Port Aransas, Texas, in the Gulf of
Mexico. Because the station is located offshore, the wave data are not applicable to this Site and
were not used. However, the project team considers the wind data to be representative of the winds
experienced at the Site. Figure 2 summarizes wind data from January 1, 1980, through

December 31, 2014. The data indicate that the predominant wind direction is from the southeast,
with significant winds also coming from the north, northeast, east, and south.

There is a 1.2-mile fetch between Dagger Island and Pelican Island, the closest landmass, in the
predominant southeast wind direction. Due to the fetch, the Site is anticipated to be in a high
wave-energy environment. A wave analysis of the direction and frequency of expected significant
wave heights will be conducted in subsequent phases of design.

Wake Erosion

The CCSC is approximately 0.7 mile south of the Site. Potential wake erosion from natural
wind-generated wave climate and vessels transiting the CCSC is expected to be a design
consideration. The proposed armoring will be designed to resist wind- and vessel-generated erosive
forces. An analysis of the erosive effects of vessel traffic will be conducted during subsequent stages
of design to better understand the extent of vessel-induced erosion on the Site.

Bathymetry

The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas coast (NOAA 2021) was used to obtain bathymetry data for the Site. The Site has
a relatively uniform depth that averages -1.53 feet NAVD88.

Utilities

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities near the
Site. Two submerged natural gas pipelines were found in the northeast section of the Site: Cinco
Natural Resources Corporation and Enbridge Pipelines (TX Intra) LP. Two oil wells and several
plugged oil and gas wells were found in the Site vicinity. These utilities are submerged. No dredging
activities will occur in the Site; therefore, it is not anticipated that these pipelines or wells will affect
the design or constructability of the Site. The need for Site-specific utility locations prior to
construction will be determined during subsequent design stages. No other infrastructure has been
identified in the vicinity of the project.
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Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database (THC 2021)
was completed on December 21, 2021. This search revealed that no sites have been identified within
the Site. Two cultural resources were identified approximately 3 miles northwest and southwest of
the Site: the Ingleside on the Bay Historical Society/Museum and a marker for the Late Pleistocene
Ingleside Fauna. The proposed project will not affect these resources in any way.

Sensitive Habitat

GLO oyster habitat GIS data (GLO 2021) indicate that there is no oyster habitat identified within or
adjacent to the Site. According to Texas Parks and Wildlife Department seagrass data (TPWD 2021),
there are approximately 700 acres of seagrass mapped behind the Site west, southwest, and
northwest in Redfish Cove and approximately 100 acres of seagrass mapped east and southeast of
the Site. Surveys will likely need to be conducted during a subsequent phase of design to evaluate
the presence and extents of sensitive habitat.

Erosion

Since 1956, the southern section of Dagger Island has lost over 89 acres of land, and the
northernmost section of Dagger Island has lost over 35 acres of land, due to erosion from both
natural and human causes (Silva 2021). The natural causes of shoreline erosion include the
predominant southeast winds, storm events, and decades of sea level rise accompanied by
subsidence. Direct human impacts contributing to the erosion include high-energy ship wakes
caused by vessels traveling down the CCSC (Silva 2021).

Beneficial Use Source Material

A potential source of dredged material is the CCSC, located adjacent to the Site. Based on Coastal
Consistency Determinations from USACE, USACE has historically performed maintenance dredging
on the GIWW near the Site (USACE 1999). Continued dredging has recently been confirmed by
USACE (Jones 2021). The identified DMPAs used by USACE adjacent to the Site and their average
annual quantity of dredged material, distance from the Site, and channel segments are shown in
Table 2. The average grain size and grain type percentages are shown in Table 3. This informs the
quantity and characteristics of dredged material that may be available during a dredging cycle. For
example, the Site will be designed such that the silt and clay, which constitute a relatively high
percentage of nearby sediment, will be sheltered from erosive forces.



Table 2
USACE DMPA Areas Adjacent to the Site
Distance Average Annual
Channel Segment from Site Dredging Quantity
DMPA No. (station) (miles) (cy)
156 946+000-950+000 3.00 47,840
157 950+000-960+000 2.25 88,586
158 956+000-960+500 140 77,905
159 960+500-963+000 0.90 41,125
160 963+000-967+000 0.70 56,880
161 967+000-971+000 1.10 48,330
162 971+000-978+000 1.75 78,480

Notes:
Source: USACE 1999.
cy: cubic yard

Table 3
Typical Grain Size Across Redfish Bay

Sediment Characteristics

Dso (mm) < 0.044

27.6% sand

33.6% silt

38.8% clay

Notes:

Source: USACE 1999
Dso: median grain size
mm: millimeter

10% Design

The main design features that are critical for island success are as follows:

e Site location

e Site size and shape

¢ Containment and erosion protection

e Planting and natural recruitment of vegetation

These design features are evaluated in this memorandum for the preliminary Site design.

January 31, 2022
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Site Location

The proposed Site location is approximately 0.72 mile north of the CCSC, 2 miles southwest of the
completed Ransom Point project, and 0.33 mile southwest of an existing Dagger Island project. The
Site is located between Redfish Cove and the south end of Redfish Bay (Figure 1).

The average water depth surrounding the Site is 0.35 foot NAVD88 (0.20 foot MLLW). Bathymetric
surveys will need to be conducted during subsequent design phases to better define Site dimensions
and material needs.

Size and Shape

Based on availability of sediment, a cost analysis, and stakeholder feedback, the project team
proposes that the area of the Site be a total of 47 acres; 32 acres would extend from the south end
of the island and 15 acres from the north end of the island, providing protection where washouts
have occurred. The Site would be created with dredged material placed to elevations of +5.85 feet
NAVDS88 at a 4-horizontal-to-1-vertical (4H:1V) slope. The south Site would consist of fill placed in an
approximate 32-acre area that extends approximately 2,700 linear feet southwest from the southern
end of the island. The north Site would consist of fill material placed in an approximate 15-acre area
and extend approximately 3,300 linear feet northeast from the north end of the island. Site widths
will vary. The sides of each extension facing southeast, south, and east will be armored to prevent
erosion from wave action and wind energy. The elevation of dredged material fill could be adjusted
at further stages of design, depending on the physical properties of the dredged material.

Fill material could be obtained from the CCSC as described in Table 3. It is predicted that the
required dried fill volume will be approximately 470,000 cubic yards (cy). Geotechnical data will likely
need to be collected during a subsequent design phase to further evaluate the expected foundation
compression and the expected bulking of dredged material.

Erosion Protection

Based on the fetch in the predominant southeast wind direction and potential risk of wake erosion,
the project team proposes armoring for the Site consisting of riprap revetment that will mitigate
erosion to the Site and contain the dredged material (Figure 3). Riprap will be placed to +5.85 feet
NAVD88 at a 4H:1V seaward/east slope and a 10H:1V leeward/west slope. With naturally shallow
bathymetry surrounding the west and northwest of the Site and the predominantly southeast wind
direction, it is expected that this area will have adequate protection from wind and wave impacts.
Another option is to construct the Site as a sacrificial beach without armoring.

Planting and Natural Recruitment of Vegetation

Based on stakeholder input and cost considerations, the project team determined that planting may
not be needed for the Site. Rather, natural vegetation recruitment will be allowed to proceed. If the
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outcome is unsatisfactory, an adaptive management program can be instituted to modify the
vegetation.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
phase, pre-construction and as-built surveys, mobilization, and materials. These costs represent the
estimated incremental costs; i.e., those costs over and above USACE's least cost and environmentally
acceptable dredged material and disposal alternative. Table 4 shows a line-item list of each costing
parameter and the total cost estimated for construction.
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Table 4
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total
Pre-Construction Survey 1 LS $ 30,000.00 $ 30,000.00
Stone (armoring)'? 17,820 cy $ 200.00 $  3,600,000.00
Incremental Dredging Cost (1-mile pipeline) 470,000 cy $ 5.00 $  2,350,000.00
E‘a’f;;/i:’::‘r;r)“dio” Survey (topography/ 1 s |$  3000000| $ 30,000.00
Pos-Construction Survey (aerials) 1 LS $ 10,000.00 $ 10,000.00
Subtotal? Sum $ 6,000,000.00
Incremental Mobilization? 1 5% $ 300,000.00 $ 300,000.00
Construction Total? Sum $ 6,300,000.00
100% Engineering and Design? 1 10% | $ 600,000.00 $ 600,000.00
Permitting 1 Each $ 100,000.00 $ 100,000.00
Construction Management? 1 8% $ 500,000.00 $ 500,000.00
Post-Construction Management 12 Month | $ 10,000.00 $ 120,000.00
Project Subtotal?® Sum $ 7.600,000.00
-30% Contingency? 1 30% $ 1,900,000.00 $ 2,300,000.00
+50% Contingency? 1 50% $ 3,200,000.00 $ 3,800,000.00
Low-End Total Project Estimated Cost? Total Sum $ 5,300,000.00
High-End Total Project Estimated Cost? Total Sum $ 11,400,000.00

Notes:

Costs were determined based upon publicly available datasets; no field work was conducted for this phase of the project.

1. Future analysis will determine if a lesser quantity of stone can be used if height varies.

2. Rounded to the nearest $100,000.
LS: lump sum

The costs vary from $5.3 million to $11.4 million, depending on the level of contingency allocated to

the project cost. Cost savings may be realized if levee height varies and a lesser amount of stone is

used or by constructing the Site as a sacrificial beach and removing armoring from the design.

The estimates are developed using current and generally accepted engineering cost estimating

methods and are based on assumptions concerning future events. Actual costs may be affected by

known and unknown risks including, but not limited to, changes in general economic business

conditions, Site conditions that were unknown at the time the estimates were performed, future

changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.

Actual costs may vary from these estimates.
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Ecosystem Benefits Expected

Creation of the Site is expected to have positive benefits on the regional ecosystem. The Site will
protect seagrass in the area and thereby allow for continued nursery areas for fish and other marine
organisms and food sources for other wildlife. The protected seagrass site will continue to provide
improved water quality through nutrient uptake and retention and sediment trapping.

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. As previously mentioned, it is possible that in each phase additional
designs will be provided toward this project because of the partnership on this project between DU
and PCCA.
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To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited, Inc.
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: DMPA #187 PINS Bird Island 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Dredged Material Placement Area (DMPA) #187 Padre Island National Seashore (PINS) Bird
Island site (Site), located in Texas General Land Office (GLO) Planning Region 3 of the Texas coast in
the Upper Laguna Madre in Kleberg County, Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). The
project team is led by DU and Port of Corpus Christi Authority (PCCA) and includes Anchor QEA, LLC;
Sarosdy Consulting, Inc.; and the Texas Department of Transportation. In addition to the 16 sites
identified and prioritized, PCCA will provide additional resources to bring forward more site designs
for review if the site prioritization and selection so warrants. The project team coordinated two online
stakeholder meetings in each region to receive information about potential BU sites. Based on
stakeholder input, GLO feedback, publicly available data, and professional judgment, the project
team selected the Site as one of the 16 sites for 10% design development and cost estimation.

Conservationists have identified the Laguna Madre as an important location for creating and
restoring bird habitat (CBBEP 2020). The Site will be located inside the United States Army Corps of
Engineers (USACE) DMPA #187 on U.S. National Park Service (NPS)-owned submerged land
approximately 0.25 mile east of the Gulf Intracoastal Waterway (GIWW) in the Upper Laguna Madre
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in Kleberg County, Texas. During the initial dredging of the GIWW, relict sidecasted new work
dredged material was left along the edge of the channel. The Site is expected to take advantage of
this unique opportunity for mining favorable rookery island material in the area. This area was
selected because of the identified need for secure and stable rookery island habitat in the region, its
proximity to a sediment source in the existing DMPAs, its proximity to potential bird foraging areas,
and its sufficient distance from upland-based predators.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in DMPAs, and many of the existing DMPAs along the Texas coast are nearing
capacity. Resource agencies and stakeholders have long advocated using dredged material
beneficially to create and restore wetlands and bird islands, nourish beaches, and counteract land
loss. Historically, BU projects are difficult to manage because they are multi-year, multi-faceted
undertakings in which different organizations manage dredging schedules, funding, project design,
permitting, and construction activities. To help address these issues, the objectives of this project
include the following:

¢ Create and restore degrading coastal habitats.
e Establish sites for placement of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

e |dentification and selection of BU sites

e 10% designs and cost estimates for at least 16 BU sites

e 30% designs for at least eight BU sites

o 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to create a rookery island in a region
with degrading coastal bird habitat. During the initial dredging of the GIWW, relict sidecasted new
work dredged material was left along the edge of the channel. The relict new work materials in this
region that remain from the original construction of the GIWW are considered to have superior
structural properties relative to maintenance dredged material (Morton et al. 2001), and hence are
the target sediment source for this design. The Site is expected to take advantage of this unique
opportunity for mining favorable rookery island material in the area and use material dredged from
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existing relict new work material inside the surrounding DMPAs, thus increasing dredged material
placement capacity in the DMPAs. Although this project is not proposed to use maintenance
dredged material, it can still be considered a BU project because it is expected to take advantage of
dredging equipment for which the mobilization and demobilization costs are paid by USACE. This
10% design is based upon publicly available datasets; no field work was conducted for this phase of
the project.

Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.

e Estimate fill volumes for the proposed BU footprints.

e |dentify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 5, North American Datum of
1983 (NADS83) in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA South Bird Island, TX Station
8776139 is 2 miles north of the Site; however, this station only provides NAVD88 and mean sea level
(MSL) vertical datums. The next closest station that contains the necessary tidal datums is Packery
Channel, TX Station 8775792 (Packery Channel station), 13 miles north of the Site. There is a
0.02-foot difference in the MSL tidal datum between the stations, so the tidal datum from the
Packery Channel station was assumed accurate for this level of analysis. The Packery Channel station
collects and records real-time tide information dating back to 1990. The vertical datums from this
station that will be used for the Site are shown in Table 1.
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Table 1
NOAA Packery Channel, TX Station 8775792 Tidal Gauge Displaying NAVD88 Tidal Datums
Elevation
Tidal Datums (feet NAVDS88)
MHHW 0.79
MHW 0.79
MSL 0.59
MLW 0.36
MLLW 0.37

Notes:

MHHW: mean higher high water
MHW: mean high water

MLLW: mean lower low water
MLW: mean low water

Meteorological, Ocean, and Wave Data

Wind and Waves

The USACE Wave Information Studies (WIS) provides a national resource of long-term wavefield
climatologies for U.S. coastal waters that synthesizes observations, multi-decade hindcasts, and
storm event archives (USACE 2021). The WIS station closest to the Site is Station 73036, just offshore
on the Gulf side of North Padre Island in the Gulf of Mexico. Because the station is located offshore,
the wave data are not applicable to this project design. However, the project team considers the
wind data to be representative of the winds experienced at the Site. Figure 2 summarizes wind data
from January 1, 1980, through December 31, 2014. The data indicate that the predominant wind
direction is from the southeast, with significant winds also coming from the north, northeast, east,
and south.

There is a 0.75-mile fetch between the Site and North Padre Island, the closest land mass in the
predominant southeast wind direction. Due to the fetch and surrounding water depths, the Site is
anticipated to be in a high wave-energy environment. A wave analysis of the direction and frequency
of expected significant wave heights will be conducted in subsequent phases of design.

Wake Erosion

The GIWW is approximately 0.25 mile west of the Site. Potential wake erosion from vessels transiting
the GIWW is expected to be a design consideration. The proposed armoring will be designed to
resist wind- and vessel-generated erosive forces. An analysis of the erosive effects of vessel traffic will
be conducted during subsequent stages of design to better understand the extent of vessel-induced
erosion on the Site.
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Bathymetry

The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas Coast (NOAA 2021) was used to obtain bathymetry data for the Site. The Site
has a relatively uniform seabed elevation that averages -0.1 foot NAVD88.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. No utilities or pipelines were identified near the Site. The need for
Site-specific utility locations prior to construction will be determined during subsequent design
stages. No other infrastructure has been identified in the vicinity of the project Site.

Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database was
completed for the Site between November 29 and December 30, 2021. This search revealed that no
archaeological surveys have been conducted and no archaeological sites have been identified within
the preliminary proposed placement site boundary (THC 2021).

Sensitive Habitat

GLO oyster habitat GIS data (GLO 2021) indicate that there is no oyster habitat identified within or
adjacent to the Site. According to Texas Parks and Wildlife Department (TPWD) seagrass data
(TPWD 2021), there are suspected seagrasses on all sides of the Site. Because the sensitive habitat
data are not recent, surveys will likely need to be conducted during a subsequent phase of design to
evaluate the presence and extents of sensitive habitat to confirm or update the understanding of
sensitive habitat in the vicinity of the Site.

Bird Species

The U.S. Fish and Wildlife Service (USFWS) Information for Planning and Consultation (IPaC) tool was
used to identify listed species and migratory birds within a 460-square-mile region around Baffin Bay
and a portion of North Padre Island (USFWS 2021). Table 2 includes some of the protected and
migratory bird species that are present near the Site and their preferred habitat as explained in
Audubon'’s field guide (Audubon 2021a). At this time, no target species, or list of species, has been
identified for the Site.
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Table 2
USFWS IPaC Species Information
Species Status Preferred Habitat'
Whooping Crane o
. Endangered Prairie pools, marshes, and coastal marshes
(Grus americana)
Piping Plover .
; Threatened Sand beach dunes and expansive sand or mudflats
(Charadrius melodus)
Red Knot )
Lo Threatened Mudflats, tidal zones, and sandy beaches
(Calidris canutus)
American Oystercatcher Miarat Strictly coastal; dunes, islands in salt marsh, dredge spoil islands,
igrator
(Haematopus palliatus) g y sandy beaches, and tidal mudflats
Black Skimmer Migrator Sandy islands, shell beaches, open beaches, lagoons, estuaries,
(Rynchops niger) g y inlets, and sheltered bays
Brown Pelican ) Bare, rocky, mangrove or tree-covered islands;
. . Migratory
(Pelecanus occidentalis) salt bays, beaches, and oceans
Gull-Billed Tern . . .
. o Migratory Beaches, islands, salt marshes, fields, and coastal bays
(Gelochelidon nilotica)
Marbled Godwit Miarat Northern Great Plains, native prairie with marshes or ponds,
igrator
(Limosa fedoa) 9 y pools, shores, marshes, and tidal flats
Reddish Egret Miarator Red mangrove swamps, arid coastal islands covered with thorny
(Egretta rufescens) 9 y brush, coastal tidal flats, salt marshes, and lagoons
Ring-Billed Gull Miarat On ground near water with sparse plant growth,
igrator
(Larus delawarensis) g y lakes, bays, coasts, piers, dumps, and plowed fields
Royal Tern . . . .
. Migratory Low-lying sandy islands, coasts, lagoons, salt bays, and estuaries
(Thalasseus maximus)
Wilson's Plover . Dry part of beach, near conspicuous object, coastal regions, open
. . . Migratory . ) :
(Charadrius wilsonia) beaches, tidal flats, estuaries, and sandy islands

Notes:
1. Habitat information is from the Audubon field guide (Audubon 2021a) and includes preferred nesting and general habitat.

USFWS IPaC information (USFWS 2021) is provided for a 460-square-mile region around Baffin Bay and a portion of North Padre
Island highlighting endangered, threatened, and migratory birds and their preferred habitat.

Erosion

Google Earth imagery from 2011 to 2020 indicates that the Site is deteriorating from erosional
forces. This is consistent with documentation from the Coastal Bend Bays & Estuaries Program, which
notes that the North Padre Island shorelines are at high risk due to erosional forces such as wave
energy and relative sea level rise (CBBEP 2020).

Beneficial Use Source Material

The proposed source material for the Site will consist of existing relict new work dredged material
currently inside of DMPA #187. The Site is also approximately 1 mile from DMPA #186 and 2 miles
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from DMPA #188, and dredged relic material from either of these areas could also be used, albeit at
a higher unit cost than currently assumed. The material located in the Laguna Madre placement
areas came from material dredged from deltaic deposits of Pleistocene Beaumont Formation or the
Holocene Rio Grande delta during the original dredging of the GIWW and has been shown to be
more stable than recent maintenance dredged material (Morton et al. 2001). Further information will
need to be collected to determine more precise composition and available quantities of dredged

material from these sources.

10% Design
The main design features that are critical for rookery island success are as follows:

e Site location

e Island size and shape

¢ Containment and erosion protection

e Planting and natural recruitment of vegetation

These design features are evaluated in this memorandum for the preliminary Site design.

Site Location

The proposed location of the Site is approximately 0.25 mile east of the GIWW and inside of

DMPA #187. The Site’s location was selected to avoid encroaching on PINS land outside of the DMPA
(DMPA #187 is on PINS land, but USACE has prior authorization to discharge dredged material, so the
project team assumes that it will be easier to get permission from PINS to build within DMPA #187
than outside of it). TPWD seagrass data (TPWD 2021) show that there are seagrasses withing the Site
footprint and within the proposed excavation areas. The data are not recent, and new seagrass survey
data will be needed to determine what impacts on seagrass the project may have.

The proposed Site is approximately 0.5 mile from the nearest shoreline. This distance is coincident
with a 0.5-mile distance identified for minimizing predator access to rookery islands (Stanzel 2018).

The Site is located on an existing mound of relict new work material inside of DMPA #187 that
provides shallow water with seabed elevations of approximately -0.1 foot NAVD88 (+0.27 foot mean
lower low water). Because the Site is inside a DMPA, relict new work material existing inside can be
rearranged to construct the rookery island. It is anticipated that access channels will need to be
constructed for dredgers to access the material inside the DMPAs. Bathymetric surveys will need to be
conducted during subsequent design phases to better define Site dimensions and material needs.

Size and Shape

Based on availability of sediment, a cost analysis, and stakeholder feedback, the project team
proposes that the area of the Site be 7 acres. The Site will be created with dredged material placed to
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an elevation of +3.8 feet NAVD88. The Site will be approximately rectangular in shape with a
high-density relict clay berm on all sides to protect the island from wind- and vessel-generated
waves, as shown in Figure 1. This shape of fill was selected to promote natural recruitment of
vegetation and provide habitat for a range of bird species. The elevation of dredged material fill
could be adjusted at further stages of design depending on the physical properties of the dredged
material or if target bird species and their specific requirements are identified to be different from
these assumptions. It is expected that environmental controls such as turbidity curtains and
temporary containment of material will be needed during construction to contain finer sediment
placed during construction.

Fill material could be obtained from existing relict material in DMPA #187. It is predicted that the
required fill volume will be approximately 75,000 cubic yards (cy), with approximately 20,000 cy being
settled volume. This value assumes 1 foot of foundation compression for every 3 feet of fill and does
not consider bulking. Geotechnical data will likely need to be collected during a subsequent design
phase to further evaluate the expected foundation compression and the expected bulking of
dredged material.

Containment and Erosion Protection

Based on the fetch in the predominant southeast wind direction and potential risk of wake erosion,
the project team proposes containment for the Site consisting of an unarmored berm that will
mitigate erosion to the rookery island and contain the dredged material. The berm will be composed
of higher density clay constructed on an existing approximate -0.5-foot-NAVD88 grade. The berm will
contain a 4-horizontal-to-1-vertical (4H:1V) seaward side slope and a 3H:1V landward side slope
connected by a 12-foot-wide crest. The construction height of the crest will be +3.8 feet NAVD88. The
exact width will be dependent on the existing grade, but assuming -0.5 foot NAVD88, the berm base
width will be approximately 43 feet. Figure 3 depicts a typical cross section of the berm. The final
cross-sectional dimensions and slopes of the berm will need to be determined and refined,
respectively, through modeling and analysis of the sediment characteristics of the dredged material
and the berm subgrade during a subsequent phase of design.

The berm will be constructed from relict sidecasted new work material removed from the nearby
shallows before the island is constructed. As shown in Figure 3, the fill material will be directly
contained by the berm. Confining the dredged fill material within the berm will reduce potential
impacts to adjacent seagrass habitat. Elevations at the center and southwest location of the Site lie
shallower than the -1-foot-NAVD88 contour, and it is assumed that marsh buggies will be used to
build and shape the berm. The berm is proposed with a 4H:1V seaward slope to allow wildlife access
into the Site. A 4H:1V slope will also improve slope stability and reduce wave energy compared to
steeper berm slopes.
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Planting and Natural Recruitment of Vegetation

Based on stakeholder input and cost considerations, the project team determined that planting may
not be needed for the Site. Rather, natural vegetation recruitment will be allowed to proceed. If the
outcome is unsatisfactory (e.g., if the island has lower-than-expected use by desired bird species), an
adaptive management program can be instituted to modify the vegetation. Table 2 shows some of
the listed and migratory birds and their preferred habitats. At further design stages, this list could be
used to modify elevations within the Site to promote the preferred habitat of desired bird species.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the
construction phase, pre-construction and as-built surveys, incremental mobilization and
demobilization (i.e., over and above USACE's mobilization and demobilization costs for dredging the
GIWW), materials, and construction of the berm. Table 3 shows a line-item list of each costing
parameter and the total cost estimated for construction.
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Table 3
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total
Pre-Construction Survey 1 LS $ 30,000.00 | $ 30,000.00
Bird Island Berm and Internal Fill Excavation’ 75,000 cy $ 10.00 | $ 750,000.00
Marsh Buggy Fill Maintenance? 23 Days $ 250000 | $ 60,000.00
EZ:;;?;?;“C“O” Survey (topography/ 1 Ls $ 30000.00 | § 30,000.00
Post-Construction Survey (aerials) 1 LS $ 10,000.00 | $ 10,000.00
Navigational Aids? 4 Each $  4,00000 | $ 20,000.00
Subtotal® Sum | $ 900,000.00
Incremental Mobilization and Demobilization3# 1 | LS | $ 400,000.00 | $ 400,000.00
Construction Total® Sum | $ 1,300,000.00
100% Engineering and Design? 1 10% $ 100,000.00 | $ 100,000.00
Permitting 1 Each $ 100,000.00 | $ 100,000.00
Construction Management3 1 8% $ 100,000.00 | $ 100,000.00
Post-Construction Management 12 Month $ 10,000.00 | $ 120,000.00
Project Subtotal® Sum | $ 1,700,000.00
-30% Contingency? 1 30% $ 500,000.00 | $ 500,000.00
+50% Contingency?3 1 50% $ 900,000.00 | $ 900,000.00
Low-End Total Project Estimated Cost? Total Sum | $ 1,200,000.00
High-End Total Project Estimated Cost? Total Sum | $ 2,600,000.00
Notes:

Costs were determined based upon publicly available datasets; no field work was conducted for this phase of the project.

1. Cost is based on the incremental cost of diverting dredging equipment from the GIWW to excavation areas.
2. Rounded to the nearest $10,000.

3. Rounded to the nearest $100,000.

4. Cost is based on mobilizing equipment above what is required for dredging the GIWW (i.e., marsh buggies).

LS: lump sum

The costs vary from $1.2 million to $2.6 million, depending on the level of contingency allocated to
the project cost.

This 10% design represents a bird island near the upper range of bird island sizes desired, based on

stakeholder input. Future cost constraints may limit the island size that is ultimately constructed, but
at this level of design, it was decided to consider a site near the upper end of the range identified by
stakeholders.

The estimates are developed using current and generally accepted engineering cost estimating
methods and are based on assumptions concerning future events. Actual costs may be affected by
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known and unknown risks including, but not limited to, changes in general economic business
conditions, Site conditions that were unknown at the time the estimates were performed, future
changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.
Actual costs may vary from these estimates.

Ecosystem Benefits Expected

Creation of the Site is expected to have positive benefits on the regional ecosystem. Green Island, an
80-acre rookery island located in the Lower Laguna Madre, was used to approximate the ecological
benefits for the Site. From 2011 to 2015, Green Island averaged approximately 1,000 breeding pairs
of birds per year across three species that are listed in Table 2 (Audubon 2021b). Adjusting for the
acreage of the rookery island, the Site may be expected to create habitat for approximately

90 breeding pairs for three species of birds per year.

Due to the location of seagrass habitat adjacent to the Site, dredging of surrounding relict material
during construction could result in surrounding water depths that are conducive to further seagrass
colonization. This could increase the existing seagrass habitat in the regional ecosystem.

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. For example, the Site is currently proposed to be within the DMPA.
This may cause concerns with USACE (although, as an uncontained DMPA, it theoretically has infinite
capacity). Moving the Site to outside of the DMPA may be advantageous from the perspective of
USACE and may provide more opportunity to be distant from seagrasses but may also raise
challenges with constructing a restoration site on PINS property. Obtaining explicit agreement from
either USACE or NPS or both on a Site footprint will be important for moving forward. As previously
mentioned, it is possible that in each phase additional designs will be provided toward this project
because of the partnership on this project between DU and PCCA.
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Re: DMPA #192 PINS Bird Island 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Dredged Material Placement Area (DMPA) #192 Padre Island National Seashore (PINS) Bird
Island site (Site), located in Texas General Land Office (GLO) Planning Region 3 of the Texas coast in
the Upper Laguna Madre just outside of Baffin Bay in Kleberg County, Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). The
project team is led by DU and Port of Corpus Christi Authority (PCCA) and includes Anchor QEA, LLC;
Sarosdy Consulting, Inc.; and the Texas Department of Transportation. In addition to the 16 sites
identified and prioritized, PCCA will provide additional resources to bring forward more site designs
for review if the site prioritization and selection so warrants. The project team coordinated two online
stakeholder meetings in each region to receive information about potential BU sites. Based on
stakeholder input, GLO feedback, publicly available data, and professional judgment, the project
team selected the Site as one of the 16 sites for 10% design development and cost estimation.

Conservationists have identified the Laguna Madre as an important location for creating and
restoring bird habitat (CBBEP 2020). The Site will be located inside of the United States Army Corps
of Engineers (USACE) DMPA #192 on U.S. National Park Service (NPS)-owned submerged land
approximately 0.2 mile east of the Gulf Intracoastal Waterway (GIWW) in the Upper Laguna Madre
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just outside of Baffin Bay in Kleberg County, Texas. This area was selected because of the identified
need for secure and stable rookery island habitat in the region, its proximity to a sediment source in
the existing DMPAs, its proximity to potential bird foraging areas, and its sufficient distance from
upland-based predators.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in DMPAs, and many of the existing DMPAs along the Texas coast are nearing
capacity. Resource agencies and stakeholders have long advocated using dredged material
beneficially to create and restore wetlands and bird islands, nourish beaches, and counteract land
loss. Historically, BU projects are difficult to manage because they are multi-year, multi-faceted
undertakings in which different organizations manage dredging schedules, funding, project design,
permitting, and construction activities. To help address these issues, the objectives of this project
include the following:

e Create and restore degrading coastal habitats.

e Establish sites for placement of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

e |dentification and selection of BU sites

e 10% designs and cost estimates for at least 16 BU sites

o 30% designs for at least eight BU sites

e 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to create a rookery island in a region
with degrading coastal bird habitat. During the initial dredging of the GIWW, relict sidecasted new
work dredged material was left along the edge of the channel. The relict sidecasted new work
materials in this region that remain from the original construction of the GIWW are considered to
have superior structural properties relative to maintenance dredged material (Morton et al. 2001),
and hence are the target sediment source for this design. The Site is expected to take advantage of
this unique opportunity for mining favorable rookery island material in the area and use material
dredged from existing relict new work material inside the surrounding DMPAs, thus increasing
dredged material placement capacity in the DMPAs. Although this project is not proposed to use
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maintenance dredged material, it can still be considered a BU project because it is expected to take
advantage of dredging equipment for which the mobilization and demobilization costs are paid by
USACE. This 10% design is based upon publicly available datasets; no field work was conducted for
this phase of the project.

Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.

e Estimate fill volumes for the proposed BU footprints.

¢ Identify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 5, North American Datum of
1983 (NADS83) in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA Baffin Bay, TX Station
8776604 is 6.3 miles south of the Site; however, this station only provides NAVD88 and mean sea
level (MSL) vertical datums. The next closest station that contains the necessary tidal datums is
Packery Channel, TX Station 8775792 (Packery Channel station), 19.5 miles north of the Site. There is
a 0.11-foot difference in the MSL tidal datum between the stations, so the tidal datums from the
Packery Channel station were assumed accurate for this level of analysis. The Packery Channel station
collects and records real-time tide information dating back to 1990. The vertical datums from this
station that will be used for the Site are shown in Table 1.
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Table 1
NOAA Packery Channel, TX Station 8775792 Tidal Gauge Displaying NAVD88 Tidal Datums
Elevation
(feet
Tidal Datums NAVD88)
MHHW 0.79
MHW 0.79
MSL 0.59
MLW 0.36
MLLW 0.37

Notes:

MHHW: mean higher high water
MHW: mean high water

MLLW: mean lower low water
MLW: mean low water

Meteorological, Ocean, and Wave Data

Wind and Waves

The USACE Wave Information Studies (WIS) provides a national resource of long-term wavefield
climatologies for U.S. coastal waters that synthesizes observations, multi-decade hindcasts, and
storm event archives (USACE 2021). The WIS station closest to the Site is Station 73036, just offshore
on the Gulf side of North Padre Island in the Gulf of Mexico. Because the station is located offshore,
the wave data are not applicable to this project design. However, the project team considers the
wind data to be representative of the winds experienced at the Site. Figure 2 summarizes wind data
from January 1, 1980, through December 31, 2014. The data indicate that the predominant wind
direction is from the southeast, with significant winds also coming from the north, northeast, east,
and south.

There is a 1-mile fetch between the Site and North Padre Island, the closest land mass in the
predominant southeast wind direction. Due to the fetch and surrounding water depths, the Site is
anticipated to be in a high wave-energy environment. A wave analysis of the direction and frequency
of expected significant wave heights will be conducted in subsequent phases of design.

Wake Erosion

The GIWW is approximately 0.2 mile west of the Site. Potential wake erosion from vessels transiting
the GIWW is expected to be a design consideration. The proposed armoring will be designed to
resist wind- and vessel-generated erosive forces. An analysis of the erosive effects of vessel traffic will
be conducted during subsequent stages of design to better understand the extent of vessel-induced
erosion on the Site.
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Bathymetry

The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas Coast (NOAA 2021) was used to obtain bathymetry data for the Site. The Site
has a relatively uniform seabed elevation that averages -0.1 foot NAVD88.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. No utilities or pipelines were identified near the Site. The need for
Site-specific utility locations prior to construction will be determined during subsequent design
stages. No other infrastructure has been identified in the vicinity of the project Site.

Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database was
completed for the Site between November 29 and December 30, 2021. This search revealed that no
archaeological surveys have been conducted and no archaeological sites have been identified within
the preliminary proposed placement site boundary (THC 2021).

Sensitive Habitat

GLO oyster habitat GIS data (GLO 2021) indicate that there is no oyster habitat identified within or
adjacent to the Site. According to Texas Parks and Wildlife Department (TPWD) seagrass data
(TPWD 2021), there are suspected seagrasses on all sides of the Site. Because the sensitive habitat
data are not recent, surveys will likely need to be conducted during a subsequent phase of design to
evaluate the presence and extents of sensitive habitat to confirm or update the understanding of
sensitive habitat in the vicinity of the Site.

Bird Species

The U.S. Fish and Wildlife Service (USFWS) Information for Planning and Consultation (IPaC) tool was
used to identify listed species and migratory birds within a 460-square-mile region around Baffin Bay
and a portion of North Padre Island (USFWS 2021). Table 2 includes some of the protected and
migratory bird species that are present near the Site and their preferred habitat as explained in
Audubon'’s field guide (Audubon 2021a). At this time, no target species, or list of species, has been
identified for the Site.
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Table 2
USFWS IPaC Species Information
Species Status Preferred Habitat'
Whooping Crane o
. Endangered Prairie pools, marshes, and coastal marshes
(Grus americana)
Piping Plover .
; Threatened Sand beach dunes and expansive sand or mudflats
(Charadrius melodus)
Red Knot )
Lo Threatened Mudflats, tidal zones, and sandy beaches
(Calidris canutus)
American Oystercatcher Miarat Strictly coastal; dunes, islands in salt marsh, dredge spoil islands,
igrator
(Haematopus palliatus) g y sandy beaches, and tidal mudflats
Black Skimmer Migrator Sandy islands, shell beaches, open beaches, lagoons, estuaries,
(Rynchops niger) g y inlets, and sheltered bays
Brown Pelican ) Bare, rocky, mangrove or tree-covered islands;
. . Migratory
(Pelecanus occidentalis) salt bays, beaches, and oceans
Gull-Billed Tern . . .
. o Migratory Beaches, islands, salt marshes, fields, and coastal bays
(Gelochelidon nilotica)
Marbled Godwit Miarat Northern Great Plains, native prairie with marshes or ponds,
igrator
(Limosa fedoa) 9 y pools, shores, marshes, and tidal flats
Reddish Egret Miarator Red mangrove swamps, arid coastal islands covered with thorny
(Egretta rufescens) 9 y brush, coastal tidal flats, salt marshes, and lagoons
Ring-Billed Gull Miarat On ground near water with sparse plant growth,
igrator
(Larus delawarensis) g y lakes, bays, coasts, piers, dumps, and plowed fields
Royal Tern . . . .
. Migratory Low-lying sandy islands, coasts, lagoons, salt bays, and estuaries
(Thalasseus maximus)
Wilson's Plover . Dry part of beach, near conspicuous object, coastal regions, open
. . . Migratory . ) .
(Charadrius wilsonia) beaches, tidal flats, estuaries, and sandy islands

Notes:
1. Habitat information is from the Audubon field guide (Audubon 2021a) and includes preferred nesting and general habitat.

USFWS IPaC information (USFWS 2021) is provided for a 460-square-mile region around Baffin Bay and a portion of North Padre
Island highlighting endangered, threatened, and migratory birds and their preferred habitat.

Erosion

Google Earth imagery from 2011 to 2020 indicates that the Site is deteriorating from erosional
forces. This is consistent with documentation from the Coastal Bend Bays & Estuaries Program
(CBBEP), which notes that the North Padre Island shorelines are at high risk due to erosional forces
such as wave energy and relative sea level rise (CBBEP 2020).

Beneficial Use Source Material

The proposed source material for the Site will consist of existing relict sidecasted new work dredged
material currently inside of DMPA #192. The Site is also approximately 1 mile from DMPA #191 and
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DMPA #193, and dredged relic material from either of these areas could also be used, albeit at a
higher unit cost than currently assumed. The material located in the Laguna Madre placement areas
came from material dredged from deltaic deposits of Pleistocene Beaumont Formation or the
Holocene Rio Grande delta during the original dredging of the GIWW and has been shown to be
more stable than recent maintenance dredged material (Morton et al. 2001). Further information will
need to be collected to determine more precise composition and available quantities of dredged

material from these sources.

10% Design

The main design features that are critical for rookery island success are as follows:

e Site location

e Island size and shape

e Containment and erosion protection

e Planting and natural recruitment of vegetation

These design features are evaluated in this memorandum for the preliminary Site design.

Site Location

The proposed location of the Site is approximately 0.2 mile east of the GIWW and inside of

DMPA #192. The Site’s location was selected to avoid encroaching on PINS land outside of the DMPA
(DMPA #192 is on PINS land, but USACE has prior authorization to discharge dredged material, so the
project team assumes that it will be easier to get permission from PINS to build within DMPA #192
than outside of it). TPWD seagrass data (TPWD 2021) show that there are seagrasses within the Site
footprint and within the proposed excavation areas. The data are not recent, and new seagrass survey
data will be needed to determine what impacts on seagrass the project may have.

The proposed Site is approximately 0.8 mile from the nearest shoreline. This distance is greater than
the 0.5-mile distance identified for minimizing predator access to rookery islands (Stanzel 2018).

The Site is located on an existing mound of relict new work material inside of DMPA #192 that
provides shallow water with seabed elevations of approximately -0.1 foot NAVD88 (+0.27 foot mean
lower low water). Because the Site is inside a DMPA, relict new work material existing inside can be
rearranged to construct the rookery island. It is anticipated that access channels will need to be
constructed for dredgers to access the material inside the DMPAs. There is further shallow relict
material with a seabed elevation above -1-foot NAVD88 immediately spanning the east side of the
Site that is anticipated to act as a natural wave-energy dissipator and reduce erosive forces.
Bathymetric surveys will need to be conducted during subsequent design phases to better define
Site dimensions and material needs.
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Size and Shape

Based on availability of sediment, a cost analysis, and stakeholder feedback, the project team
proposes that the area of the Site be 9 acres. The Site will be created with dredged material placed to
an elevation of +3.8 feet NAVD88. The Site will be approximately rectangular in shape with a
high-density relict clay berm on all sides to protect the island from wind- and vessel-generated
waves, as shown in Figure 1. This shape of fill was selected to promote natural recruitment of
vegetation and provide habitat for a range of bird species. The elevation of dredged material fill
could be adjusted at further stages of design depending on the physical properties of the dredged
material or if target bird species and their specific requirements are identified to be different from
these assumptions. It is expected that environmental controls such as turbidity curtains and
temporary containment of material will be needed during construction to contain finer sediment
placed during construction.

Fill material could be obtained from existing relict material in DMPA #192. It is predicted that the
required fill volume will be approximately 90,000 cubic yards (cy), with approximately 25,000 cy being
settled volume. This value assumes 1 foot of foundation compression for every 3 feet of fill and does
not consider bulking. Geotechnical data will likely need to be collected during a subsequent design
phase to further evaluate the expected foundation compression and the expected bulking of
dredged material.

Containment and Erosion Protection

Based on the fetch in the predominant southeast wind direction and potential risk of wake erosion,
the project team proposes containment for the Site consisting of an unarmored berm that will
mitigate erosion to the rookery island and contain the dredged material. The berm will be composed
of higher density clay constructed on an existing -0.5-foot-NAVD88 grade. The berm will contain a
4-horizontal-to-1-vertical (4H:1V) seaward side slope and a 3H:1V landward side slope connected by a
12-foot-wide crest. The construction height of the crest will be +3.8 feet NAVD88. The exact width will
be dependent on the existing grade, but assuming -0.5 foot NAVD88, the berm base width will be

43 feet. Figure 3 depicts a typical cross section of the berm. The final cross-sectional dimensions and
slopes of the berm will need to be determined and refined, respectively, through modeling and
analysis of the sediment characteristics of the dredged material and the berm subgrade during a
subsequent phase of design.

The berm will be constructed from relict sidecasted new work material removed from the nearby
shallows before the island is constructed. As shown in Figure 3, the fill material will be directly
contained by the berm. Confining the dredged fill material within the berm will reduce potential
impacts to adjacent seagrass habitat. Elevations at the center and south location of the Site lie
shallower than the -1-foot-NAVD88 contour, and it is assumed that marsh buggies will be used to
stack and shape the berm. The berm is proposed with a 4H:1V seaward slope to allow wildlife access
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into the Site. A 4H:1V slope will also improve slope stability and reduce wave energy compared to
steeper berm slopes. With naturally shallow bathymetry surrounding the northeast and east sides of
the Site and the predominantly southeast wind direction, it is expected the east side of the island will
have additional natural protection from wind and wave impacts.

Planting and Natural Recruitment of Vegetation

Based on stakeholder input and cost considerations, the project team determined that planting may
not be needed for the Site. Rather, natural vegetation recruitment will be allowed to proceed. If the
outcome is unsatisfactory (e.g., if the island has lower-than-expected use by desired bird species), an
adaptive management program can be instituted to modify the vegetation. Table 2 shows some of
the listed and migratory birds and their preferred habitats. At further design stages, this list could be
used to modify elevations within the Site to promote the preferred habitat of desired bird species.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
phase, pre-construction and as-built surveys, incremental mobilization and demobilization (i.e., over
and above USACE's mobilization and demobilization costs for dredging the GIWW), materials, and
construction of the berm. Table 3 shows a line-item list of each costing parameter and the total cost
estimated for construction.
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Table 3
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total
Pre-Construction Survey 1 LS $ 30,000.00 $ 30,000.00
Bird Island Berm and Internal Fill Excavation’ 90,000 cy $ 10.00 $ 900,000.00
Marsh Buggy Fill Maintenance 28 Days $ 2,500.00 $ 70,000.00
E::;;/f::tsr;r)“dion Survey (topography/ 1 LS $ 3000000 | $ 30,000.00
Post-Construction Survey (aerials) 1 LS $ 10,000.00 $ 10,000.00
Navigational Aids? 4 Each $ 4,000.00 $ 20,000.00
Subtotal® Sum $ 1,100,000.00
Incremental Mobilization and Demobilization3# 1 LS $ 400,000.00 $ 400,000.00
Construction Total® Sum $ 1,500,000.00
100% Engineering and Design3 1 10% $ 200,000.00 $ 200,000.00
Permitting 1 Each $ 100,000.00 $ 100,000.00
Construction Management3 1 8% $ 100,000.00 $ 100,000.00
Post-Construction Management 12 Month $ 10,000.00 $ 120,000.00
Project Subtotal® Sum $ 2,000,000.00
-30% Contingency3 1 30% $ 600,000.00 $ 600,000.00
+50% Contingency? 1 50% $1,000,000.00 $ 1,000,000.00
Low-End Total Project Estimated Cost? Total Sum $ 1,400,000.00
High-End Total Project Estimated Cost? Total Sum $ 3,000,000.00

Notes:

Costs were determined based upon publicly available datasets; no field work was conducted for this phase of the project.

1. Cost is based on incremental cost of diverting dredging equipment from GIWW to excavation areas.

2. Rounded to the nearest $10,000.
3. Rounded to the nearest $100,000.

4. Cost is based on mobilizing equipment above what is required for dredging the GIWW (i.e., marsh buggies).

LS: lump sum

The costs vary from $1.4 million to $3 million, depending on the level of contingency allocated to the

project cost.

This 10% design includes a bird island on the upper range of bird island sizes desired, based on

stakeholder input. Future cost constraints may limit the island size that is ultimately constructed, but

at this level of design, it was decided to consider a site on the upper end of the range identified by

stakeholders.
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The estimates are developed using current and generally accepted engineering cost estimating
methods and are based on assumptions concerning future events. Actual costs may be affected by
known and unknown risks including, but not limited to, changes in general economic business
conditions, Site conditions that were unknown at the time the estimates were performed, future
changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.
Actual costs may vary from these estimates.

Ecosystem Benefits Expected

Creation of the Site is expected to have positive benefits on the regional ecosystem. Green Island, an
80-acre rookery island located in the adjacent Laguna Madre, was used to approximate the
ecological benefits for the Site. From 2011 to 2015, Green Island averaged approximately

1,000 breeding pairs of birds per year across three species that are listed in Table 2

(Audubon 2021b). Adjusting for the acreage of the rookery island, the Site may be expected to create
habitat for approximately 115 breeding pairs for three species of birds per year.

Due to the location of seagrass habitat adjacent to the Site, dredging of surrounding relict material
during construction could result in surrounding water depths that are conducive to further seagrass
colonization. This could increase the existing seagrass habitat in the regional ecosystem.

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. For example, the Site is currently proposed to be within the DMPA.
This may cause concerns with USACE (although, as an uncontained DMPA, it theoretically has infinite
capacity). Moving the Site to outside of the DMPA would avoid any potential for decreasing capacity
for dredged material within the DMPA, which may be advantageous from the perspective of USACE.
Moving the Site outside of the DMPA may also provide more opportunity to be distant from
seagrasses but may raise challenges with constructing a restoration site on PINS property. Obtaining
explicit agreement from either USACE or NPS or both on a Site footprint will be important for
moving forward. As previously mentioned, it is possible that in each phase additional designs will be
provided toward this project because of the partnership on this project between DU and PCCA.
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Memorandum January 31, 2022

To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: DMPA #214 Bird Island 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Dredged Material Placement Area (DMPA) #214 Bird Island site (Site), located in Texas
General Land Office (GLO) Planning Region 4 of the Texas coast in the Lower Laguna Madre in
Kenedy County, Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). The
project team is led by DU and Port of Corpus Christi Authority (PCCA) and includes Anchor QEA, LLC;
Sarosdy Consulting, Inc.; and the Texas Department of Transportation. In addition to the 16 sites
identified and prioritized, PCCA will provide additional resources to bring forward more site designs
for review if the site prioritization and selection so warrants. The project team coordinated two online
stakeholder meetings in each region to receive information about potential BU sites. Based on
stakeholder input, GLO feedback, publicly available data, and professional judgment, the project
team selected the Site as one of the 16 sites for 10% design development and cost estimation.

Conservationists have identified the Laguna Madre as an important location for creating and
restoring bird habitat (CBBEP 2020). The Site is a small island located on state-owned submerged
land approximately 0.25 mile east of the Gulf Intracoastal Waterway (GIWW) in the Laguna Madre in
Kenedy County, Texas. It lies between two United States Army Corps of Engineers (USACE) DMPAs
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(#213 and #214) and is likely in the vicinity of seagrasses. This area was selected because of the
identified need for secure and stable rookery island habitat in the region, its proximity to a sediment
source in the existing DMPAs, its proximity to potential bird foraging areas, and its sufficient distance
from upland-based predators.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in DMPAs, and many of the existing DMPAs along the Texas coast are nearing
capacity. Resource agencies and stakeholders have long advocated using dredged material
beneficially to create and restore wetlands and bird islands, nourish beaches, and counteract land
loss. Historically, BU projects are difficult to manage because they are multi-year, multi-faceted
undertakings in which different organizations manage dredging schedules, funding, project design,
permitting, and construction activities. To help address these issues, the objectives of this project
include the following:

¢ Create and restore degrading coastal habitats.

e Establish sites for placement of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

e |dentification and selection of BU sites

e 10% designs and cost estimates for at least 16 BU sites

o 30% designs for at least eight BU sites

e 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to create a rookery island in a region
with degrading coastal bird habitat. During the initial dredging of the GIWW, relict sidecasted

new work dredged material was left along the edge of the channel. The relict sidecasted new work
materials in this region that remain from the original construction of the GIWW are considered to
have superior structural properties relative to maintenance dredged material (Morton et al. 2001),
and hence are the target sediment source for this design. The Site is expected to take advantage of
this unique opportunity for mining favorable rookery island material in the area and use material
dredged from existing relict new work material inside the surrounding DMPAs, thus increasing
dredged material placement capacity in the DMPAs. Although this project is not proposed to use
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maintenance dredged material, it can still be considered a BU project because it is expected to take
advantage of dredging equipment for which the mobilization and demobilization costs are paid by
USACE. This 10% design is based upon publicly available datasets; no field work was conducted for
this phase of the project.

Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.

e Estimate fill volumes for the proposed BU footprints.

¢ Identify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 5, North American Datum of
1983 (NADS83) in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA Rincon Del San Jose, Texas,
Station 8777812 is 5.25 miles north of the Site, however, this station only provides NAVD88 and
mean sea level (MSL) vertical datums. The next closest station that contains the necessary tidal
datums is Packery Channel, TX Station 8775792 (Packery Channel station), 64 miles north of the Site.
There is a 0.16-foot difference in the MSL tidal datum between the stations, so the tidal datums from
the Packery Channel station were assumed to be accurate for this level of analysis. The Packery
Channel station collects and records real-time tide information dating back to 1990. The vertical
datums from this station that will be used for the Site are shown in Table 1.
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Table 1
NOAA Packery Channel, TX Station 8775792 Tidal Gauge Displaying NAVD88 Tidal Datums
Elevation
Tidal Datums (feet NAVDS88)
MHHW 0.79
MHW 0.79
MSL 0.59
MLW 0.36
MLLW 0.37

Notes:

MHHW: mean higher high water
MHW: mean high water

MLLW: mean lower low water
MLW: mean low water

Meteorological, Ocean, and Wave Data

Wind and Waves

The USACE Wave Information Studies (WIS) database provides a national resource of long-term
wavefield climatologies for U.S. coastal waters that synthesizes observations, multi-decade hindcasts,
and storm event archives (USACE 2021). The WIS station closest to the Site is Station 73027, just
offshore on the Gulf side of North Padre Island in the Gulf of Mexico. Because the station is located
offshore, the wave data are not applicable to this project design. However, the project team
considers the wind data to be representative of the winds experienced at the Site. Figure 2
summarizes wind data from January 1, 1980, through December 31, 2014. The data indicate that the
predominant wind direction is from the southeast, with significant winds also coming from the north,
northeast, east, and south.

There is a 3-mile fetch between the Site and North Padre Island, the closest land mass in the
predominant southeast wind direction. Due to the fetch and surrounding water depths, the Site is
anticipated to be in a high wave energy environment. A wave analysis of the direction and frequency
of expected significant wave heights will be conducted in subsequent phases of design.

Wake Erosion

The GIWW is approximately 0.25 mile west of the Site. Potential wake erosion from vessels transiting
the GIWW is expected to be a design consideration. The proposed armoring will be designed to
resist wind- and vessel-generated erosive forces. An analysis of the erosive effects of vessel traffic will
be conducted during subsequent stages of design to better understand the extent of vessel-induced
erosion on the Site.
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Bathymetry

The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas Coast (NOAA 2021) was used to obtain bathymetry data for the Site. The Site
has an existing shallow mound seabed elevation that averages -0.59 foot NAVD88 and slopes down
to a bay bottom of approximately -6.0 feet NAVD88.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. No utilities or pipelines were identified near the Site. The need for
Site-specific utility locations prior to construction will be determined during subsequent design
stages. No other infrastructure has been identified in the vicinity of the project Site.

Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database was
completed for the Site between November 29 and December 30, 2021. This search revealed that no
archaeological surveys have been conducted and no archaeological sites have been identified within
the preliminary proposed placement site boundary (THC 2021).

Sensitive Habitat

GLO oyster habitat GIS data (GLO 2021) indicate that there is no oyster habitat identified within or
adjacent to the Site. According to Texas Parks and Wildlife Department seagrass data (TPWD 2021),
there are suspected seagrasses on all sides of the Site except the north side, and there are suspected
seagrasses 0.2 mile north within DMPA #213. Because the sensitive habitat data are not recent,
surveys will likely need to be conducted during a subsequent phase of design to evaluate the
presence and extents of sensitive habitat to confirm or update the understanding of sensitive habitat
in the vicinity of the Site.

Bird Species

The U.S. Fish and Wildlife Service (USFWS) Information for Planning and Consultation (IPaC) tool was
used to identify listed species and migratory birds within a 525-square-mile region around

North Padre Island and the Laguna Madre Region (USFWS 2021). Table 2 includes some of the
protected and migratory bird species that are present near the Site and their preferred habitat as
explained in Audubon’s field guide (Audubon 2021a). At this time, no target species, or list of
species, has been identified for the Site.
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Table 2
USFWS IPaC Species Information
Species Status Preferred Habitat'
Whooping Crane o
. Endangered Prairie pools, marshes, and coastal marshes
(Grus americana)
Piping Plover .
; Threatened Sand beach dunes and expansive sand or mudflats
(Charadrius melodus)
Red Knot )
Lo Threatened Mudflats, tidal zones, and sandy beaches
(Calidris canutus)
American Oystercatcher Miarat Strictly coastal; dunes, islands in salt marsh, dredge spoil islands,
igrator
(Haematopus palliatus) g y sandy beaches, and tidal mudflats
Black Skimmer Migrator Sandy islands, shell beaches, open beaches, lagoons, estuaries,
(Rynchops niger) g y inlets, and sheltered bays
Brown Pelican ) Bare, rocky, mangrove or tree-covered islands;
. . Migratory
(Pelecanus occidentalis) salt bays, beaches, and oceans
Gull-Billed Tern . . .
. o Migratory Beaches, islands, salt marshes, fields, and coastal bays
(Gelochelidon nilotica)
Marbled Godwit Miarat Northern Great Plains, native prairie with marshes or ponds,
igrator
(Limosa fedoa) 9 y pools, shores, marshes, and tidal flats
Reddish Egret Miarator Red mangrove swamps, arid coastal islands covered with thorny
(Egretta rufescens) 9 y brush, coastal tidal flats, salt marshes, and lagoons
Ring-Billed Gull Miarat On ground near water with sparse plant growth,
igrator
(Larus delawarensis) g y lakes, bays, coasts, piers, dumps, and plowed fields
Royal Tern . . . .
. Migratory Low-lying sandy islands, coasts, lagoons, salt bays, and estuaries
(Thalasseus maximus)
Wilson's Plover . Dry part of beach, near conspicuous object, coastal regions, open
. . . Migratory . ) .
(Charadrius wilsonia) beaches, tidal flats, estuaries, and sandy islands

Notes:
1. Habitat information is from the Audubon field guide (Audubon 2021a) and includes preferred nesting and general habitat.

USFWS IPaC information (USFWS 2021) is provided for a 525-square-mile region around North Padre Island and the Laguna Madre
highlighting endangered, threatened, and migratory birds and their preferred habitat.

Erosion

Google Earth imagery from 2011 to 2020 indicates that the Site is deteriorating from erosional
forces. This is consistent with documentation from the Coastal Bend Bays & Estuaries Program, which
notes that the North Padre Island shorelines are at high risk due to erosional forces such as wave
energy and relative sea level rise (CBBEP 2020).

Beneficial Use Source Material

The proposed source material for DMPA #214 Bird Island will consist of existing relict sidecasted
new work dredged material currently inside of DMPAs #213 and #214, approximately 0.25 mile away.
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The material located in the Laguna Madre placement areas came from material dredged from deltaic
deposits of Pleistocene Beaumont Formation or the Holocene Rio Grande delta during the original
dredging of the GIWW and has been shown to be more stable than recent maintenance dredged
material (Morton et al. 2001). Further information will need to be collected to determine more
precise composition and available quantities of dredged material from these sources.

10% Design

The main design features that are critical for rookery island success are as follows:

e Site location

¢ Island size and shape

e Containment and erosion protection

e Planting and natural recruitment of vegetation

These design features are evaluated in this memorandum for the preliminary Site design.

Site Location

The proposed Site location is approximately 0.25 mile east of the GIWW, between DMPAs #213 and
#214, and is in the vicinity of seagrass habitat (TPWD 2021). However, the Site's specific location was
selected to avoid encroaching on those areas. Because the Site is between two DMPAs, relict new
work material existing inside the nearby DMPAs can be dredged to construct the rookery island while
also increasing the DMPAs' capacity for dredged material. It is anticipated that access channels will
need to be constructed for dredgers to access the material inside the DMPAs.

The proposed Site is approximately 1 mile from the nearest shoreline. This distance is greater than
the 0.5-mile distance identified for minimizing predator access to rookery islands (Stanzel 2018).

The Site is located on a mounded area of relict sidecasted new work material from the original
dredging of the GIWW that provides shallow water with a seabed elevation that averages -0.6 foot
NAVD88 (-0.23 foot mean lower low water). Being located on an existing high point provides
beneficial constructability conditions with typical seabed elevations of approximately -6 feet NAVD88
surrounding the Site for construction access. Bathymetric surveys will need to be conducted during
subsequent design phases to better define Site dimensions and material needs.

Size and Shape

Based on availability of sediment, a cost analysis, and stakeholder feedback, the project team
proposes that the area of the Site be 7 acres. The Site will be created with dredged material placed to
an elevation of +3.8 feet NAVD88. The Site will be shaped to reside on the existing high point
mound, and its perimeter will extend down to the -2-foot-NAVD88 contour. A high-density relict clay
berm on all sides will be constructed to protect the island from wind- and vessel-generated waves



January 31, 2022
Page 8

and can be seen in Figure 1. This shape of fill was selected to promote natural recruitment of
vegetation and provide habitat for a range of bird species. The elevation of dredged material fill
could be adjusted at further stages of design depending on the physical properties of the dredged
material or if target bird species and their specific requirements are identified to be different from
these assumptions. It is expected that environmental controls such as turbidity curtains and
temporary containment of material will be needed during construction to contain finer sediment
placed during construction.

Fill material could be obtained from existing relict material in DMPA #213 and DMPA #214. It is
predicted that the required fill volume will be approximately 95,000 cubic yards (cy), with
approximately 30,000 cy being settled volume. This value assumes 1 foot of foundation compression
for every 3 feet of fill and does not consider bulking. Geotechnical data will likely need to be
collected during a subsequent design phase to further evaluate the expected foundation
compression and the expected bulking of dredged material.

Containment and Erosion Protection

Based on the fetch in the predominant southeast wind direction and potential risk of wake erosion,
the project team proposes containment for the Site consisting of an unarmored berm that will
mitigate erosion to the rookery island and contain the dredged material. The berm will be composed
of higher density clay and constructed on an existing -2-foot-NAVD88 grade. The berm will include a
4-horizontal-to-1-vertical (4H:1V) seaward side slope and a 3H:1V landward side slope connected by a
12-foot-wide crest. The construction height of the crest will be +3.8 feet NAVD88. The exact width will
be dependent on the existing grade, but assuming -2.0 feet NAVD88, the berm base width will be
approximately 57 feet. Figure 3 depicts a typical cross section of the berm. The final cross-sectional
dimensions and slopes of the berm will need to be determined and refined, respectively, through
modeling and analysis of the sediment characteristics of the dredged material and the berm subgrade
during a subsequent phase of design.

The berm will be constructed from relict sidecasted new work material removed from the nearby
DMPAs before the island is constructed. As shown in Figure 3, the fill material will be directly
contained by the berm. Confining the dredged fill material within the berm will reduce potential
impacts to adjacent seagrass habitat. Elevations at the center and south location of the Site lie within
the -1-foot-NAVD88 contour, and it is assumed that marsh buggies will be used to stack and shape
the berm. The berm is proposed with a 4H:1V seaward slope to allow wildlife access into the Site. A
4H:1V slope will also improve slope stability and reduce wave energy compared to steeper berm
slopes.
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Planting and Natural Recruitment

Based on stakeholder input and cost considerations, the project team determined that planting may
not be needed for the Site. Rather, natural vegetation recruitment will be allowed to proceed. If the
outcome is unsatisfactory (e.g., if the island has lower-than-expected use by desired bird species), an
adaptive management program can be instituted to modify the vegetation. Table 2 shows some of
the listed and migratory birds and their preferred habitats. At further design stages, this list could be
used to modify elevations within the Site to promote the preferred habitat of desired bird species.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
phase, pre-construction and as-built surveys, incremental mobilization and demobilization (i.e., over
and above USACE's mobilization and demobilization costs for dredging the GIWW), materials, and
construction of the berm. Table 3 shows a line-item list of each costing parameter and the total cost
estimated for construction.
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Table 3
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total
Pre-Construction Survey 1 LS $ 3000000 | $ 30,000.00
Bird Island Berm and Internal Fill Excavation’ 95,000 cy $ 1000 | $ 950,000.00
Marsh Buggy Fill Maintenance? 25 days $  2,500.00 $ 60,000.00
Post-Construction Survey (topography/
bathymetry) 1 LS $ 30,000.00 $ 30,000.00
Post-Construction Survey (aerials) 1 LS $ 10,000.00 $ 10,000.00
Navigational Aids? 4 Each $  4,000.00 $ 20,000.00
Subtotal® Sum $ 1,100,000.00
Incremental Mobilization and Demobilization3# 1 LS $ 400,000.00 $ 400,000.00
Construction Total® Sum $ 1,500,000.00
100% Engineering and Design3 1 10% $ 200,00000 | $ 200,000.00
Permitting 1 Each $ 100,000.00 $ 100,000.00
Construction Management3 1 8% $ 100,00000 | $ 100,000.00
Post-Construction Management 12 Month $ 10,000.00 $ 120,000.00
Project Subtotal® Sum | $ 2,000,000.00
-30% Contingency3 30% $ 600,000.00 $ 600,000.00
+50% Contingency?3 1 50% $1,000,000.00 $ 1,000,000.00
Low-End Project Estimated Cost? Total Sum $ 1,400,000.00
High-End Total Project Estimated Cost? Total Sum $ 3,000,000.00
Notes:

Costs were determined based upon publicly available data sets; no field work was conducted for this phase of the project.

1. Cost is based on incremental cost of diverting dredging equipment from GIWW to excavation areas.

2. Rounded to the nearest $10,000.

3. Rounded to the nearest $100,000.

4. Cost is based on mobilizing equipment above what is required for dredging the GIWW (i.e., marsh buggies).

LS: lump sum
sy: square yard

The costs vary from $1.4 million to $3 million, depending on the level of contingency allocated to the
project cost.

This 10% design represents a bird island near the upper range of bird island sizes desired, based on
stakeholder input. Future cost constraints may limit the island size that is ultimately constructed, but
at this level of design, it was decided to consider a site on the upper end of the range identified by
stakeholders.
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The estimates are developed using current and generally accepted engineering cost estimating
methods and are based on assumptions concerning future events. Actual costs may be affected by
known and unknown risks including, but not limited to, changes in general economic business
conditions, Site conditions that were unknown at the time the estimates were performed, future
changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.
Actual costs may vary from these estimates.

Ecosystem Benefits Expected

Creation of the Site is expected to have positive benefits on the regional ecosystem. Green Island, an
80-acre rookery island located in the adjacent Laguna Madre, was used to approximate the
ecological benefits for the Site. From 2011 to 2015, Green Island averaged approximately

1,000 breeding pairs of birds per year across three species that are listed in Table 2

(Audubon 2021b). Adjusting for acreage of rookery island, the Site may be expected to create habitat
for approximately 90 breeding pairs for three species of birds per year.

Due to the location of seagrass habitat adjacent to the Site, dredging of surrounding relict material
during construction could result in surrounding water depths that are conducive to further seagrass
colonization. This could increase the existing seagrass habitat in the regional ecosystem.

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. As previously mentioned, it is possible that in each phase additional
designs will be provided toward this project because of the partnership on this project between DU
and PCCA.
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To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: Feeder Berm North of Fish Pass 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Feeder Berm North of Fish Pass site (Site), located in Texas General Land Office (GLO)
Planning Region 3 of the Texas coast, in the Gulf of Mexico near Mustang Island, Nueces County,
Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). To assist
in this endeavor, the Port of Corpus Christ Authority (PCCA) has committed to provide in-kind
services to advance several additional BU sites in tandem with the aforementioned scope. The project
team is led by DU and PCCA and includes Anchor QEA, LLC; Sarosdy Consulting, Inc.; and the Texas
Department of Transportation. In addition to the 16 sites identified and prioritized, PCCA will provide
additional resources to bring forward more site designs for review if the site prioritization and
selection so warrants. The project team coordinated two online stakeholder meetings to receive
information about potential BU sites. Ultimately the project team did not select this site as part of the
16 sites for 10% design. However, based on stakeholder input, GLO feedback, publicly available data,
and professional judgment, PCCA selected the Site to advance to the 10% design development and
cost estimation.
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Beaches provide economic value to humans as well as habitat for breeding and foraging wildlife
(Marban 2019). The beaches along the Texas coast, especially Mustang Island, serve as a habitat for
threatened and endangered species, including all five species of sea turtles (green sea turtle
[Chelonia mydas], hawksbill sea turtle [Eretmochelys imbricata)], Kemp's ridley sea turtle
[Lepidochelys kempii], leatherback sea turtle [Dermochelys coriacea], and loggerhead sea turtle
[Caretta carettal), the piping plover (Charadrius melodus), and the red knot (Calidris canutus)
(USFWS 2021; NPS 2022). Hurricane Hanna resulted in more damage to the area bay and Gulf
beaches than Hurricane Harvey. This increased erosion of the Gulf beaches continued throughout
2020 as a result of a record-breaking storm season (McKenna 2014). Gulf beach erosion directly
reduces available habitat for threatened and endangered sea turtles and avian species. Fish Pass is a
relict channel on Mustang Island located approximately 13 miles south of the Port Aransas jetties
and approximately 5 miles north of the Packery Channel jetties. Although once a source of
hydrologic exchange between the Gulf of Mexico and Corpus Christi Bay, the pass has shoaled over
time. Conversations with Deidre Williams of the Conrad Blucher Institute identified an area north of
Fish Pass to be an ideal location for a feeder berm (Williams 2021). The proposed berm would
nourish eroding beaches over time as a result of natural processes driven by prevailing southeast
winds and resulting nearshore currents.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in dredged material placement areas (DMPAs), and many of the existing DMPAs
along the Texas coast are nearing capacity. Resource agencies and stakeholders have long advocated
using dredged material beneficially to create and restore wetlands and bird islands, nourish beaches,
and counteract land loss. Historically, BU projects are difficult to manage because they are
multi-year, multi-faceted undertakings in which different organizations manage dredging schedules,
funding, project design, permitting, and construction activities. To help address these issues, the
objectives of this project include the following:

¢ Create and restore degrading coastal habitats.
e Establish sites for disposal of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

e |dentification and selection of BU sites

e 10% designs and cost estimates for at least 16 BU sites

e 30% designs for at least eight BU sites

o 60% designs, cost estimates, and permit application packages for at least five BU sites
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This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to create a feeder berm in a region
with coastal and beach erosion. The design will use material dredged from navigation channels
during routine maintenance or new work from future PCCA projects, thus reducing the volume of
such material placed in existing open-bay or upland DMPAs. This 10% design is based upon publicly
available datasets; no fieldwork was conducted for this phase of the project.

Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.

e Estimate fill volumes for the proposed BU footprints.

e Identify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 5, North American Datum of
1983 (NADS83), in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA Bob Hall Pier Station
8775870 is approximately 8 miles southwest of the proposed feeder berm. This station collects and
records real-time tide information dating back to 1983. The vertical datums from this station that will
be used for the Site are shown in Table 1.
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Table 1
NOAA Bob Hall Pier Station 8775870 Tidal Gauge Displaying NAVD88 Tidal Datums
Elevation
Tidal Datums (feet NAVDS88)
MHHW 1.13
MHW 1.04
MSL 043
MLW -0.28
MLLW -0.50

Notes:

MHHW: mean higher high water
MHW: mean high water

MLLW: mean lower low water
MLW: mean low water

MSL: mean sea level

Meteorological, Ocean, and Wave Data

Wind and Waves

The United States Army Corps of Engineers (USACE) Wave Information Studies (WIS) provides a
national resource of long-term wavefield climatologies for U.S. coastal waters that synthesizes
observations, multi-decade hindcasts, and storm event archives (USACE 2021). The WIS station
closest to the Site is Station 73039, just offshore on the Gulf side of Mustang Island in the Gulf of
Mexico. The project team considers the wind and wave data to be representative of the wind and
wave climatologies experienced at the Site for this stage of design. Figure 2 summarizes wind and
wave data from January 1, 1980, through December 31, 2014. The data indicate that the predominant
wind direction is from the southeast, with significant winds also coming from the north, northeast,
east, and south.

The fetch at the Site stretches across the Gulf of Mexico in the predominant southeast wind
direction. Due to the fetch, the Site is anticipated to be in a high wave-energy environment. A wave
analysis of the direction and frequency of expected significant wave heights will be conducted in
subsequent phases of design.

Wake Erosion
There are no existing navigation channels in the proximity of the Site. The project team does not
anticipate that wake erosion from passing vessels will affect this project.
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Bathymetry

The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas Coast (NOAA 2021) was used to obtain bathymetry data for the Site. The water
depth at the Site varies from -10 to -15 feet NAVD88.

Utilities

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. One pipeline was found: a natural gas offshore gathering pipeline operated
by TR Offshore, LLC, located approximately 2.2 miles east of Fish Pass (Figure 3). It is not anticipated
that this pipeline will affect the design or constructability of the Site. The need for Site-specific utility
locations prior to construction will be determined during subsequent design stages.

Desktop Cultural Resources Survey

A search of cultural resources records in the THC Atlas Database (THC 2021) was completed on
December 29, 2021. This search revealed that no cultural resources surveys have been conducted
and no cultural resources sites have been identified within the Site.

Sensitive Habitat

GLO oyster habitat GIS data (GLO 2021) indicates that there is no oyster habitat located within or
adjacent to the Site. According to Texas Parks and Wildlife Department seagrass data (TPWD 2021),
there are no seagrasses mapped within or adjacent to the Site. However, surveys will likely need to
be conducted during a subsequent phase of design to evaluate the presence and extent of sensitive
habitat.

Erosion

According to the Bureau of Economic Geology at the University of Texas, coastal erosion between
Fish Pass and the Port Aransas jetties varies from 0 to 3.35 feet per year (BEG 2019). This erosion is
believed to be the result of a combination of coastal storms, sea level rise, and wind-wave action
from the Gulf of Mexico.

Beneficial Use Source Material

One potential source of dredged material is the Corpus Christi Entrance Channel, located 13 miles
north of the Site. PCCA has proposed to deepen and extend the Entrance Channel, resulting in the
dredging of 17.1 million cubic yards (cy) of clay and 29.2 million cy of sand from new work and
maintenance over a 10-year period. PCCA is proposing to place this material at a combination of
previously authorized facilities as well as a number of proposed BU sites. These BU sites include
multiple feeder berms north of the proposed Site.
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The Site is also approximately 13 miles from the new work and 11 miles from the Corpus Christi
Ocean Dredged Material Disposal Sites (ODMDSs). These ODMDSs are approved locations for
placement offshore placement of dredged material. If the ODMDSs currently contain suitable
material, they could be used as a secondary source for mining dredged material and transporting it
to the Site via scows for placement.

10% Design
The main design features that are critical for feeder berm success are as follows:

e Site location

e Size and shape

e Containment and erosion protection
e Planting and natural recruitment

These design features are evaluated in this memorandum for the preliminary Site design.

Site Location

The proposed location of the Site is approximately 1.0 mile northeast of Fish Pass. The Site is located
in the nearshore environment of the Gulf of Mexico and is subject to ongoing wind and wave action.
The Site is located approximately 0.25 mile from the mean high water line. The location of the
proposed feeder berm will allow for gradual beach nourishment to a portion of the eroding beaches
on Mustang Island. The location of the Site will also not interfere with feeder berms already proposed
north of the proposed project.

The average water depth surrounding the Site varies from -10 to -15 feet NAVD88. This depth offers
a suitable balance between cost and constructability. Deeper water provides easier access for
construction equipment than does shallow water, but it also requires more dredged material to build
to the target elevation. Bathymetric surveys will need to be conducted during subsequent design
phases to better define Site dimensions and material needs.

Size and Shape

Based on the availability of sediment, a cost analysis, and stakeholder feedback, the project team
proposes that the area of the Site be 75 acres. The Site would be created with dredged material
placed to an elevation of -8 feet NAVD88. The Site would be rectangular in shape and oriented
parallel to the shore, as shown in Figure 4. The linear shape of the Site would allow for maximized
transport of sediment from the Site to the adjacent beach. The shape of the Site does not consider
potential benefits to benthic or pelagic species because it would be designed to erode. The elevation
of dredged material fill could be adjusted at further stages of design depending on the physical
properties of the dredged material or further hydrodynamic modeling.
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Fill material could be obtained from the Entrance Channel or either of the ODMDSs. It is predicted
that the required dried fill volume will be approximately 483,300 cy. This value assumes 1 foot of
foundation compression for every 3 feet of fill and does not consider bulking. Geotechnical data will
likely need to be collected during a subsequent design phase to further evaluate the expected
foundation compression and the expected bulking of dredged material.

Containment and Erosion Protection

Because the purpose of the Site is to erode, nourishing the adjacent beach, the project team does not
propose to construct any permanent containment or erosion protection.

Planting and Natural Recruitment

Because the purpose of this Site does not include the creation of vegetated habitat, the project team
does not propose any planting. Natural recruitment of any submerged aquatic vegetation is not
anticipated due to the dynamic hydrologic conditions at the Site.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
phase, pre-construction and as-built surveys, mobilization, materials, and construction of the
breakwater. These costs represent the estimated incremental costs; i.e., those costs over and above
USACE's least cost and environmentally acceptable dredged material and disposal alternative. Table 2
shows a line-item list of each costing parameter and the total cost estimated for construction.
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Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total

Pre-Construction Survey 1 LS $ 30,000.00 $ 30,000.00
Dredged Material Transport'? (scows) 161 Trips3 $ 17,000.00 $  2,700,000.00

Post-Construction Survey
(topography/ 1 LS $ 30,000.00 $ 30,000.00

bathymetry)

Post-Construction Survey (aerials) 1 LS $ 10,000.00 $ 10,000.00
Barge Mobilization/Demobilization* 2 each $ 58,000.00 $ 120,000.00
Subtotal? Sum $ 3,000,000.00
Incremental Mobilization 1 5% $ 150,000.00 $ 150,000.00
Construction Total Sum $ 3,150,000.00
100% Engineering and Design? 1 10% $ 300,000.00 $ 300,000.00
Permitting 1 Each $ 100,000.00 $ 100,000.00
Construction Management? 1 8% $ 300,000.00 $ 300,000.00
Post-Construction Management 12 Month $ 10,000.00 $ 120,000.00
Project Subtotal? Sum $ 4,000,000.00
-30% Contingency? 1 30% $ 1,2020,000.00 $ 1,200,000.00
+50% Contingency? 1 50% $ 2,000,000.00 $ 2,000,000.00
Low-End Project Estimated Cost? Total Sum $ 2,800,000.00
High-End Project Estimated Cost? Total Sum $ 6,000,000.00

Notes:

Costs were determined based upon publicly available datasets; no fieldwork was conducted for this phase of the project.

1. The estimate assumes dredge material will be transported via 3,000 cy capacity scows and placed mechanically.

2. Rounded to the nearest $100,000.

3. The estimate assumes one trip a day.
4. Rounded to the nearest $10,000.

LS: lump sum

sy: square yard

The costs vary from $2.8 million to $6 million, depending on the level of contingency allocated to the

project cost. This 10% design is a simplified version of the feeder berms proposed by PCCA as part of

the Corpus Christi Ship Channel (CCSC) Channel Improvement Project. The design may change due

to further engineering analysis either through this effort or analysis of the project team.

The estimates are developed using current and generally accepted engineering cost estimating

methods and are based on assumptions concerning future events. Actual costs may be affected by

known and unknown risks including, but not limited to, changes in general economic business

conditions, Site conditions that were unknown at the time the estimates were performed, future
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changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.
Actual costs may vary from these estimates.

Ecosystem Benefits Expected

The creation of the Site is expected to have positive benefits on the local ecosystem. The beach
nourishment combats erosion to the natural beach system along Mustang Island. This beach
provides foraging, nesting, and breeding ground to federally protected species like the piping plover,
red knot, and all five species of sea turtles.

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. As previously mentioned, it is possible that in each phase additional
designs will be provided toward this project because of the partnership on this project between DU
and PCCA.
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Memorandum January 31, 2022

To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited, Inc.
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: Fulton Beach Rd Protection and Marsh 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Fulton Beach Road (Rd) Protection and Marsh site (Site), located in Texas General Land
Office (GLO) Planning Region 3 of the Texas coast in Aransas Bay in Aransas County, Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). The
project team is led by DU and Port of Corpus Christi Authority (PCCA) and includes Anchor QEA, LLC;
Sarosdy Consulting, Inc.; and the Texas Department of Transportation. In addition to the 16 sites
identified and prioritized, PCCA will provide additional resources to bring forward more site designs
for review if the site prioritization and selection so warrants. The project team coordinated two online
stakeholder meetings in each region to receive information about potential BU sites. Based on
stakeholder input, GLO feedback, publicly available data, and professional judgment, the project
team selected the Site as one of the 16 sites for 10% design development and cost estimation.

The Site is approximately 300 feet east of Fulton Beach Rd and 2.5 miles west of the Gulf Intracoastal
Waterway (GIWW) in Aransas Bay in Aransas County, Texas, on submerged land owned by the
Aransas County Navigation District (ACND). Stakeholders have identified this as a location to create
marsh using dredged material while also providing shoreline protection and public recreation.
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Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in dredged material placement areas (DMPAs), and many of the existing DMPAs
along the Texas coast are nearing capacity. Resource agencies and stakeholders have long advocated
using dredged material beneficially to create and restore wetlands and bird islands, nourish beaches,
and counteract land loss. Historically, BU projects are difficult to manage because they are
multi-year, multi-faceted undertakings in which different organizations manage dredging schedules,
funding, project design, permitting, and construction activities. To help address these issues, the
objectives of this project include the following:

¢ Create and restore degrading coastal habitats.
e Establish sites for placement of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

e |dentification and selection of BU sites

e 10% designs and cost estimates for at least 16 BU sites

e 30% designs for at least eight BU sites

e 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to create marsh habitat in a region
with available sources of dredged material. The design will use material dredged from navigation
channels during routine maintenance, such as the GIWW, thus reducing the volume of such material
that will need to be placed in existing open-bay or upland DMPAs. This 10% design is based upon
publicly available datasets; no field work was conducted for this phase of the project.

Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

e Identify key sensitive habitats and construction considerations in the vicinity of the Site.

e Estimate fill volumes for the proposed BU footprints.
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¢ |dentify data gaps to be addressed in subsequent design stages.
e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 4, North American Datum of
1983 (NADS83), in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA Rockport, TX

Station 8774770 is 2.75 miles southwest of the proposed marsh restoration. This station collects and
records real-time tide information dating back to 1948. The vertical datums from this station that will

be used for the Site are shown in Table 1.

Table 1
NOAA Rockport, TX Station 8774770 Tidal Gauge Displaying NAVD88 Tidal Datums
Elevation
Tidal Datums (feet NAVDS88)
MHHW 1.30
MHW 1.29
MSL 1.12
MLW 0.94
MLLW 093

Notes:

MHHW: mean higher high water
MHW: mean high water

MLLW: mean lower low water
MLW: mean low water

MSL: mean sea level

Meteorological, Ocean, and Wave Data

Wind and Waves

The United States Army Corps of Engineers (USACE) Wave Information Studies (WIS) provides a
national resource of long-term wavefield climatologies for U.S. coastal waters that synthesizes
observations, multi-decade hindcasts, and storm event archives (USACE 2021). The WIS station
closest to the Site is Station 73042, just offshore on the Gulf side of Matagorda Island in the Gulf of
Mexico. Because the station is located offshore, the wave data are not applicable to this project
design. However, the project team considers the wind data to be representative of the winds
experienced at the Site. Figure 2 summarizes wind data from January 1, 1980, through
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December 31, 2014. The data indicate that the predominant wind direction is from the southeast,
with significant winds also coming from the north, northeast, east, and south.

There is a 5-mile fetch between the Site and San Jose Island, the closest land mass in the
predominant southeast wind direction. Due to the fetch and surrounding water depths, the Site is
anticipated to be in a high wave-energy environment. A wave analysis of the direction and frequency
of expected significant wave heights will be conducted in subsequent phases of design.

Wake Erosion

The GIWW is approximately 2.75 miles southeast of the Site, and the Key Allegro community canals
are approximately 1 mile south of the Site. The GIWW is far enough that significant wake erosion is
not expected. Potential wake erosion from recreational vessels is expected to be a design
consideration. An analysis of the erosive effects of vessel traffic propwash analysis will be conducted
during subsequent phases of design to better understand the extent of vessel-induced wake erosion
on the Site. Given the large fetch distance to Matagorda Island, wind-generated waves are likely to
be the dominant source of erosive forces to the project Site.

Bathymetry

The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas Coast (NOAA 2021) and bathymetry data from Belaire Environmental, Inc.
(Belaire 2016) were used to obtain bathymetry data for the Site. The seabed elevation of the Site
north of Fulton Harbor ranges from 1 foot NAVD88 on the west side to -6 feet NAVD88 on the east
side with an average seabed elevation of -3.5 feet NAVD88. The seabed elevation of the Site south of
Fulton Harbor ranges from -2.5 feet NAVD88 on the west side to -6 feet NAVD88 on the east side
with an average seabed elevation of -3.7 feet NAVD88.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. No utilities were found within the footprint of the Site, although there is a
Lamar Oil & Gas, Inc., natural gas full well stream pipeline 0.7 mile east of the Site. It is not expected
that this pipeline will have design or construction implications. The need for Site-specific utility
locations prior to construction will be determined during subsequent design stages. No other
infrastructure has been identified in the vicinity of the project Site.

Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database was
completed for the Site between November 29 and December 30, 2021. This search revealed that no
archaeological surveys have been conducted and no archaeological sites have been identified within
the preliminary proposed placement site boundary (THC 2021).
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Sensitive Habitat

Based on GLO oyster habitat GIS data (GLO 2021), oyster habitat has been identified approximately
0.1 mile east of the Site footprint north of Fulton Harbor. According to Texas Parks and Wildlife
Department seagrass data (TPWD 2021), there are no seagrasses mapped within or adjacent to the
Site location. Surveys will likely need to be conducted during a subsequent phase of design to
evaluate the presence and extents of sensitive habitat to confirm or update the understanding of
sensitive habitat in the vicinity of the Site.

Beneficial Use Source Material

A potential source of dredged material is the GIWW maintenance material, located 2.5 miles east of
the Site. The Coastal Consistency Determinations from USACE indicate maintenance dredging on the
GIWW near the Site (USACE 1999). Continued dredging has recently been confirmed by USACE
(Jones 2021). The identified DMPAs used by USACE near the Site and their associated historical
average annual quantity of dredged material, distance from the Site, and channel segments are
shown in Table 2. The average grain size and grain type percentages are shown in Table 3. This
informs the quantity and characteristics of dredged material that may be available during a dredging

cycle.
Table 2
USACE DMPA Areas Adjacent to the Site
Distance Average Annual
DMPA Channel Segment from Site Dredging Quantity
No. (Station) (miles) (cy)
135 860+000-868+500 2.8 206,158
136 868+500-876+000 2.5 178,704
137 876+000-883+000 2.7 146,321
138 883+000-891+000 34 125,624

Notes:
Source: USACE 1999.
cy: cubic yard
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Table 3
Typical Sediment Characteristics Across Aransas Bay — Western Job

Sediment Characteristics

Dso (mm) < 0.028

15.7% sand

56.8% silt

27.5% clay

Notes:

Channel Segment: (860+000-900+000)
Source: USACE 1999

Dso: median grain size

mm: millimeter

Further information will need to be collected during a subsequent phase of design to evaluate the
range of sediment characteristics for source materials.

Marsh Vegetation Elevation Ranges

Typical habitat ranges for relevant marsh vegetation were determined based on site vegetation
surveys conducted by DU at the Lower Neches Wildlife Management Area Old River Unit, Texas Point
National Wildlife Refuge (NWR), McFaddin NWR Willow Lake Terraces, Anahuac NWR Roberts
Mueller Tract, Schicke Point, Guadalupe River Old Delta, and Goose Island State Park Cells sites
located in GLO Planning Regions 1 and 2 of the Texas coast. This is shown in Table 4.

Table 4
Typical Elevations for Target Marsh Vegetation
Elevation Elevation
Species (feet MSL) (feet NAVDS88)
Spartina patens 0.25to 1 137 to 2.12
Spartina alterniflora 0to 0.75 1.12 to 1.87

10% Design

The main design features that are critical for marsh island success are as follows:

e Site location

e Marsh size and shape

e Containment and erosion protection

e Planting and natural recruitment of vegetation
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These design features are evaluated in this memorandum for the preliminary Site design.

Site Location

The proposed location of the Site is approximately 300 feet east of Fulton and 2.5 miles west of the
Gulf Intercoastal Waterway (GIWW) in Aransas Bay. Two islands are proposed, one north and one
south of Fulton Harbor. The nearshore (west) edge of the islands will be 300 feet offshore to allow
for water circulation around the island. This spacing provides enough distance from the shore to the
levee to maintain adequate circulation for the marsh on the leeward side without requiring a
prohibitively long pier length extending to the Site for public pedestrian access to the proposed
wide-crested levees.

The average seabed elevation within the footprint of the Site is approximately -3.5 feet NAVD88
(-4.44 feet mean lower low water). Water depths of greater than 5 feet exist on the bayward (east)
side of the Site, providing favorable conditions for construction access. Bathymetric surveys will need
to be conducted during subsequent design phases to better define Site dimensions and material
needs.

There are private piers with ACND leases that run adjacent to the Site. Further information will need
to be obtained followed by coordination with ACND to determine how to avoid possible
encroachment of private leases.

Size and Shape

Based on availability of sediment, a cost analysis, and stakeholder feedback, the project team
proposes that the area of the Site be approximately 25 acres, with the north island containing about
13 acres of marsh and the south island containing about 12 acres of marsh. Due to expected
mounding of the placed material, the Site will be created with dredged material placed to an
elevation of +2.5 feet NAVD88, which will be at the upper end of the suitable habitat range for
Spartina patens and Spartina alterniflora. The Site will consist of two islands contained by sand levees
armored with articulated concrete block mattresses (ACBM) (Figure 1). On the west side of the
islands, there will be circulation cuts in the levees allowing for tidal circulation into the constructed
marshes. These openings will allow ingress and egress of organisms to the Site. This shape of fill was
selected to promote natural recruitment of vegetation at varied elevations. The elevation of dredged
material fill could be adjusted at further stages of design depending on the physical properties of the
dredged material or if other target species and their specific requirements are identified. It is
expected that environmental controls such as turbidity curtains may be needed during construction
to contain fines placed at the Site.

Fill material will likely be obtained from the GIWW. It is predicted that the required fill volume will be
approximately 470,000 cubic yards (cy), including capacity generated during excavation of sand to
create the perimeter levee. The proposed levee for the Site is planned to be built with sand
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excavated from the Site. The required fill volume for the levees is estimated to be approximately
170,000 cy.

These quantities of fill and excavated sand assume 1 foot of foundation compression for every 3 feet
of fill and do not consider bulking. Geotechnical data will likely need to be collected during a
subsequent design phase to further evaluate the expected foundation compression and the expected
bulking of dredged material, as well as to determine the suitability of site material to be used as fill
for the levees. It is anticipated that the Site will be filled over several dredging events. A plan for
filling the Site over several dredging events will be evaluated during subsequent design phases once
the total quantity of dredged material is determined.

Containment and Erosion Protection

Based on the fetch in the predominant southeast wind direction and potential risk of wake erosion,
the project team proposes containment and armoring for the Site consisting of two levees armored
with ACBM surrounding both the north and south islands, which will mitigate erosion to the marsh
and contain the dredged material. The levees will be composed of sand excavated from within the Site
footprint. The levees will contain 5-horizontal-to-1-vertical (5H:1V) side slopes with a 12-foot-wide
crest to allow recreational pedestrian traffic after construction. The constructed height of the crest will
be +4.5 feet NAVD88. The exact width will be dependent on the existing grade, but assuming -3.5 feet
NAVD88, the levee base width will be approximately 90 feet. The ACBM will be draped over the levee
extending from the waterside toe of the levee to 2 feet below the fill elevation on the interior of the
levee. Figure 3 depicts a typical cross section of the levee. The size of the ACBM and final
cross-sectional dimensions of the levee will need to be determined and refined, respectively, through
modeling and analysis during a subsequent phase of design. Sediment samples from the sediment
located within the footprint will need to be collected to confirm the feasibility of using that sediment
for levee construction.

The levee will be constructed before the dredged material is pumped to the Site. As shown in
Figure 3, the fill material will be directly contained by the levee. Confining the dredged slurry within
the levee will reduce potential impacts to adjacent oyster habitat. Water depths on the east side of
the Site (greater than 5 feet) are expected to provide favorable conditions for construction access.

Three timber piers for pedestrian access to the levees are proposed for the Site; two piers will be
constructed for the north island and one pier for the south island, as is shown in Figure 1. These piers
will be designed with an elevation profile that will allow for small vessel access between the island
and the mainland. Designs for these piers will need to be developed during subsequent designs.

Planting and Natural Recruitment

Based on stakeholder input and cost considerations, the project team determined that hydroseeding
the edges of the marsh will be the most effective method for vegetating the marsh. Natural
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recruitment will then be allowed to proceed from the edge of the marsh inward. If the outcome is
unsatisfactory (e.g., if the marsh has a lower-than-expected density of vegetation or if undesirable
species of vegetation are present), an adaptive management program can be instituted to modify the
vegetation. Table 4 shows some of the targeted vegetation and their preferred habitat elevations.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
phase, pre-construction and as-built surveys, mobilization, materials, construction of the levee, and
construction of the timber piers. These costs represent the estimated incremental costs; i.e., those
costs over and above USACE's least cost and environmentally acceptable dredged material and
disposal alternative. Table 5 shows a line-item list of each costing parameter and the total cost

estimated for construction.
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Table 5
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total
Pre-Construction Survey 1 LS $ 30,000.00 | $ 30,000.00
Incremental Dredging Cost (3-mile pipeline)’ 470,000 cy $ 15.00 | $  7,100,000.00
Excavator Fill Maintenance 7,000 If $ 100.00 | $ 700,000.00
Articulated Concrete Block Mattress' 510,000 sf $ 515 $  2,600,000.00
Timber Pier Materials and Construction 1,000 If $ 600.00 | $ 600,000.00
Hydroseeding? 140,000 sf $ 020 | $ 30,000.00
E:f;’yf::tityr)“dio” Survey (topography/ 1 LS $ 3000000 | $ 30,000.00
Post-Construction Survey (aerials) 1 LS $ 10,000.00 | $ 10,000.00
Navigational Aids? 14 Each $ 4,000.00 | $ 60,000.00
Subtotal’ Sum | $ 11,200,000.00
Incremental Mobilization 1 5% $ 560,000.00 | $ 560,000.00
Construction Total Sum $ 11,800,000.00
100% Engineering and Design' 1 10% $ 1,200,000.00 | $ 1,200,000.00
Permitting 1 Each $ 100,000.00 | $ 100,000.00
Construction Management! 1 8% $ 900,000.00 | $ 900,000.00
Post-Construction Management 24 Month $ 10,000.00 | $ 240,000.00
Project Subtotal’ Sum | $ 14,200,000.00
-30% Contingency’ 1 30% $ 4,300,000.00 [ $  4,300,000.00
+50% Contingency' 1 50% $ 7,100,000.00 | $ 7,100,000.00
Low-End Project Estimated Cost' Total Sum | $ 9,900,000.00
High-End Total Project Estimated Cost' Total Sum | $ 21,300,000.00

Notes:

Costs were determined based upon publicly available datasets; no field work was conducted for this phase of the project.

1. Rounded to the nearest $100,000.
2. Rounded to the nearest $10,000.
If: linear foot

LS: lump sum

sf: square foot

The costs vary from $9.9 million to $21.3 million, depending on the level of contingency allocated to

the project cost. At this stage of design, a conservative level of armoring is proposed, and cost

savings may be realized during subsequent phases of design by reducing the size of the armoring

and containment levees based on the analysis and modeling of expected wind and wave conditions.
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The estimates are developed using current and generally accepted engineering cost estimating
methods and are based on assumptions concerning future events. Actual costs may be affected by
known and unknown risks including, but not limited to, changes in general economic business
conditions, Site conditions that were unknown at the time the estimates were performed, future
changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.
Actual costs may vary from these estimates.

Ecosystem Benefits Expected

Creation of the Site is expected to have positive benefits on the regional ecosystem. The marsh
restoration is expected to add 25 acres of low and high marsh habitat, bird roosting areas, and
non-tidal ponds to the regional ecosystem. The armored island created at the Site will also provide
resiliency to the adjacent shoreline. Stone used to build the breakwater could also be colonized by
oysters, which have been identified within 500 feet of the Site (GLO 2021).

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. As previously mentioned, it is possible that in each phase additional
designs will be provided toward this project because of the partnership on this project between DU
and PCCA.
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Re: Key Allegro Island 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Key Allegro Island site (Site), located in Texas General Land Office (GLO) Planning Region 3
of the Texas coast in Aransas Bay in Aransas County, Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). The
project team is led by DU and Port of Corpus Christi Authority (PCCA) and includes Anchor QEA, LLC;
Sarosdy Consulting, Inc.; and the Texas Department of Transportation. In addition to the 16 sites
identified and prioritized, PCCA will provide additional resources to bring forward more site designs
for review if the site prioritization and selection so warrants. The project team coordinated two online
stakeholder meetings in each region to receive information about potential BU sites. Based on
stakeholder input, GLO feedback, publicly available data, and professional judgment, the project
team selected the Site as one of the 16 sites for 10% design development and cost estimation.

The Site is approximately 0.1 mile east of Key Allegro and 1 mile west of the Gulf Intracoastal
Waterway (GIWW) in Aransas Bay in Aransas County, Texas. Stakeholders have identified a need for a
placement location of the sediment located in the Key Allegro canal community. This material has
historically been used for nourishment of Rockport Beach; however, Hurricane Harvey caused debris
from the community to be deposited into the sediments of the canals, making it unsuitable material
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for beach placement. The Site was selected as an advantageous location for restoration due to the
source of and need for placing debris-laden sediments (following removal of debris) from within the
Key Allegro community canals. This Site is also relatively close to the GIWW, which could serve as
another source of dredged material. Finally, the site is surrounded by naturally shallow mounds,
which provide existing foundations that will require less sediment for construction.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in dredged material placement areas (DMPAs), and many of the existing DMPAs
along the Texas coast are nearing capacity. Resource agencies and stakeholders have long advocated
using dredged material beneficially to create and restore wetlands and bird islands, nourish beaches,
and counteract land loss. Historically, BU projects are difficult to manage because they are
multi-year, multi-faceted undertakings in which different organizations manage dredging schedules,
funding, project design, permitting, and construction activities. To help address these issues, the
objectives of this project include the following:

¢ Create and restore degrading coastal habitats.
e Establish sites for placement of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

e |dentification and selection of BU sites

e 10% designs and cost estimates for at least 16 BU sites

e 30% designs for at least eight BU sites

o 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to create marsh habitat in a region
with available sources of dredged material. The Site may use material dredged from the Key Allegro
community canals, thus reducing the need for disposal of such material, e.g., in regional landfills.
Also, the Site may use material dredged from navigation channels during routine maintenance, thus
reducing the volume of such material that will need to be placed in existing open-bay DMPAs. This
10% design is based upon publicly available datasets; no field work was conducted for this phase of
the project.
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Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.

e Estimate fill volumes for the proposed BU footprints.

¢ Identify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 4, North American Datum of
1983 (NADS83), in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA Rockport, TX Station
8774770 is 1.8 miles southwest of the proposed project. This station collects and records real-time
tide information dating back to 1948. The vertical datums from this station that will be used for the
Site are shown in Table 1.

Table 1
NOAA Rockport, TX Station 8774770 Tidal Gauge Displaying NAVD88 Tidal Datums
Elevation
(feet
Tidal Datums NAVDS88)
MHHW 1.30
MHW 1.29
MSL 1.12
MLW 0.94
MLLW 0.93

Notes:

MHHW: mean higher high water
MHW: mean high water

MLLW: mean lower low water
MLW: mean low water

MSL: mean sea level
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Meteorological, Ocean, and Wave Data

Wind and Waves

The United States Army Corps of Engineers (USACE) Wave Information Studies (WIS) provides a
national resource of long-term wavefield climatologies for U.S. coastal waters that synthesizes
observations, multi-decade hindcasts, and storm event archives (USACE 2021). The WIS station
closest to the Site is Station 73042, just offshore on the Gulf side of Matagorda Island in the Gulf of
Mexico. Because the station is located offshore, the wave data are not applicable to this project
design. However, the project team considers the wind data to be representative of the winds
experienced at the Site. Figure 2 summarizes wind data from January 1, 1980 through

December 31, 2014. The data indicate that the predominant wind direction is from the southeast,
with significant winds also coming from the north, northeast, east, and south.

There is a 4-mile fetch between the Site and Matagorda Island, the closest land mass in the
predominant southeast wind direction. The proposed breakwater is expected to limit erosion due to
wind waves. Due to the fetch and surrounding water depths, the Site is anticipated to be in a high
wave-energy environment. A wave analysis of the direction and frequency of expected significant
wave heights will be conducted in subsequent phases of design.

Wake Erosion

The GIWW is approximately 1 mile west of the Site, and the Key Allegro community canals are
approximately 0.1 mile west of the Site. The GIWW is far enough that significant wake erosion is not
expected. Potential wake erosion from recreational vessels from Key Allegro is expected to be a
design consideration. An analysis of the erosive effects of vessel traffic will be conducted during
subsequent stages of design to better understand the extend of vessel induced erosion on the Site.
An analysis of the erosive effects of vessel traffic will be conducted during subsequent stages of
design to better understand the extent of vessel-induced erosion on the Site.

Bathymetry

The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas Coast (NOAA 2021) was used to obtain bathymetry data for the Site. The Site
has a seabed elevation that averages -4.5 feet NAVD88.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. No utilities or pipelines were found within the footprint of the Site, although
there is a Lamar Oil & Gas, Inc. natural gas full well stream pipeline 0.25 mile east of the Site. It is not
expected that this pipeline will have design or construction implications. The need for Site-specific
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utility locations prior to construction will be determined during subsequent design stages. No other
infrastructure has been identified in the vicinity of the project Site.

Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database was
completed for the Site between November 29 and December 30, 2021. This search revealed that one
archaeological survey has been conducted in part of the proposed placement site area. No
archaeological sites have been identified within the preliminary proposed placement site boundary
(THC 2021).

Sensitive Habitat

GLO oyster habitat GIS data (GLO 2021) indicate that there is no oyster habitat identified within or
adjacent to the Site. According to Texas Parks and Wildlife Department (TPWD) seagrass data
(TPWD 2021), there are seagrasses mapped 300 feet west of the Site. Because the sensitive habitat
data are not recent, surveys will likely need to be conducted during a subsequent phase of design to
evaluate the presence and extents of sensitive habitat to confirm or update the understanding of
sensitive habitat in the vicinity of the Site.

Beneficial Use Source Material

Potential sources of dredged material include the GIWW and Key Allegro community canals, located
near the Site. The Coastal Consistency Determinations from USACE indicate maintenance dredging on
the GIWW near the Site (USACE 1999). Continued dredging has recently been confirmed by USACE
(Jones 2021). The identified DMPAs used by USACE near the Site and their associated historical
average annual quantity of dredged material, distance from the Site, and channel segments are shown
in Table 2. The average grain size and grain type percentages are shown in Table 3. This informs the
guantity and characteristics of dredged material that may be available during a dredging cycle.
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Table 2
USACE DMPA Areas Adjacent to the Site
Distance Average Annual
DMPA Channel Segment from Site Dredging Quantity

No. (Station) (miles) (cy)

138 883+000-891+000 1.6 125,624

139 891+000-895+000 1.9 77,088

140 895+000-902+000 2.5 88,051

141 890+000-906+000 2.8 165,185
Notes:

Source: USACE 1999
cy: cubic yard

Table 3
Typical Sediment Characteristics Across Aransas Bay — Western Job

Sediment Characteristics

Dso (mm) < 0.028

15.7% sand

56.8% silt

27.5% clay

Notes:

Channel Segment: (860+000-900+000)
Source: USACE 1999

Dso: median grain size

mm: millimeter

In 2019, Belaire Environmental, Inc., surveyed the Key Allegro canal system. The survey showed that
there were approximately 50,000 cubic yards (cy) that needed to be dredged from the canals
(Rudellat 2021).

Additional information will need to be collected during a subsequent phase of design to further
evaluate the sediment characteristics. Due to the proximity of the Site to these sediment sources, this
Site should allow for lower construction costs compared to more remote potential marsh restoration
sites.

Marsh Vegetation Elevation Ranges

Typical habitat ranges for relevant marsh vegetation were determined based on site vegetation
surveys conducted by DU at the Lower Neches Wildlife Management Area Old River Unit, Texas Point
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National Wildlife Refuge (NWR), McFaddin NWR Willow Lake Terraces, Anahuac NWR Roberts
Mueller Tract, Schicke Point, Guadalupe River Old Delta, and Goose Island State Park Cells sites
located in GLO Planning Regions 1 and 2 of the Texas coast. This is shown in Table 4.

Table 4
Typical Elevations for Target Marsh Vegetation
Elevation Elevation
Species (feet MSL) (feet NAVD88)
Spartina patens 0.25to 1 137 to 2.12
Spartina alterniflora 0to 0.75 1.12 to 1.87

10% Design

The main design features that are critical for marsh island success are as follows:

e Site location

e Marsh size and shape

e Containment and erosion protection

e Planting and natural recruitment of vegetation

These design features are evaluated in this memorandum for the preliminary Site design.

Site Location

The proposed location of the Site is approximately 0.1 mile east of Key Allegro and 1 mile west of the
GIWW (Figure 1).

The average bed elevation within the footprint of the Site is -4.5 feet NAVD88 (-5.4 feet mean lower
low water). Water depths of greater than 5 feet surround the Site, providing favorable conditions for
construction access. Bathymetric surveys will need to be conducted during subsequent design
phases to better define Site dimensions and material quantity needs.

Size and Shape

Based on availability of sediment, a cost analysis, and stakeholder feedback, the project team
proposes that the area of the Site be 17 acres. Due to expected mounding of the placed material, the
Site will be created with dredged material placed to an elevation of +2.5 feet NAVD88, which will be
at the upper end of the suitable habitat range for Spartina patens and Spartina alterniflora. The Site
will be two circular fill areas armored with a single curved breakwater (Figure 1). In the north and
south fill areas, there will be an opening to the Site that will allow for a natural angle of repose of the
dredged material from +2.5 feet NAVD88 to the average bay bottom elevation of -4.5 feet NAVD88.
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The open ends will allow ingress and egress of organisms to the Site. This shape of fill was selected
to promote natural recruitment of vegetation at varied elevations. The elevation of dredged material
fill could be adjusted at further stages of design depending on the physical properties of the
dredged material or if other target species and their specific requirements are identified.

The seagrass data from TPWD show that there may be sensitive seagrass habitat 300 feet west of the
Site; however, the data are not recent. The location of seagrasses will need to be determined through
field surveys during subsequent stages of design. The footprint may change depending on the results
of field surveys. It is expected that environmental controls such as turbidity curtains and temporary
containment of material will be needed during construction to contain fines placed at the Site.

Fill material could be obtained from the GIWW or the Key Allegro canal system, as described in
Table 2 It is predicted that the required fill volume will be approximately 240,000 cy, with
approximately 65,000 cy being settled volume. This value assumes 1 foot of foundation compression
for every 3 feet of fill and does not consider bulking. Geotechnical data will likely need to be
collected during a subsequent design phase to further evaluate the expected foundation
compression and the expected bulking of dredged material.

The Site can accept more volume than the estimated 50,000 cy that needs to be removed from the
Key Allegro canal system and more than any of the individual DMPA annual estimated quantities
shown in Table 2. It is anticipated that the Site will be filled over several dredging events, including
potentially maintenance dredging events in the Key Allegro canal system. A plan for filling the Site
over several dredging events will be evaluated during subsequent design phases once the total
quantity of dredged material is determined.

If dredged material from the Key Allegro canal system is placed at the Site, debris will need to be
removed from the sediment or, alternatively, it is possible that the dredged material could be placed
and then capped by clean dredged material. These alternatives will need to be evaluated during
subsequent design phases if material from the Key Allegro canal system is expected to be placed
within the Site. Costs developed for this stage of design do not include special measures that may be
needed to manage debris from the Key Allegro canal system.

Containment and Erosion Protection

Based on the fetch in the predominant southeast wind direction and potential risk of wake erosion,
the project team proposes containment and armoring for the Site consisting of a breakwater that will
mitigate erosion to the marsh and contain the dredged material. The breakwater will be composed of
armor stone constructed on an existing -5-foot-NAVD88 grade. The breakwater will contain a
5-horizontal-to-1-vertical (5H:1V) seaward side slope and a 3H:1V landward side slope connected by a
10-foot-wide crest. The construction height of the crest will be +4.3 feet NAVD88. The exact width will
be dependent on the existing grade, but assuming 5 feet NAVD88, the breakwater base width will be
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84 feet. Figure 3 depicts a typical cross section of the breakwater. The size of the armor stone and final
cross-sectional dimensions of the breakwater will need to be determined and refined, respectively,
through modeling and analysis during a subsequent phase of design.

The breakwater will be constructed before the dredged material is pumped to the Site. As shown in
Figure 3, the fill material will be directly contained by the breakwater. Confining the dredged slurry
within the breakwater will reduce potential impacts to adjacent seagrass habitat. Water depths
surrounding the Site (greater than 5 feet) are expected to provide favorable conditions for
construction. The breakwater is proposed to surround most of the Site with an approximately
500-foot-wide opening to the west and an approximately 300-foot-wide opening to the east to allow
aquatic organism and wildlife access into the Site, as shown in Figure 1. With Key Allegro
approximately 0.1 mile to the west of the Site, a smaller opening on the east side of the Site, and the
predominantly southeast wind direction, it is expected that the openings will have adequate
protection from wind and wave impacts.

Planting and Natural Recruitment

Based on stakeholder input and cost considerations, the project team determined that hydroseeding
the edges of the marsh will be the most effective method for vegetating the marsh. Natural
recruitment will then be allowed to proceed from the edge of the marsh inward. If the outcome is
unsatisfactory (e.g., if the marsh has a lower-than-expected density of vegetation or if undesirable
species of vegetation are present), an adaptive management program can be instituted to modify the
vegetation. Table 4 shows some of the targeted vegetation and their preferred habitat elevations.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
phase, pre-construction and as-built surveys, mobilization, materials, hydroseeding, and construction
of the breakwater. These costs represent the estimated incremental costs; i.e., those costs over and
above USACE's least cost and environmentally acceptable dredged material and disposal alternative.
Table 5 shows a line-item list of each costing parameter and the total cost estimated for construction.
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Table 5
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total
Pre-Construction Survey 1 LS $ 30,000.00 $ 30,000.00
Geotextile Fabric! 33,000 sy $ 15.00 $ 500,000.00
Stone (bedding and armoring) 92,000 cy $ 200.00 $ 18,400,000.00
Incremental Dredging Cost (1-mile pipeline)? 240,288 cy $ 5.00 $ 1,200,000.00
Hydroseeding' 90,000 sf $ 0.20 $ 20,000.00
E‘a’f;;:’:tsr;r)“dio” Survey (topography/ 1 s |3 30,000.00 $ 30,000.00
Post-Construction Survey (aerials) 1 LS $ 10,000.00 $ 10,000.00
Navigational Aids 10 Each $ 4,000.00 $ 40,000.00
Subtotal? Sum $ 20,200,000.00
Incremental Mobilization? 1 5% $  1,000,000.00 $ 1,000,000.00
Construction Total? Sum $ 21,200,000.00
100% Engineering and Design? 1 10% $  2,100,000.00 $  2,100,000.00
Permitting 1 Each $ 100,000.00 $ 100,000.00
Construction Management? 1 8% $  1,700,000.00 $  1,700,000.00
Post-Construction Management 12 Month | $ 10,000.00 $ 120,000.00
Project Subtotal?® Sum $ 25,200,000.00
-30% Contingency? 1 30% $  7,600,000.00 $ 7,600,000.00
+50% Contingency? 1 50% $ 12,600,000.00 $ 12,600,000.00
Low-End Total Project Estimated Cost? Total Sum $ 17,600,000.00
High-End Total Project Estimated Cost? Total Sum $ 37.800,000.00

Notes:

Costs were determined based upon publicly available datasets; no field work was conducted for this phase of the project.

1. Rounded to the nearest $10,000.
2. Rounded to the nearest $100,000.
LS: lump sum

sf: square foot

sy: square yard

The costs vary from $17.6 million to $37.8 million, depending on the level of contingency allocated

to the project cost. Cost savings may be realized by further analysis and modeling of wind and wave

conditions during subsequent design phases and refining the level of armoring. This cost estimate

may increase if material from the Key Allegro canals is used because this estimate does not include

costs for removing debris.
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This 10% design includes more capacity for dredged material than what was identified by the

Key Allegro community. This decision was made to lengthen the life of the restoration project by
having capacity for multiple dredging events from either or both of the GIWW or Key Allegro. Future
cost constraints may limit the island size that is ultimately constructed, but at this level of design, it
was decided to consider a larger Site constructed over several phases.

The estimates are developed using current and generally accepted engineering cost estimating
methods and are based on assumptions concerning future events. Actual costs may be affected by
known and unknown risks including, but not limited to, changes in general economic business
conditions, Site conditions that were unknown at the time the estimates were performed, future
changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.
Actual costs may vary from these estimates.

Ecosystem Benefits Expected

Creation of the Site is expected to have positive benefits on the regional ecosystem. The marsh
restoration is expected to add 17 acres of marsh habitat to the regional ecosystem. The armored
island created at the Site will also provide resiliency to the Key Allegro coastal community. Stone
used to build the breakwater could also be colonized by oysters which have been identified within
1 mile of the Site (GLO 2021).

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. As previously mentioned, it is possible that in each phase additional
designs will be provided toward this project because of the partnership on this project between DU
and PCCA.
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To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited, Inc.
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: Little Bird Island North 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Little Bird Island North site (Site), located in Texas General Land Office (GLO) Planning
Region 2 of the Texas coast in San Antonio Bay in Calhoun County, Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU).
Additionally, GLO approved potential inclusion of sites in San Antonio Bay, which is split by Region 2
and Region 3. The project team is led by DU and Port of Corpus Christi Authority (PCCA) and
includes Anchor QEA, LLC; Sarosdy Consulting, Inc,; and the Texas Department of Transportation. In
addition to the 16 sites identified and prioritized, PCCA will provide additional resources to bring
forward more site designs for review if the site prioritization and selection so warrants. The project
team coordinated two online stakeholder meetings to receive information about potential BU sites.
Based on stakeholder input, GLO feedback, publicly available data, and professional judgment, the
project team selected the Site as one of the 16 sites for 10% design development and cost

estimation.

Conservationists have identified San Antonio Bay as an important location for creating and restoring
bird habitat (CBBEP 2020; Hardegree 2014). Little Bird Island is a small island located on state-owned
submerged land approximately 0.25 mile south of the Gulf Intercoastal Waterway (GIWW) in
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San Antonio Bay in Calhoun County, Texas. However, the existing Little Bird Island is surrounded by
oyster habitat and has limited natural protection from wave energy, making it an unfavorable
location for restoration; therefore, the project team identified a different area for a new bird island
nearby, but to the north of the GIWW (Little Bird Island North). This area was selected because of its
proximity to a sediment source in the GIWW and to potential bird foraging areas, as well as its
distance from upland-based predators and lack of immediately adjacent oyster habitat.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in dredged material placement areas (DMPAs), and many of the existing DMPAs
along the Texas coast are nearing capacity. Resource agencies and stakeholders have long advocated
using dredged material beneficially to create and restore wetlands and bird islands, nourish beaches,
and counteract land loss. Historically, BU projects are difficult to manage because they are
multi-year, multi-faceted undertakings in which different organizations manage dredging schedules,
funding, project design, permitting, and construction activities. To help address these issues, the
objectives of this project include the following:

¢ Create and restore degrading coastal habitats.
e Establish sites for disposal of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

e |dentification and selection of BU sites

e 10% designs and cost estimates for at least 16 BU sites

e 30% designs for at least eight BU sites

e 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to create a rookery island in a region
with degrading coastal bird habitat. The design will use material dredged from navigation channels
during routine maintenance, thus reducing the volume of such material placed in existing open-bay
or upland DMPAs. This 10% design is based upon publicly available datasets; no field work was
conducted for this phase of the project.
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Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.

e Estimate fill volumes for the proposed BU footprints.

¢ Identify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 4, North American Datum of
1983 (NADS83), in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA Aransas Wildlife Refuge
Station 8774230 is 8 miles southwest of the proposed island. This station collects and records
real-time tide information dating back to 2012. The vertical datums from this station that will be used
for the Site are shown in Table 1.

Table 1
NOAA Aransas Wildlife Refuge Station 8774230 Tidal Gauge Displaying NAVD88 Tidal Datums
Elevation
Tidal Datums (feet NAVD88)
MHHW 1.28
MHW 1.28
MSL 1.12
MLW 0.95
MLLW 0.95

Notes:

MHHW: mean higher high water
MHW: mean high water

MLLW: mean lower low water
MLW: mean low water

MSL: mean sea level
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Meteorological, Ocean, and Wave Data

Wind and Waves

The United States Army Corps of Engineers (USACE) Wave Information Studies (WIS) provides a
national resource of long-term wavefield climatologies for U.S. coastal waters that synthesizes
observations, multi-decade hindcasts, and storm event archives (USACE 2021). The WIS station
closest to the Site is Station 73046, just offshore on the Gulf side of Matagorda Island in the Gulf of
Mexico. Because the station is located offshore, the wave data were not used. However, the project
team considers the wind data to be representative of the winds experienced at the Site. Figure 2
summarizes wind data from January 1, 1980, through December 31, 2014. The data indicate that the
predominant wind direction is from the southeast, with significant winds also coming from the north,
northeast, east, and south.

There is a 5-mile fetch between Little Bird Island North and Matagorda Island, the closest land mass,
in the predominant southeast wind direction. Due to the fetch, the Site is anticipated to be in a high
wave-energy environment. A wave analysis of the direction and frequency of expected significant
wave heights will be conducted in subsequent phases of design.

Wake Erosion

The GIWW is approximately 0.25 mile south of the Site. Potential wake erosion from vessels
transiting the GIWW is expected to be a design consideration. However, the project team determined
that wake erosion was not the driving erosive wave condition for this design because wakes are not
expected to produce the same level of erosion risk as wind-generated waves. The proposed
armoring will be designed to resist wind- and vessel-generated erosive forces, taking into account
the Site's proximity to nearby shallow oyster reef habitat.

Bathymetry

The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas Coast (NOAA 2021) was used to obtain bathymetry data for the Site. The Site
has a relatively uniform depth that averages -3.5 feet NAVD88.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. One pipeline was found: a Houston Oil and Minerals Corporation natural gas
pipeline located 1,200 feet southwest of the Site (Figure 1). It is not anticipated that this pipeline will
affect the design or constructability of the Site. The need for Site-specific utility locations prior to
construction will be determined during subsequent design stages. No other infrastructure has been
identified in the vicinity of the project Site.
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Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database was
completed for the Site between November 29 and December 30, 2021. This search revealed that no
archaeological surveys have been conducted and no archaeological sites have been identified within
the preliminary proposed placement site boundary (THC 2021).

Sensitive Habitat

GLO oyster habitat GIS data (GLO 2021) indicates that oyster habitat is located approximately 100 to
500 feet southwest, west, northwest, north, and northeast of the Site. According to Texas Parks and
Wildlife Department seagrass data (TPWD 2021), there are no seagrasses mapped within or adjacent
to the Site location. Because the sensitive habitat data are not recent, surveys will likely need to be
conducted during a subsequent phase of design to evaluate the presence and extents of sensitive
habitat to confirm or update the understanding of sensitive habitat in the vicinity of the Site.

Bird Species

The U.S. Fish and Wildlife Service (USFWS) Information for Planning and Consultation (IPaC) tool was
used to identify listed species and migratory birds within a 172-square-mile region around

San Antonio Bay (USFWS 2021). Table 2 includes some of the protected and migratory bird species
that are present near the Site and their preferred habitat as explained in Audubon'’s field guide
(Audubon 2021a). At this time, no target species, or list of species, has been identified for the Site.

Table 2
USFWS IPaC Species Information
Species Status Preferred Habitat'
Whooping Crane o
. Endangered Prairie pools, marshes, and coastal marshes
(Grus americana)
Piping Plover .
; Threatened Sand beach dunes and expansive sand or mudflats
(Charadrius melodus)
Red Knot )
o Threatened Mudflats, tidal zones, and sandy beaches
(Calidris canutus)
American Oystercatcher Miarat Strictly coastal; dunes, islands in salt marsh, dredge spoil islands,
igrator
(Haematopus palliatus) 9 Y sandy beaches, and tidal mudflats
Black Skimmer Miarator Sandy islands, shell beaches, open beaches, lagoons, estuaries,
(Rynchops niger) g y inlets, and sheltered bays
Brown Pelican . Bare, rocky, mangrove or tree-covered islands;
. . Migratory
(Pelecanus occidentalis) salt bays, beaches, and oceans
Gull-Billed Tern . . .
. o Migratory Beaches, islands, salt marshes, fields, and coastal bays
(Gelochelidon nilotica)
Marbled Godwit Migratory Northern Great Plains, native prairie with marshes or ponds,
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Species Status Preferred Habitat'
(Limosa fedoa) pools, shores, marshes, and tidal flats
Reddish Egret Miarator Red mangrove swamps, arid coastal islands covered with thorny
(Egretta rufescens) 9 y brush, coastal tidal flats, salt marshes, and lagoons
Ring-Billed Gull Miarat On ground near water with sparse plant growth,
igrator
(Larus delawarensis) 9 y lakes, bays, coasts, piers, dumps, and plowed fields
Royal Tern . . . .
. Migratory Low-lying sandy islands, coasts, lagoons, salt bays, and estuaries
(Thalasseus maximus)
Wilson's Plover . Dry part of beach, near conspicuous object, coastal regions, open
. . . Migratory . . .
(Charadrius wilsonia) beaches, tidal flats, estuaries, and sandy islands

Notes:
1. Habitat information is from the Audubon field guide (Audubon 2021a) and includes preferred nesting and general habitat.

USFWS IPaC information (USFWS 2021) is provided for a 172-square-mile region around San Antonio Bay highlighting endangered,
threatened, and migratory birds and their preferred habitat.

Erosion

Data from 1982 to 2013 (Paine et al. 2016) indicate that the San Antonio Bay shoreline near the Site
has been an erosional environment with some areas experiencing greater than 1 meter of erosion
per year.

Beneficial Use Source Material

One potential source of dredged material is the GIWW, located adjacent to the Site. Based on
Coastal Consistency Determinations from USACE, USACE has historically performed maintenance
dredging on the GIWW near the Site (USACE 1999). Continued dredging has recently been confirmed
by USACE (Jones 2021). The identified DMPAs used by USACE adjacent to the Site and their
associated historical average annual quantity of dredged material, distance from the Site, and
channel segments are shown in Table 3. The average grain size and grain type percentages are
shown in Table 4. This informs the quantity and characteristics of dredged material that may be
available during a dredging cycle. For example, the Site will be designed such that the clay, which
constitutes a relatively high percentage of nearby sediment, will be sheltered from erosive forces.
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Table 3
USACE DMPA Areas Adjacent to the Site
Distance Average Annual
GIWW Channel from Site Dredging Quantity
DMPA No. Station (miles) (cy)

121A 715+000 to 730+000 1.5 117,587

122 730+000 to 740+000 0.1 178,917

123 740+000 to 750+000 2 171,561

124 750+000 to 760+000 35 153,899

125 760+000 to 770+000 5 173,696

Notes:
Source: USACE 1999.
cy: cubic yard

Table 4
Typical Sediment Characteristics Across GIWW in San Antonio Bay

Sediment Characteristics

Dso (mm) < 0.016

14.3% sand

35.7% silt

50.0% clay

Notes:

Source: USACE 1999
Dso: median grain size
mm: millimeter

The Site is also approximately 1 mile from the intersection with the Channel to Victoria, and dredged
material from that channel could also be used. Further information will need to be collected to
determine average annual quantities for dredged material from this source, should the GIWW not be
suitable. Due to the proximity of the Site to these sediment sources, this Site should allow for lower
construction costs compared to more remote potential bird island sites.

10% Design

The main design features that are critical for rookery island success are as follows:

e Site location
¢ Island size and shape
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e Containment and erosion protection
e Planting and natural recruitment of vegetation

These design features are evaluated in this memorandum for the preliminary Site design.

Site Location

The proposed location of the Site is approximately 0.7 mile northeast of the existing Little Bird Island
and is located between oyster habitat and USACE DMPA #122 to avoid encroaching on those areas.
Because the Site is in the vicinity of oysters to the north, west, and east, it is likely that oysters will
colonize the planned rock breakwater, thereby providing additional ecological benefits. In addition,
the shallow depths and the surrounding oyster reefs will shelter the Site from erosive forces.

Locating the Site 0.25 mile northwest of the GIWW (see Figure 1) is advantageous because the
prevailing southeast winds will transport sediment eroded from the island away from the GIWW. In
addition, the proposed Site is approximately 1.75 miles from the nearest shoreline. This distance is
well above the 0.5-mile distance identified for minimizing predator access to rookery islands
(Stanzel 2018).

The average water depth surrounding the Site is -3.5 feet NAVD88 (-4.45 feet mean lower low water
[MLLWI]). This depth offers a suitable balance between cost and constructability. Deeper water
provides easier access for construction equipment than does shallow water, but it also requires more
dredged material and armor stone to build to the target elevation. Bathymetric surveys will need to
be conducted during subsequent design phases to better define Site dimensions and material needs.

Size and Shape

Based on availability of sediment, a cost analysis, and stakeholder feedback, the project team
proposes that the area of the Site be 8 acres. The Site will be created with dredged material placed to
an elevation of +4.0 feet NAVD88. The Site will be rectangular in shape with armoring on three of the
four sides (northeast, northwest, and southeast), as shown in Figure 1. The open end of the Site will
allow for a natural angle of repose of the dredged material from +4.0 feet NAVD88 to the average
bay bottom depth of -3.5 feet NAVD88. This open end will also allow ingress and egress of
organisms to the Site. This shape of fill was selected to promote natural recruitment of vegetation at
varied elevations and provide habitat for a range of bird species. The elevation of dredged material
fill could be adjusted at further stages of design depending on the physical properties of the
dredged material or if target bird species and their specific requirements are identified. It is expected
that temporary containment of material on the open end will be needed during construction to allow
for material dewatering.

Fill material could be obtained from the GIWW or the nearby channel to Victoria, as described in
Table 3. It is predicted that the required dried fill volume will be approximately 130,000 cubic yards
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(cy). This value assumes 1 foot of foundation compression for every 3 feet of fill and does not
consider bulking. Geotechnical data will likely need to be collected during a subsequent design
phase to further evaluate the expected foundation compression and the expected bulking of
dredged material.

Containment and Erosion Protection

Based on the fetch in the predominant southeast wind direction and potential risk of wake erosion,
the project team proposes containment and armoring for the Site consisting of a breakwater that will
mitigate erosion to the rookery island and contain the dredged material. The breakwater will be
composed of armor stone constructed on an existing -3.5-foot-NAVD88 grade. The breakwater will
contain a 5-horizontal-to-1-vertical (5H:1V) seaward side slope and a 3H:1V landward side slope
connected by a 10-foot-wide crest. The construction height of the crest will be +4.0 feet NAVD88. The
exact width will be dependent on the existing grade, but assuming -3.5 feet NAVD88, the breakwater
base width will be 70 feet. Figure 3 depicts a typical cross section of the breakwater. The size of the
armor stone and final cross-sectional dimensions of the breakwater will need to be determined and
refined, respectively, through modeling and analysis during a subsequent phase of design.

The breakwater will be constructed before the dredged material is pumped to the Site. As shown in
Figure 3, the fill material will be directly contained by the breakwater. Confining the dredged slurry
within the breakwater will reduce potential impacts to adjacent oyster habitat. Water depths
surrounding the Site (-3.5 feet NAVD88) will likely require light load transport of armor stone during
construction of the breakwater. Marsh excavators will likely be used to stack and shape the
breakwater. The breakwater is proposed to surround most of the Site with an approximately
600-foot-wide opening to the southwest to allow aquatic organism and wildlife access into the Site.
With naturally shallow bathymetry surrounding the southwest and west sides of the Site and the
predominantly southeast wind direction, it is expected that the opening will have adequate
protection from wind and wave impacts.

Planting and Natural Recruitment of Vegetation

Based on stakeholder input and cost considerations, the project team determined that planting may
not be needed for the Site. Rather, natural vegetation recruitment will be allowed to proceed. If the
outcome is unsatisfactory, (e.g., if the island has lower-than-expected use by desired bird species), an
adaptive management program can be instituted to modify the vegetation. Table 2 shows some of
the listed and migratory birds and their preferred habitats. At further design stages, this list could be
used to modify elevations within the Site to promote the preferred habitat of desired bird species.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
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phase, pre-construction and as-built surveys, mobilization, materials, and construction of the
breakwater. These costs represent the estimated incremental costs; i.e., those costs over and above
USACE's least cost and environmentally acceptable dredged material and disposal alternative. Table 5
shows a line-item list of each costing parameter and the total cost estimated for construction.
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Table 5
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total

Pre-Construction Survey 1 LS $ 30,000.00 $ 30,000.00
Geotextile Fabric! 15,000 sy $ 15.00 $ 230,000.00
Stone (bedding and armoring)? 35,000 cy $ 200.00 $  7,000,000.00
Incremental Dredging Cost (1-mile pipeline) 130,000 cy $ 5.00 $ 650,000.00

Post-Construction Survey
(topography/bathymetry) 1 LS $ 30,000.00 $ 30,000.00
Post-Construction Survey (aerials) 1 LS $ 10,000.00 $ 10,000.00
Navigational Aids 10 Each $ 4,000.00 $ 40,000.00
Subtotal® Sum $ 8,000,000.00
Incremental Mobilization 1 5% $  400,000.00 $ 400,000.00
Construction Total® Sum $ 8,400,000.00
Engineering and Design? 1 10% $  800,000.00 $ 800,000.00
Permitting 1 Each $ 100,000.00 $ 100,000.00
Construction Management? 1 8% $  700,000.00 $ 700,000.00
Post-Construction Management 12 Month $ 10,000.00 $ 120,000.00
Project Subtotal® Sum $ 10,100,000.00
-30% Contingency? 1 30% $ 3,000,000.00 $  3,000,000.00
+50% Contingency? 1 50% $ 5,100,000.00 $  5,100,000.00
Low-End Project Estimated Cost3 Total Sum $ 7,100,000.00
High-End Project Estimated Cost? Total Sum $ 15,200,000.00

Notes:

Costs were determined based upon publicly available datasets; no field work was conducted for this phase of the project.

1. Rounded to the nearest $10,000.

2. Future analysis will determine if a lesser quantity of stone can be used because the surrounding oyster reefs offer natural

protection.
3. Rounded to the nearest $100,000.
LS: lump sum
sy: square yard

The costs vary from $7.1 million to $15.2 million, depending on the level of contingency allocated to

the project cost. Cost savings may be realized by collecting data and evaluating the level of natural

protection from erosive forces provided by the surrounding oyster reefs and then reducing the

armor stone requirement accordingly.
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This 10% design includes the largest bird island desired, based on stakeholder input. Future cost
constraints may limit the island size that is ultimately constructed, but at this level of design, it was
decided to consider the largest possible site.

The estimates are developed using current and generally accepted engineering cost estimating
methods and are based on assumptions concerning future events. Actual costs may be affected by
known and unknown risks including, but not limited to, changes in general economic business
conditions, Site conditions that were unknown at the time the estimates were performed, future
changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.
Actual costs may vary from these estimates.

Ecosystem Benefits Expected

Creation of the Site is expected to have positive benefits on the regional ecosystem. Chester Island, a
69-acre rookery island located in the adjacent Matagorda Bay, was used to approximate the
ecological benefits for the Site. From 2003 to 2011, Chester Island averaged approximately

12,000 breeding pairs of birds per year across 17 species (5 of which are listed in Table 2;

Audubon 2021b"). Adjusting for acreage of rookery island, the Site may be expected to create
habitat for approximately 1,400 breeding pairs of birds per year.

Due to the location of oyster habitat adjacent to the Site, it is expected that the rock breakwater will
be colonized by oysters. This will increase the existing oyster habitat in the regional ecosystem.

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. As previously mentioned, it is possible that in each phase additional
designs will be provided toward this project because of the partnership on this project between DU
and PCCA.
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To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited, Inc.
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: Nueces Delta 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Nueces Delta site (Site), located in Texas General Land Office (GLO) Planning Region 3 of
the Texas coast in Nueces Bay in San Patricio County, Texas (Figures 1 and 2).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). The
project team is led by DU and Port of Corpus Christi Authority (PCCA) and includes Anchor QEA, LLC;
Sarosdy Consulting, Inc.; and the Texas Department of Transportation. In addition to the 16 sites
identified and prioritized, PCCA will provide additional resources to bring forward more site designs
for review if the site prioritization and selection so warrants. The project team coordinated two online
stakeholder meetings in each region to receive information about potential BU sites. Based on
stakeholder input, GLO feedback, publicly available data, and professional judgment, the project
team selected the Site as one of the 16 sites for 10% design development and cost estimation.

The Nueces Delta encompasses more than 10,000 acres of wetlands on the west side of Nueces Bay.
Stakeholders have identified the Site as an area with rapidly degrading marsh habitat

(Dunton et al. 2019). To provide greater access to dredged material, stakeholders suggested
inserting a permanent pipeline directly from the PCCA Viola Turning Basin to the delta

(i.e., underneath the Joe Fulton corridor, which is composed of a county road and train tracks, and
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the Nueces River). This will result in a 0.1- to 0.5-mile permanent pipeline that, when combined with
a traditional, temporary pipeline across the marsh, will allow for dredged material to be pumped
from the Corpus Christi Ship Channel (CCSC) to the delta. This design addresses one such use of
material from the proposed installation of the pipeline that takes advantage of the Nueces Delta
Shoreline Protection and Restoration project that has been designed for the Coastal Bend Bays &
Estuaries Program (CBBEP). The Shoreline Protection and Restoration project consists of 3,901 linear
feet of breakwater along the east side of the delta. The project team is proposing that dredged
material accessed via the installation of the pipeline be used to create an area of marsh (the Site)
behind that currently designed breakwater to restore marsh lost in the region.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in dredged material placement areas (DMPAs), and many of the existing DMPAs
along the Texas coast are nearing capacity. Resource agencies and stakeholders have long advocated
using dredged material beneficially to create and restore wetlands and bird islands, nourish beaches,
and counteract land loss. Historically, BU projects are difficult to manage because they are
multi-year, multi-faceted undertakings in which different organizations manage dredging schedules,
funding, project design, permitting, and construction activities. To help address these issues, the
objectives of this project include the following:

¢ Create and restore degrading coastal habitats.

e Establish sites for placement of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

¢ Identification and selection of BU sites

o 10% designs and cost estimates for at least 16 BU sites

e 30% designs for at least eight BU sites

e 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to create marsh habitat in a region
with degrading marsh habitat. The design will include installation of a permanent pipeline to
beneficially use material dredged from the Viola Turning Basin and CCSC and filling the degraded
marsh with dredged material, thus reducing the volume of such material that will need to be placed
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in existing open-bay or upland DMPAs. This 10% design is based upon publicly available datasets; no
field work was conducted for this phase of the project.

Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.

e Estimate fill volumes for the proposed BU footprints.

e Identify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 5, North American Datum of
1983 (NADS83), in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA Nueces Bay, TX Station
8775244 (Nueces Bay station), which is 3.5 miles to the southeast of the Site, does not provide
NAVD88 vertical datums, so the NOAA USS Lexington, Corpus Christi Bay, TX Station 8775296, which
is 9 miles southeast of the Site, was used to convert the Nueces Bay station mean lower low water
(MLLW) tidal datum to NAVD@88. These stations collect and record real time tide information dating
back to 2004 and 2010, respectively. The converted vertical datums from the Nueces Bay station that
will be used for the Site are shown in Table 1.
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Table 1
NOAA Nueces Bay, TX Station 8775244 Tidal Gauge Displaying NAVD88 Tidal Datums
Elevation
Tidal Datums (feet NAVDS88)
MHHW 1.09
MHW 1.09
MSL 0.78
MLW 045
MLLW 042

Notes:

MHHW: mean higher high water
MHW: mean high water

MLW: mean low water

MSL: mean sea level

Meteorological, Ocean, and Wave Data

Wind and Waves

The United States Army Corps of Engineers (USACE) Wave Information Studies (WIS) provides a
national resource of long-term wavefield climatologies for U.S. coastal waters that synthesizes
observations, multi-decade hindcasts, and storm event archives (USACE 2021). The WIS station
closest to the Site is Station 73039, just offshore on the Gulf side of Mustang Island in the Gulf of
Mexico. Because the station is located offshore, the wave data are not applicable to this project
design. However, the project team considers the wind data to be representative of the winds
experienced at the Site. Figure 3 summarizes wind data from January 1, 1980, through

December 31, 2014. The data indicate that the predominant wind direction is from the southeast,
with significant winds also coming from the north, northeast, east, and south.

There is significant fetch between the Site and the closest land mass in the predominant southeast
wind direction. However, the designed breakwater is expected to limit erosion due to wind waves. A
wave analysis of the direction and frequency of expected significant wave heights will be conducted
in subsequent phases of design.

Wake Erosion

The Site is not directly adjacent to any ship channels that will result in significant ship wake. Due to
this, wake erosion is not being considered a driving design factor.

Bathymetry
The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas Coast (NOAA 2021) was used to obtain bathymetry data for the Site, as well as a
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hydrographic survey conducted by Naismith Marine Services, Inc. (Naismith), conducted in

October 2020 (Naismith 2020). The survey conducted by Naismith shows that eastern edge of the Site
footprint is at approximately -1.5 to -2.5 feet NAVD88; however, the survey does not cover the
entirety of the Site footprint. The NOAA digital elevation model shows that the Site has a seabed
elevation that averages 0.87 foot NAVD88 and 0.35 foot NAVD88 at the north and south portions of
the Site, respectively; however, this dataset shows a uniform maximum depth of

approximately -0.33 foot NAVD88 for most of the submerged portion of the Site, which appears to be
inaccurate. Hydrographic surveys will need to be conducted during subsequent design phases to
verify the accuracy of these sources.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. There are many pipelines intercepting the proposed route of the permanent
dredged material pipeline, including multiple Flint Hills Resources, LC, crude oil and natural gas
pipelines; two Enterprise Products Operating, LLC, natural gas pipelines; and one Nustar Logistics, L.P.,
refined liquid product pipeline. The methods for constructing the permanent pipeline near these
utilities will be evaluated during subsequent design phases. The need for Site-specific utility locations
prior to construction will be determined during subsequent design stages.

The permanent dredged material pipeline is also proposed to be constructed underneath the
Joe Fulton corridor (composed of County Road 55B, railroad tracks, and the Nueces River) is
immediately adjacent to the Site. The Joe Fulton corridor components and their foundations will
need to be considered in subsequent phases of design.

Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database was
completed for the Site between November 29 and December 30, 2021. This search revealed that one
archaeological survey has been conducted in part of the proposed disposal site area. No
archaeological sites have been identified within the preliminary proposed disposal site boundary
(THC 2021).

Sensitive Habitat

Based on GLO oyster habitat GIS data (GLO 2021), a small patch of oyster habitat has been identified
approximately 0.1 mile from the center of the south Site. According to Texas Parks and Wildlife
Department seagrass data (TPWD 2021), there are no seagrasses mapped within or adjacent to the
Site location. Because the sensitive habitat data are not recent, surveys will likely need to be
conducted during a subsequent phase of design to evaluate the presence and extents of sensitive
habitat to confirm or update the understanding of sensitive habitat in the vicinity of the Site.
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Erosion

Google Earth imagery from 2011 to 2020 indicates that the Site is deteriorating from erosional forces.
This is consistent with Dunton et al. (2019) and CBBEP (2020), who note that the Nueces Delta marsh
is at high risk due to erosional forces such as wave energy, subsidence, and relative sea level rise.

Beneficial Use Source Material

The source of dredged material for this Site is the CCSC Inner Harbor maintenance material. The
PCCA has estimated shoaling rates for the Inner Harbor, as shown in Table 2.

Table 2
PCCA Estimated Shoaling Rate for the CCSC Inner Harbor
Inner Harbor West Region Inner Harbor Central Region Inner Harbor East Region
Estimated Shoaling Estimated Shoaling Estimated Shoaling

(cy/yr) (cy/yr) (cy/yr)
35,000 38,000 50,000

Notes:

cy: cubic yard

yr: year

Further information will need to be collected during a subsequent phase of design to evaluate the
sediment characteristics inside of the CCSC Inner Harbor. Due to the location of the Site in relation to
these sediment sources, there will be a need for a directional drilled pipeline under a County Road
and under the Nueces River to access the dredged material. Additionally, CCSC will be expanded
during the Channel Improvement project, and it is possible that this new work material could be
beneficially used in the Nueces Delta.

Marsh Vegetation Elevation Ranges

Typical habitat ranges for relevant marsh vegetation were determined based on site vegetation
surveys conducted by DU at the Lower Neches Wildlife Management Area Old River Unit, Texas Point
National Wildlife Refuge (NWR), McFaddin NWR Willow Lake Terraces, Anahuac NWR Roberts
Mueller Tract, Schicke Point, Guadalupe River Old Delta, and Goose Island State Park Cells sites
located in GLO Planning Regions 1 and 2 of the Texas coast. This is shown in Table 3.
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Table 3
Typical Elevations for Target Marsh Vegetation
Elevation Elevation
Species (feet MSL) (feet NAVDS88)
Spartina patens 0.25to 1 2.04to0 1.78
Spartina alterniflora 0to 0.75 0.78 to 1.53

10% Design

The main design features that are critical for marsh island success are as follows:

e Site location

e Marsh size and shape

e Containment and erosion protection

e Planting and natural recruitment of vegetation

These design features are evaluated in this memorandum for the preliminary Site design.

Site Location

The proposed location of the Site is approximately 3 miles north of the CCSC Viola Turning Basin. The
Site is located between the existing Nueces Delta and the breakwater designed as a part of the
Nueces Delta Shoreline Protection and Restoration project for CBBEP (Figures 1 and 2).

The Site has an elevation that averages 0.87 foot NAVD88 and 0.35 foot NAVD88 at the north and
south portions of the Site, respectively. Shallow water depths surrounding the Site are assumed to
require light draft vessels to be used during construction. Bathymetric surveys will need to be

conducted during subsequent design phases to better define Site dimensions and material needs.

Size and Shape

Based on acreage of state-owned submerged land behind the currently designed breakwaters, the
project team proposes that the area of the Site be 7 acres. Due to expected mounding of the placed
material, the Site will be created with dredged material placed to an elevation of +2.5 feet NAVDS8,
which will be at the upper end of the suitable habitat range for Spartina patens and Spartina
alterniflora. The elevation of dredged material fill could be adjusted at further stages of design
depending on the physical properties of the dredged material or if other target species and their
specific requirements are identified. The Site will consist of fill extending from the edge of the
existing upland of the delta toward the currently designed breakwater. It is expected that
environmental controls such as turbidity curtains will be needed during construction to contain fines
placed at the Site.
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Fill material will be accessed via the installation of a directionally drilled pipeline from the CCSC Viola
Turning Basin to the Nueces Delta. This pipeline will extend underneath the Joe Fulton corridor,
which is composed of a county road and train tracks, and the Nueces River. Further analysis and
design of this pipeline will need to be conducted during subsequent design phases. Estimated
quantities of available material are shown in Table 2. It is predicted that the required consolidated fill
volume will be approximately 26,000 cubic yards (cy), with approximately 9,000 cy being settled
volume. This value assumes 1 foot of foundation compression for every 3 feet of fill and does not
consider bulking. Geotechnical data will likely need to be collected during a subsequent design
phase to further evaluate the expected foundation compression and the expected bulking of
dredged material.

Containment and Erosion Protection

The currently designed breakwater will serve as protection from wind wave and wake erosion at the
Site. It is expected that temporary containment will be necessary to allow the material to consolidate.

Planting and Natural Recruitment of Vegetation

Based on stakeholder input and cost considerations, the project team determined that hydroseeding
the edge of the marsh will be the most effective method for vegetating the marsh. Natural vegetation
recruitment will then be allowed to proceed from the edge of the marsh inward. If the outcome is
unsatisfactory (e.g., if the marsh has a lower-than-expected density of vegetation or if undesirable
species of vegetation are present), an adaptive management program can be instituted to modify the
vegetation. Table 3 shows some of the targeted vegetation and their preferred habitat elevations.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
phase, pre-construction and as-built surveys, mobilization, and materials. These costs represent the
estimated incremental costs; i.e., those costs over and above USACE's least cost and environmentally
acceptable dredged material and disposal alternative. Table 4 shows a line-item list of each costing
parameter and the total cost estimated for construction.
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Table 4
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total

Pre-Construction Survey 1 LS $ 30,000.00 | $ 30,000.00
Incremental Dredging Cost (3-mile pipeline) 26,000 cy $ 15.00 | $ 390,000.00

Post-Construction Survey (topography/
bathymetry) 1 LS $ 30,000.00 $ 30,000.00
Post-Construction Survey (aerials) 1 LS $ 10,000.00 | $ 10,000.00
Pipeline Construction’ 1,000 If $ 4,000.00 | $  4,000,000.00
Subtotal® Sum | $ 4,500,000.00
Incremental Mobilization and Demobilization? 1 LS $ 200,000.00 | $ 200,000.00
Construction Total? Sum | $ 4,700,000.00
100% Engineering and Design? 1 10% $ 500,000.00 | $ 500,000.00
Permitting 1 Each $ 100,000.00 $ 100,000.00
Construction Management? 1 8% $ 400,000.00 | $ 400,000.00
Post-Construction Management 12 Month $ 10,000.00 | $ 120,000.00
Project Subtotal? Sum | $ 5,800,000.00
-30% Contingency? 1 30% $ 1,700,000.00 $ 1,700,000.00
+50% Contingency? 1 50% $ 2,900,000.00 $ 2,900,000.00
Low-End Total Project Estimated Cost? Total Sum | $ 4,100,000.00
High-End Total Project Estimated Cost? Total Sum | $ 8,700,000.00

Notes:

Costs were determined based upon publicly available datasets; no field work was conducted for this phase of the project.

1. Preliminary cost based on DU Bid: Siphon Control Structures at Oilcut Ditch and Salt Bayou at the Gulf Intracoastal Waterway for
Jefferson County. Each siphon consisted of four 36-inch HDPE siphons directionally drilled under the GIWW. This is only a
preliminary cost, and the ultimate design and associated cost for the pipeline required to be drilled for this project will be refined

during subsequent design phases.
2. Rounded to the nearest $100,000.
LS: lump sum
If: linear foot

The costs vary from $4.1 million to $8.7 million, depending on the level of contingency allocated to

the project cost.

This 10% design includes costing for the permanent pipeline that will need to be drilled from the

CCSC Viola Turning Basin to the Nueces Delta to provide access to dredged material. This pipeline

will be a permanent fixture and could contribute to continuous restoration projects throughout the

Nueces Delta to counteract the rapid degradation of the over 10,000 acres of marsh within the delta.
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The estimates are developed using current and generally accepted engineering cost estimating
methods and are based on assumptions concerning future events. Actual costs may be affected by
known and unknown risks including, but not limited to, changes in general economic business
conditions, Site conditions that were unknown at the time the estimates were performed, future
changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.
Actual costs may vary from these estimates.

Ecosystem Benefits Expected

Creation of the Site is expected to have positive benefits on the regional ecosystem. The marsh
restoration is expected to add 7 acres of marsh habitat to the regional ecosystem; however, the
installed pipeline will provide access to material for many more future restoration projects in the
region.

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. As previously mentioned, it is possible that in each phase additional
designs will be provided toward this project because of the partnership on this project between DU
and PCCA.
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From: Todd Merendino, Ducks Unlimited, Inc.
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: PA9-S Marsh Restoration 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed PA9-S site (Site), located in Texas General Land Office (GLO) Planning Region 3 of the
Texas coast in Corpus Christi Bay in Nueces County, Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). The
project team is led by DU and Port of Corpus Christi Authority (PCCA) and includes Anchor QEA, LLC;
Sarosdy Consulting, Inc.; and the Texas Department of Transportation. In addition to the 16 sites
identified and prioritized, PCCA will provide additional resources to bring forward more site designs
for review if the site prioritization and selection so warrants. The project team coordinated two online
stakeholder meetings in each region to receive information about potential BU sites. Based on
stakeholder input, GLO feedback, publicly available data, and professional judgment, the project
team selected the Site as one of the 16 sites for 10% design development and cost estimation.

Several sites within Corpus Christi Bay have been identified as important locations for creating and
restoring marsh and bird habitat (CBBEP 2020). PA9-S is an island located on state-owned
submerged land approximately 0.1 mile east of the Gulf Intracoastal Waterway (GIWW) and 0.2 mile
south of the Corpus Christi Ship Channel (CCSC) in Corpus Christi Bay in Nueces County, Texas. The
existing PA9-S island is adjacent to patchy seagrass habitat and has limited natural protection from
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wave energy. The proposed BU Site is immediately south of, and appended to, the existing PA9-S
island. This area was selected due to its proximity to potential maintenance dredged material from
the CCSC as well as potential dredged material from the CCSC Channel Improvement Project.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in dredged material placement areas (DMPAs), and many of the existing DMPAs
along the Texas coast are nearing capacity. Resource agencies and stakeholders have long advocated
using dredged material beneficially to create and restore wetlands and bird islands, nourish beaches,
and counteract land loss. Historically, BU projects are difficult to manage because they are
multi-year, multi-faceted undertakings in which different organizations manage dredging schedules,
funding, project design, permitting, and construction activities. To help address these issues, the
objectives of this project include the following:

¢ Create and restore degrading coastal habitats.

e Establish sites for placement of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

¢ Identification and selection of BU sites

o 10% designs and cost estimates for at least 16 BU sites

e 30% designs for at least eight BU sites

e 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to create marsh. The design will use
material dredged from navigation channels during routine maintenance and potentially from the
CCSC Channel Improvement Project, thus reducing the volume of such material that will need to be
placed in existing open-bay or upland DMPAs. This 10% design is based upon publicly available
datasets; no field work was conducted for this phase of the project.

Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
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- Approaches to minimize long-term maintenance costs
e Delineate conceptual footprints for proposed BU placement.
¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.
e Estimate fill volumes for the proposed BU footprints.
¢ Identify data gaps to be addressed in subsequent design stages.
e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 5, North American Datum of
1983 (NADS83), in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA Ingleside, MODA Station
8775283 (Ingleside station), which is 3 miles to the west of the Site, does not provide NAVD88
vertical datums, so the NOAA Port Aransas, TX Station 8775237, which is 5 miles east of the Site, was
used to convert the Ingleside station mean lower low water (MLLW) tidal datum to NAVD88. These
stations collect and record real-time tide information dating back to 2002 and 1989, respectively. The
converted vertical datums from the Ingleside station that will be used for the Site are shown in
Table 1.

Table 1
NOAA Ingleside, MODA Station 8775283 Tidal Datums
Elevation
(feet
Tidal Datums NAVDS88)
MHHW 0.55
MHW 0.54
MSL 0.24
MLW -0.15
MLLW -0.15

Notes:

Datums converted to NAVD88 using the Port Aransas, Texas, Station 8775237.
MHHW: mean higher high water

MHW: mean high water

MLW: mean low water

MSL: mean sea level
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Meteorological, Ocean, and Wave Data

Wind and Waves

The United States Army Corps of Engineers (USACE) Wave Information Studies (WIS) provides a
national resource of long-term wavefield climatologies for U.S. coastal waters that synthesizes
observations, multi-decade hindcasts, and storm event archives (USACE 2021). The WIS station
closest to the Site is Station 73039, just offshore on the Gulf side of Port Aransas in the Gulf of
Mexico. Because the station is located offshore, the wave data are not applicable to this project
design. However, the project team considers the wind data to be representative of the winds
experienced at the Site. Figure 2 summarizes wind data from January 1, 1980, through

December 31, 2014. The data indicate that the predominant wind direction is from the southeast,
with significant winds also coming from the north, northeast, east, and south.

There is a 4-mile fetch between PA9-S and Mustang Island, the closest land mass in the predominant
southeast wind direction. Due to the fetch and surrounding water depths, the Site is anticipated to
be in a high wave-energy environment. A wave analysis of the direction and frequency of expected
significant wave heights will be conducted in subsequent phases of design.

Wake Erosion

The GIWW is approximately 0.6 mile west of the Site, and the CCSC is approximately 0.4 mile north of
the Site. However, ships do not often use this portion of the GIWW; rather, to avoid the "hole,” they
transit to the west of M10 Island (Jones 2021; Hamilton et al. 2018). Potential wake erosion from
vessels transiting the GIWW and CCSC are expected to be design considerations. The proposed
armoring will be designed to resist wind- and vessel-generated erosive forces.

Bathymetry

The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas Coast (NOAA 2021) was used to obtain bathymetry data for the Site. The Site
footprint begins on the shoreline of the existing upland area and extends out to the -5-foot-NAVD88
contour. The average seabed elevation of the Site footprint is -1.77 feet NAVD88.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. There are many pipelines near the Site: an Agua Tranquillo Midstream LLC
natural gas pipeline runs north/south directly under the middle of the Site, and many Cinco Natural
Resources Corporation natural gas full well stream pipelines ranging between 0.4 and 1 mile from
the Site, with most of them being approximately 0.5 mile to the southeast. Impacts of these pipelines
on the constructability of the Site will need to be evaluated during subsequent design phases, and
offsets that modify the Site footprint and reduce potential storage capacity may be needed. The
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need for Site-specific utility locations prior to construction will be determined during subsequent
design stages. No other infrastructure has been identified in the vicinity of the project Site.

Desktop Cultural Resources Survey

A search of cultural resources records in the THC Atlas Database (THC 2021) was completed on
December 16, 2021. It appears that the proposed disposal site has been fully surveyed, and no
resources have been identified. The survey will need to be reviewed for applicability to the present

project.

Sensitive Habitat

GLO oyster habitat GIS data (GLO 2021) indicate that there is no oyster habitat identified within or
adjacent to the Site. According to Texas Parks and Wildlife Department seagrass data (TPWD 2021),
patchy seagrass has been mapped surrounding the Site. Because the sensitive habitat data are not
recent, surveys will likely need to be conducted during a subsequent phase of design to evaluate the
presence and extents of sensitive habitat to confirm or update the understanding of sensitive habitat
in the vicinity of the Site.

Beneficial Use Source Material

The main potential source of dredged material is the CCSC, located adjacent to the Site. Continued
dredging has recently been confirmed by USACE (Jones 2021). The identified DMPAs used by USACE
adjacent to the Site and their associated historical average annual quantity of dredged material,
distance from the Site, and channel segments are shown in Table 2. The average grain size and grain
type percentages are shown in Table 3. This informs the quantity and characteristics of dredged
material that may be available during a dredging cycle.



January 31, 2022
Page 6

Table 2
USACE DMPA Areas Adjacent to the Site

Distance from Average Annual Dredging

DMPA CCSC Channel Segment Site Quantity
No. (station) (miles) (cy)
Inner Basin to La Quinta Junction
6 (0+00-270+00) 38 0
7 Inner Basin to La Quinta Junction 24 35,000

(270+00-320+00)

Inner Basin to La Quinta Junction
8 (320+00-400+00) 13 40,000

Inner Basin to La Quinta Junction

(400+00-500+00) 0.15 51,000

10 Inner Basin to La Quinta Junction 1.5 0

Notes:
Source: USACE 1999
cy: cubic yard

Table 3
Typical Sediment Characteristics Between the Inner Basin and La Quinta Junction

Sediment Characteristics
Dso (mm) = 0.256
87.8% sand
6.6% silt
5.7% clay

Notes:

Channel Segment: (0+00-200+00)
Source: USACE 1999

Dso: median grain size

mm: millimeter

Another potential source of sediment is from the CCSC Channel Improvement Project. This project
could potentially provide a substantial portion of the material used at the Site; however, analysis of
the expected sediment quantities and characteristics from the CCSC Channel Improvement Project
will need to be completed during a subsequent design phase. Due to the proximity of the Site to
these sediment sources, this Site should allow for lower construction costs compared to more
remote potential marsh restoration sites.
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Marsh Vegetation Elevation Ranges

Typical habitat ranges for relevant marsh vegetation were determined based on site vegetation
surveys conducted by DU at the Lower Neches Wildlife Management Area Old River Unit, Texas Point
National Wildlife Refuge (NWR), McFaddin NWR Willow Lake Terraces, Anahuac NWR Roberts
Mueller Tract, Schicke Point, Guadalupe River Old Delta, and Goose Island State Park Cells sites
located in GLO Planning Regions 1 and 2 of the Texas coast. This is shown in Table 4.

Table 4
Typical Elevations for Target Marsh Vegetation
Elevation Elevation
Species (feet MSL) (feet NAVDS88)
Spartina patens 0.25to 1 0.49 to 1.24
Spartina alterniflora 0to 0.75 0.24 t0 0.99

10% Design

The main design features that are critical for marsh island success are as follows:

e Site location

e Marsh size and shape

e Containment and erosion protection

e Planting and natural recruitment of vegetation

These design features are evaluated in this memorandum for the preliminary Site design.

Site Location

The proposed location of the Site is on the southern shore of the existing PA9-S, approximately

0.1 mile east of the GIWW and 0.4 mile south of the CCSC. The Site is located near Ingleside in Corpus
Christi Bay and between the existing M10 Island and Pelican Island (Figure 1).

The Site footprint begins on the shoreline of the existing upland area and extends out to between
the -10 to -11-foot-NAVD88 contour. The average seabed elevation of the Site footprint is -7.2 feet
NAVDA88 (-7.05 feet MLLW). Seabed elevations of greater than -5 feet NAVD88 surround most of the
Site, providing beneficial conditions for construction access. Bathymetric surveys will need to be
conducted during subsequent design phases to better define Site dimensions and material needs.

Size and Shape

Based on availability of sediment, a cost analysis, and stakeholder feedback, the project team
proposes that the area of the Site be 160 acres. Due to expected mounding of the placed material,
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the Site will be created with dredged material placed to an elevation of +2.0 feet NAVD88, which will
be at the upper end of the suitable habitat range for Spartina patens and Spartina alterniflora. The
elevation of dredged material fill could be adjusted at further stages of design, depending on the
physical properties of the dredged material or if other target species and their specific requirements
are identified. The Site will consist of fill extending from the edge of the existing island to a newly
constructed containment dike that will be built under this project. It is expected that environmental
controls such as turbidity curtains will be needed during construction to contain fines placed at the
Site.

Fill material would likely be obtained from the CCSC, as described in Table 2. It is predicted that the
required fill volume will be approximately 3,600,000 cubic yards (cy), with approximately 960,000 cy
being settled volume. This value assumes 1 foot of foundation compression for every 3 feet of fill
and does not consider bulking. Geotechnical data will likely need to be collected during a
subsequent design phase to further evaluate the expected foundation compression and the expected
bulking of dredged material.

Containment and Erosion Protection

Based on the fetch in the predominant southeast wind direction and potential risk of wake erosion,
the project team proposes containment and armoring for the Site consisting of a 6,000-foot-long dike
with a rock breakwater constructed on its seaward side at the -3.5-foot NAVD88 contour of the dike
that will mitigate erosion to the marsh island and contain the dredged material. The dike will be
composed of a hydraulic stiff clay dike fill. The dike will reside on a varied grade with an average of
approximately -8 feet NAVD88. The dike will contain a 5-horizontal-to-1-vertical (5H:1V) seaward side
slope and a 3H:1V landward side slope connected by a 15-foot-wide crest. The construction height of
the crest will be +5.5 feet NAVD88. The exact width will be dependent on the existing grade, but
assuming -8.0 feet NAVD88, the dike base width will be 123 feet. The breakwater will contain a 5H:1V
seaward side slope and a 3H:1V landward side slope connected by a 15-foot-wide crest. The
construction height of the crest will be +2.5 feet NAVD88. The exact width will be dependent on the
existing grade, but assuming -3.5 feet NAVD88, the dike base width will be 63 feet. Figure 3 depicts a
typical cross section of the dike. The size of the rock breakwater and the final slope and cross-
sectional dimensions of the dike will need to be determined and refined, respectively, through
modeling and analysis of the sediment characteristics of the dredged material and the dike subgrade

during a subsequent phase of design.

The dike will be constructed before the dredged material is pumped to the Site. As shown in
Figure 3, the fill material will be directly contained by the dike. Confining the dredged slurry within
the dike will reduce potential impacts to potential nearby sensitive habitat. The dike is proposed to
protect the south shoreline of the Site from wind and wave impacts.
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Planting and Natural Recruitment of Vegetation

Based on stakeholder input and cost considerations, the project team determined that that
hydroseeding the edges of the marsh will be the most effective method for vegetating the marsh.
Natural vegetation recruitment will then be allowed to proceed from the edge of the marsh inward. If
the outcome is unsatisfactory (e.g., if the marsh has a lower-than-expected density of vegetation or if
undesirable species of vegetation are present), an adaptive management program can be instituted
to modify the vegetation. Table 4 shows some of the targeted vegetation and their preferred habitat

elevations.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
phase, pre-construction and as-built surveys, mobilization, materials, hydroseeding, and construction
of the dike. These costs represent the estimated incremental costs; i.e., those costs over and above
USACE's least cost and environmentally acceptable dredged material and disposal alternative. Table 5
shows a line-item list of each costing parameter and the total cost estimated for construction.
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Table 5
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total
Pre-Construction Survey 1 LS $ 30,000.00 | $ 30,000.00
Rock Breakwater (armor stone)’ 7,800 If $ 625.00 | $  4,900,000.00
Incremental Dredging Cost (2-mile pipeline) 3,600,000 cy $ 10.00 | $ 36,000,000.00
Shaping the Dike' 7,800 If $ 1500 | $ 100,000.00
Hydroseeding? 160,000 sf $ 020 $ 30,000.00
Post-Construction Survey (topography/ 1 LS $ 30,00000 | $ 30,000.00
bathymetry)
Post-Construction Survey (aerials) 1 LS $ 10,000.00 | $ 10,000.00
Navigational Aids 15 Each $ 4,000.00 | $ 60,000.00
Subtotal’ Sum $ 41,200,000.00
:;‘;rj;“be”ri‘;:'ﬁzﬂrﬁbi”zati"” and 1 5% § 210000000 | $ 210000000
Construction Total’ Sum | $ 43,300,000.00
100% Engineering and Design’ 1 10% $ 430000000 | $ 4,300,000.00
Permitting 1 Each $ 100,000.00 $ 100,000.00
Construction Management' 1 8% $ 3,500,000.00 | $ 3,500,000.00
Post-Construction Management 12 Month $ 10,000.00 | $ 120,000.00
Project Subtotal’ Sum | $ 51,300,000.00
-30% Contingency’ 1 30% $ 15,400,000.00 | $ 15,400,000.00
+50% Contingency’ 1 50% $ 25,700,000.00 $ 25,700,000.00
Low-End Project Estimated Cost' Total Sum | $ 35,900,000.00
High-End Total Project Estimated Cost' Total Sum | $ 77,000,000.00

Notes:

Costs were determined based upon publicly available datasets; no field work was conducted for this phase of the project.

1. Rounded to the nearest $100,000.
2. Rounded to the nearest $10,000.
LS: lump sum

sf: square foot

If: linear foot

The costs vary from $35.9 million to $77 million, depending on the level of contingency allocated to

the project cost. Cost savings may be realized by further analysis and modeling of wind and wave

conditions during subsequent design phases and refining the level of armoring. The estimates are

developed using current and generally accepted engineering cost estimating methods and are based
on assumptions concerning future events. Actual costs may be affected by known and unknown risks
including, but not limited to, changes in general economic business conditions, Site conditions that
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were unknown at the time the estimates were performed, future changes in Site conditions,
regulatory or enforcement policy changes, and delays in performance. Actual costs may vary from
these estimates.

Ecosystem Benefits Expected

Creation of the Site is expected to have positive benefits on the regional ecosystem. The marsh
restoration is expected to add 160 acres of mash habitat to the regional ecosystem. The armored
island created at the Site will also provide resiliency to the degrading existing shoreline of PA9-S and
increase foraging habitat for birds.

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. As previously mentioned, it is possible that in each phase additional
designs will be provided toward this project because of the partnership on this project between DU
and PCCA.
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To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited, Inc.
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: Packery Flats 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Packery Flats site (Site), located in Texas General Land Office (GLO) Planning Region 3 of
the Texas coast in Corpus Christi Bay in Nueces County, Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). The
project team is led by DU and Port of Corpus Christi Authority (PCCA) and includes Anchor QEA, LLC;
Sarosdy Consulting, Inc.; and the Texas Department of Transportation. In addition to the 16 sites
identified and prioritized, PCCA will provide additional resources to bring forward more site designs
for review if the site prioritization and selection so warrants. The project team coordinated two online
stakeholder meetings in each region to receive information about potential BU sites. Based on
stakeholder input, GLO feedback, publicly available data, and professional judgment, the project
team selected the Site as one of the 16 sites for 10% design development and cost estimation.

Conservationists have identified Corpus Christi Bay as an important location for creating and
restoring tidal flats (CBBEP 2020). Since 2005, when Packery Channel was opened, tidal flats have
been rapidly eroding on the bayside of Mustang Island near the channel. Due to the lack of
successful, targeted tidal flat restoration along the Texas Coast, a pilot tidal flat restoration project
has been selected by the project team to be built within an open-water low point in an area of marsh
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located on state-owned submerged land approximately 0.5 mile north of the of the Packery Channel
and directly adjacent to, and southeast of, State Highway 361 in Nueces County, Texas.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in dredged material placement areas (DMPAs), and many of the existing DMPAs
along the Texas coast are nearing capacity. Resource agencies and stakeholders have long advocated
using dredged material beneficially to create and restore wetlands and bird islands, nourish beaches,
and counteract land loss. Historically, BU projects are difficult to manage because they are
multi-year, multi-faceted undertakings in which different organizations manage dredging schedules,
funding, project design, permitting, and construction activities. To help address these issues, the
objectives of this project include the following:

¢ Create and restore degrading coastal habitats.

e Establish sites for placement of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

¢ Identification and selection of BU sites

o 10% designs and cost estimates for at least 16 BU sites

e 30% designs for at least eight BU sites

e 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to construct a pilot tidal flat
restoration. The design will use material dredged from navigation channels during routine
maintenance, thus reducing the volume of such material that will need to be placed in existing open-
bay or upland DMPAs. This 10% design is based upon publicly available datasets; no field work was
conducted for this phase of the project.

Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs
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e Delineate conceptual footprints for proposed BU placement.

¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.
e Estimate fill volumes for the proposed BU footprints.

¢ Identify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 5, North American Datum of
1983 (NADS83), in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA Packery Channel, TX Station
8775792 is 2 miles west of the proposed Site. This station collects and records real-time tide
information dating back to 1990. The vertical datums from this station that will be used for the Site
are shown in Table 1.

Table 1
NOAA Packery Channel, TX Station 8775792 Tidal Gauge Displaying NAVD88 Tidal Datums
Elevation
Tidal Datums (feet NAVDS88)
MHHW 0.79
MHW 0.79
MSL 0.59
MLW 0.36
MLLW 0.37

MHHW: mean higher high water
MHW: mean high water

MLLW: mean lower low water
MLW: mean low water

MSL: mean sea level

Meteorological, Ocean, and Wave Data

Wind and Waves

The United States Army Corps of Engineers (USACE) Wave Information Studies (WIS) provides a
national resource of long-term wavefield climatologies for U.S. coastal waters that synthesizes
observations, multi-decade hindcasts, and storm event archives (USACE 2021). The WIS station
closest to the Site is Station 73037, just offshore on the Gulf side of Padre Island in the Gulf of
Mexico. Because the station is located offshore, the wave data are not applicable to this project
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design. However, the project team considers the wind data to be representative of the winds
experienced at the Site. Figure 2 summarizes wind data from January 1, 1980, through

December 21, 2014. The data indicate that the predominant wind direction is from the southeast,
with significant winds also coming from the north, northeast, east, and south.

The Site is located just east of State Highway 361; therefore, the wave energy is expected to be
minimal.

Wake Erosion

The Site is located just east of State Highway 361, and wake erosion is not expected within the Site.

Bathymetry

The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas Coast (NOAA 2021) was used to obtain bathymetry data for the Site. The Site
has a relatively uniform seabed elevation that averages -0.54 foot NAVD88.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. No utilities were or pipelines were identified within the footprint of the Site,
although there is an Agua Tranquillo Midstream LLC natural gas pipeline on the west side of the
highway. It is not expected that this pipeline will have design or construction implications. The need
for Site-specific utility locations prior to construction will be determined during subsequent design
stages.

State Highway 361 is immediately adjacent to the Site. State Highway 181 is mostly a non-elevated
highway with a bridge adjacent to the Site, and protection of the highway foundations and
encroachment upon the Texas Department of Transportation (TXDOT) highway right-of-way will
need to be considered in subsequent phases of design.

Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database was
completed for the Site between November 29 and December 30, 2021. This search revealed that no
archaeological surveys have been conducted and no archaeological sites have been identified within
the preliminary proposed placement site boundary (THC 2021).

Sensitive Habitat

GLO oyster habitat GIS data (GLO 2021) indicate that there is no oyster habitat identified within or
adjacent to the Site. According to Texas Parks and Wildlife Department (TPWD) seagrass data
(TPWD 2021), there are suspected seagrasses that have been mapped within the Site footprint.
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Because the sensitive habitat data are not recent, surveys will likely need to be conducted during a
subsequent phase of design to evaluate the presence and extents of sensitive habitat to confirm or
update the understanding of sensitive habitat in the vicinity of the Site.

Beneficial Use Source Material

One potential source of dredged material is the GIWW, located near the Site (Packery Channel itself
is self-scouring and not regularly dredged). The GIWW near the Site is infrequently dredged

(Jones 2021; USACE 1999), although there are mounds of relict new work material (e.g., DMPAs #173,
#174, and #175) approximately 2 miles away that could serve as a sediment source for the Site.

Another possible source of sediment is the residential canal communities to the west and southwest,
which may require maintenance dredging or could provide new work material if new construction
occurs. Further information will need to be collected to determine average annual quantities for
dredged material from these sources

10% Design

The main design features that are critical for tidal flat success are as follows:

e Site location
e Tidal flat size and shape
e Containment and erosion protection

These design features are evaluated in this memorandum for the preliminary Site design.

Site Location

The proposed location of the Site is approximately 0.5 mile north of the Packery Channel and directly
adjacent to, and southeast of, State Highway 361 (Figure 1). The Site is located within open water
within an existing marsh. Site layout may need to be refined to avoid encroachment of the TXDOT
right-of-way and to avoid impacts on the highway foundation.

Locating the Site within an existing marsh is advantageous because the marsh acts as natural
protection against wind waves and wake erosion.

The Site resides on a relative low point within the marsh that ranges in elevation from -1 to 2.1 feet
NAVD88 (-1.37 to 1.73 feet mean lower low water). The Site's location adjacent to the highway could
potentially provide favorable conditions for transporting materials and equipment to the Site.
Bathymetric surveys will need to be conducted during subsequent design phases to better define
Site dimensions and material quantity needs.
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Size and Shape

Based on availability low points within the existing marsh, the project team proposes that the area of
the Site be 7 acres. Due to expected mounding of the placed material, the Site will be created with
dredged material placed to an ideal tidal flat elevation of +1.0 foot NAVD88, which will be 0.4 foot
above MSL (GCERC 2020; Watson 1979). The elevation of dredged material fill could be adjusted at
further stages of design depending on the physical properties of the dredged material. The Site will
consist of fill extending from the edge of the existing marsh to the north toward the shoreline to the
south for a natural angle of repose on the south side of the fill.

The seagrass data from TPWD (2021) show that there may be sensitive seagrass habitat within the
Site footprint; however, the data are not recent. The location of seagrasses will need to be
determined through field surveys during subsequent stages of design. For this design, the seagrass
data from TPWD were used to inform the extent of the Site footprint. The footprint may change
depending on the results of field surveys. It is expected that environmental controls such as turbidity
curtains will be needed during construction to contain fines placed at the Site.

Fill material could be obtained from the GIWW, Packery Channel, or the nearby canal communities. It
is predicted that the required fill volume will be approximately 24,000 cubic yards (cy), with
approximately 6,500 cy being settled volume. This value assumes 1 foot of foundation compression
for every 3 feet of fill and does not consider bulking. Geotechnical data will likely need to be
collected during a subsequent design phase to further evaluate the expected foundation
compression and the expected bulking of dredged material.

Containment and Erosion Protection

The Site is surrounded by marsh such that there is no anticipated need for armoring. The Site is
located in an isolated deep pocket of the marsh, and turbidity curtains are expected to be sufficient to
contain fine sediments to within the project boundaries.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
phase, pre-construction and as-built surveys, mobilization, and materials. These costs represent the
estimated incremental costs; i.e., those costs over and above USACE's least cost and environmentally
acceptable dredged material and disposal alternative. Table 2 shows a line-item list of each costing
parameter and the total cost estimated for construction.
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Table 2
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total
Pre-Construction Survey 1 LS $ 30,000.00 | $ 30,000.00
Incremental Dredging Cost (2-mile pipeline) 24,000 cy $ 10.00 | $ 240,000.00
EZ:;;?;?;“C“O” Survey (topography/ 1 Ls § 3000000 | $  30,000.00
Post-Construction Survey (aerials) 1 LS $ 10,000.00 | $ 10,000.00
Subtotal’ Sum | $ 310,000.00
Incremental Mobilization and Demobilization’ 1 5% $ 20,000.00 | $ 20,000.00
Construction Total Sum | $  330,000.00
100% Engineering and Design’ 1 25% $ 80,000.00 | $ 80,000.00
Permitting 1 Each $ 100,000.00 | $ 100,000.00
Construction Management' 1 15% $ 50,000.00 | $ 50,000.00
Post-Construction Management 12 Month $ 10,000.00 | $ 120,000.00
Project Subtotal® Sum | $ 700,000.00
-30% Contingency? 1 30% $ 200,000.00 | $ 200,000.00
+50% Contingency? 1 50% $ 340,000.00 | $ 400,000.00
Low-End Total Project Estimated Cost? Total Sum | $  500,000.00
High-End Total Project Estimated Cost? Total Sum | $ 1,100,000.00
Notes:

Costs were determined based upon publicly available datasets; no field work was conducted for this phase of the project.

1. Rounded to the nearest $10,000.
2. Rounded to the nearest $100,000.

LS: lump sum

The costs vary from $500,000 to $1.1 million, depending on the level of contingency allocated to the
project cost.

The estimates are developed using current and generally accepted engineering cost estimating
methods and are based on assumptions concerning future events. Actual costs may be affected by
known and unknown risks including, but not limited to, changes in general economic business
conditions, Site conditions that were unknown at the time the estimates were performed, future
changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.
Actual costs may vary from these estimates.

Ecosystem Benefits Expected

Creation of the Site is expected to have positive benefits on the regional ecosystem. The pilot tidal
flat restoration is expected to add 8 acres of tidal flat habitat to the regional ecosystem. This region
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is experiencing loss of tidal flats, and this pilot project will inform future attempts to restore tidal flats
in the region.

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. In particular, if seagrasses are present, it is unlikely that the project
will move forward as envisioned. Rather, if a similar, nearby, area without seagrasses is identified, that
will become a better candidate for tidal flat restoration. As previously mentioned, it is possible that in
each phase additional designs will be provided toward this project because of the partnership on this
project between DU and PCCA.
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To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited, Inc.
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: Pelican Island (M3) Marsh Restoration 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Pelican Island (M3) site (Site), located in Texas General Land Office (GLO) Planning
Region 3 of the Texas coast in Corpus Christi Bay in Nueces County, Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). The
project team is led by DU and Port of Corpus Christi Authority (PCCA) and includes Anchor QEA, LLC;
Sarosdy Consulting, Inc.; and the Texas Department of Transportation. In addition to the 16 sites
identified and prioritized, PCCA will provide additional resources to bring forward more site designs
for review if the site prioritization and selection so warrants. The project team coordinated two online
stakeholder meetings in each region to receive information about potential BU sites. Based on
stakeholder input, GLO feedback, publicly available data, and professional judgment, the project
team selected the Site as one of the 16 sites for 10% design development and cost estimation.

Pelican Island has been identified and used as a site for restoring rookery habitat (CBBEP 2020). This
island has also been referred to as M3 in PCCA documents, hence both names are used in this
design. The Site is located on state-owned submerged land approximately 2 miles east of the Gulf
Intracoastal Waterway (GIWW) and 0.4 mile south of the Corpus Christi Ship Channel (CCSC) in
Corpus Christi Bay in Nueces County, Texas. The existing Pelican Island (M3) is adjacent to patchy
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seagrass habitat that has limited natural protection from wave energy. The Site was damaged during
Hurricane Harvey, and the center of the island was washed out. The PCCA has expressed potential
plans to extend the northern breakwater and refill the center of the island. The BU design in this
memorandum includes extending the South side of the island to create marsh. This design assumes
that the northern side of Pelican Island (M3) will be protected; therefore, this design does not include
additional protection. The Site was selected to complement the existing rookery use of the upland to
increase availability of food for birds, as well as to promote marsh habitat. This area was selected due
to its proximity to potential maintenance dredged material from the CCSC, as well as potential
dredged material from the CCSC Channel Improvement Project.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in dredged material placement areas (DMPAs), and many of the existing DMPAs
along the Texas coast are nearing capacity. Resource agencies and stakeholders have long advocated
using dredged material beneficially to create and restore wetlands and bird islands, nourish beaches,
and counteract land loss. Historically, BU projects are difficult to manage because they are
multi-year, multi-faceted undertakings in which different organizations manage dredging schedules,
funding, project design, permitting, and construction activities. To help address these issues, the
objectives of this project include the following:

¢ Create and restore degrading coastal habitats.

e Establish sites for placement of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

¢ Identification and selection of BU sites

o 10% designs and cost estimates for at least 16 BU sites

e 30% designs for at least eight BU sites

e 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to create marsh. The design will use
material dredged from navigation channels during routine maintenance and potentially from the
CCSC Channel Improvement Project, thus reducing the volume of such material that will need to be
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placed in existing open-bay or upland DMPAs. This 10% design is based upon publicly available
datasets; no field work was conducted for this phase of the project.

Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.

e Estimate fill volumes for the proposed BU footprints.

¢ Identify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 5, North American Datum of
1983 (NADS83), in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA Ingleside, MODA Station
8775283 (Ingleside station), which is 3 miles to the west of the Site, does not provide NAVD88
vertical datums, so the NOAA Port Aransas, TX Station 8775237, which is 5 miles east of the Site, was
used to convert the Ingleside station mean lower low water (MLLW) tidal datum to NAVD88. These
stations collect and record real-time tide information dating back to 2002 and 1989, respectively. The
vertical datums from the Ingleside station that will be used for the Site are shown in Table 1.
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Table 1
NOAA Ingleside, MODA Station 8775283 Tidal Datums
Elevation
Tidal Datums (feet NAVDS88)
MHHW 0.55
MHW 0.54
MSL 0.24
MLW -0.15
MLLW -0.15

Notes:

Datums converted to NAVD88 using the Port Aransas, TX Station 8775237.
MHHW: mean higher high water

MHW: mean high water

MLW: mean low water

MSL: mean sea level

Meteorological, Ocean, and Wave Data

Wind and Waves

The United States Army Corps of Engineers (USACE) Wave Information Studies (WIS) provides a
national resource of long-term wavefield climatologies for U.S. coastal waters that synthesizes
observations, multi-decade hindcasts, and storm event archives (USACE 2021). The WIS station
closest to the Site is Station 73039, just offshore on the Gulf side of Port Aransas in the Gulf of
Mexico. Because the station is located offshore, the wave data are not applicable to this project
design. However, the project team considers the wind data to be representative of the winds
experienced at the Site. Figure 2 summarizes wind data from January 1, 1980, through

December 31, 2014. The data indicate that the predominant wind direction is from the southeast,
with significant winds also coming from the north, northeast, east, and south.

There is a 3-mile fetch between Pelican Island (M3) and Mustang Island, the closest land mass in the
predominant southeast wind direction. Due to the fetch and surrounding water depths, the Site is
anticipated to be in a high wave-energy environment. A wave analysis of the direction and frequency
of expected significant wave heights will be conducted in subsequent phases of design.

Wake Erosion

The GIWW is approximately 2 miles west of the Site, and the CCSC is approximately 0.5 mile north of
the Site; however, ships do not often use this portion of the GIWW; rather, to avoid the “hole,” they
transit to the west of M10 Island (Jones 2021; Hamilton et al. 2018). Potential wake erosion from
vessels transiting the GIWW and CCSC is expected to be a design consideration. However, the
project team determined that wake erosion was not the driving erosive wave condition for this
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design because the Site location will be on the south side of the island, where wind waves will be
expected to have a greater erosive impact. The proposed armoring will be designed to resist wind-
and vessel-generated erosive forces.

Bathymetry

The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas Coast (NOAA 2021) was used to obtain bathymetry data for the Site. The Site
footprint begins on the shoreline of the existing upland area and extends out to the -5-foot-NAVD88
contour. The average seabed elevation of the Site footprint is 0.1 foot NAVD88.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. There are many pipelines near the Site, including an Enbridge Pipelines

(TX Intra) LP natural gas pipeline; a Corpus Christi Leaseholds, Inc., natural gas pipeline; and multiple
Cinco Natural Resources Corporation natural gas full well stream (FWS) pipelines that come as close
as 100 feet of the Site to the southeast and southwest. Impacts of these pipelines on the
constructability of the Site will need to be evaluated during subsequent design phases, and offsets
that modify the Site footprint and reduce potential storage capacity may be needed. In addition,
there may be a pipeline that crosses the center of the Site; this issue will be evaluated in more detail
in subsequent phases of design. The need for Site-specific utility locations prior to construction will
be determined during subsequent design stages. No other infrastructure has been identified in the
vicinity of the project Site.

Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database was
completed for the Site between November 29 and December 30, 2021. This search revealed that one
archaeological survey has been conducted in part of the proposed placement site area. No
archaeological sites have been identified within the preliminary proposed placement site boundary
(THC 2021).

Sensitive Habitat

GLO oyster habitat GIS data (GLO 2021) indicate that there is no oyster habitat identified within or
adjacent to the Site. According to Texas Parks and Wildlife Department seagrass data (TPWD 2021),
patchy seagrass habitat has been mapped to the northwest, northeast, east, southeast, and south.
Because the sensitive habitat data are not recent, surveys will likely need to be conducted during a
subsequent phase of design to evaluate the presence and extents of sensitive habitat to confirm or
update the understanding of sensitive habitat in the vicinity of the Site.
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Beneficial Use Source Material

The main potential source of dredged material is the CCSC, located adjacent to the Site. Continued
dredging has recently been confirmed by USACE (Jones 2021). The identified DMPAs used by USACE
adjacent to the Site and their associated historical average annual quantity of dredged material,
distance from the Site, and channel segments are shown in Table 2. The average grain size and grain
type percentages are shown in Table 3. This informs the quantity and characteristics of dredged

material that may be available during a dredging cycle.

Table 2
USACE DMPA Areas Adjacent to the Site
Distance from Average Annual
CCSC Channel Segment Site Dredging Quantity
DMPA No. (station) (miles) (cy)

Inner Basin to La Quinta
6 Junction 2 0
(0+00-270+00)

Inner Basin to La Quinta
7 Junction 04 35,000

(270+00-320+00)

Inner Basin to La Quinta
8 Junction 0.7 40,000
(320+00-400+00)

Inner Basin to La Quinta
9 Junction 1.9 51,000
(400+00-500+00)

Inner Basin to
10 La Quinta Junction 3> 0

Notes:
Source: USACE 1999
cy: cubic yard



January 31, 2022
Page 7

Table 3
Typical Sediment Characteristics Between the Inner Basin to La Quinta Junction

Sediment Characteristics
Dso (mm) = 0.256
87.8% sand
6.6% silt
5.7% clay

Notes:

Channel Segment: (945+000-975+000) and (0+00-200+00)
Source: USACE 1999

mm: millimeter

Another potential source of sediment is from the Lower Bay Reach of the CCSC Channel
Improvement Project. This project could potentially provide a substantial portion of the material
used at the Site, however, analysis of the expected quantities that may become available during the
extent of the CCSC Channel Improvement Project will need to be completed during a subsequent
design phase. Further information will need to be collected during a subsequent phase of design to
evaluate the precise sediment characteristics. Due to the proximity of the Site to these sediment
sources, this Site should allow for lower construction costs compared to more remote potential
marsh restoration sites.

Marsh Vegetation Elevation Ranges

Typical habitat ranges for relevant marsh vegetation were determined based on site vegetation
surveys conducted by DU at the Lower Neches Wildlife Management Area Old River Unit, Texas Point
National Wildlife Refuge (NWR), McFaddin NWR Willow Lake Terraces, Anahuac NWR Roberts
Mueller Tract, Schicke Point, Guadalupe River Old Delta, and Goose Island State Park Cells sites
located in GLO Planning Regions 1 and 2 of the Texas coast. This is shown in Table 4. Somewhat
higher elevations can also support these species. Given the desire to design a long-term, sustainable,
marsh, target elevations up to 1 foot above the values shown in Table 4 are considered suitable for

design.
Table 4
Typical Elevations for Target Marsh Vegetation
Elevation Elevation
Species (feet MSL) (feet NAVD88)
Spartina patens 025to 1 0.49 to 1.24
Spartina alterniflora 0to 0.75 0.24 t0 0.99
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10% Design

The main design features that are critical for marsh island success are as follows:

e Site location

e Marsh size and shape

e Containment and erosion protection

e Planting and natural recruitment of vegetation

These design features are evaluated in this memorandum for the preliminary Site design.

Site Location

The proposed location of the Site is approximately 2 miles east of the GIWW and 0.4 mile south of the
CCSC. The Site is located near Ingleside in Corpus Christi Bay and between the existing PA9-S Island
and Mustang Island (Figure 1).

The Site footprint begins on the shoreline of the existing upland area and extends out to

the -5-foot-NAVD88 contour. The average elevation of the Site footprint is 0.1 foot NAVD88

(-0.15 foot MLLW). Water depths of greater than 5 feet surround the Site, providing beneficial
conditions for construction access. Bathymetric surveys will need to be conducted during subsequent
design phases to better define Site dimensions and material needs.

There are Cinco Natural Resources Corporation natural gas pipelines that run within 100 feet of the
Site footprint on the southeast and southwest sides of the Site. Potential impacts to these natural gas
pipelines will need to be evaluated and the Site footprint refined during subsequent design phases.

Size and Shape

Based on availability of sediment, a cost analysis, and stakeholder feedback, the project team
proposes that the area of the Site be 185 acres. Due to expected mounding of the placed material,
the Site will be created with dredged material placed to an elevation of +2.0 feet NAVD88, which will
be at the upper end of the suitable habitat range for Spartina patens and Spartina alterniflora. The
elevation of dredged material fill could be adjusted at further stages of design, depending on the
physical properties of the dredged material or if other target species and their specific requirements
are identified. The Site will consist of fill extending from the edge of the existing island to a newly
constructed containment dike that will be built under this project. It is expected that environmental
controls such as turbidity curtains will be needed during construction to contain fines placed at the
Site.

Fill material could be obtained from the CCSC, as described in Table 2. It is predicted that the
required fill volume will be approximately 1.2 million cubic yards (cy), with approximately 325,000 cy
being settled volume. This value assumes 1 foot of foundation compression for every 3 feet of fill
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and does not consider bulking. Geotechnical data will likely need to be collected during a
subsequent design phase to further evaluate the expected foundation compression and the expected
bulking of dredged material.

Containment and Erosion Protection

Based on the fetch in the predominant southeast wind direction and potential risk of wake erosion, the
project team proposes containment and armoring for the Site consisting of a 11,000-foot-long dike
with a rock breakwater constructed on its seaward side at the -3.5-foot NAVD88 contour of the dike
that will mitigate erosion to the marsh island and contain the dredged material. The dike will be
composed of a hydraulic stiff clay dike fill with a 4-foot-thick rock revetment on the seaward slope. The
dike will reside on an existing -5-foot-NAVD88 grade. The dike will contain a 5-horizontal-to-1-vertical
(5H:1V) seaward side slope and a 3H:1V landward side slope connected by a 15-foot-wide crest. The
construction height of the crest will be +5.5 feet NAVD88. The exact width will be dependent on the
existing grade, but assuming -5.0 feet NAVD88, the breakwater base width will be 99 feet. The
breakwater will contain a 5 horizontal to 1 vertical (5H:1V) seaward side slope and a 3H:1V landward
side slope connected by a 15-foot-wide crest. The construction height of the crest will be +2.5 feet
NAVD88. The exact width will be dependent on the existing grade, but assuming -3.5 feet NAVD88, the
dike base width will be 63 feet. Figure 3 depicts a typical cross section of the dike. The size of the rock
revetment and the final slope and cross-sectional dimensions of the dike will need to be determined
and refined, respectively, through modeling and analysis of the sediment characteristics of the dredged
material and the dike subgrade during a subsequent phase of design.

The dike will be constructed before the dredged material is pumped to the Site. As shown in
Figure 3, the fill material will be directly contained by the dike. Confining the dredged slurry within
the dike will reduce potential impacts to potential nearby sensitive habitat. The dike is proposed to
protect the south shoreline of the Site from wind and wave impacts.

Planting and Natural Recruitment of Vegetation

Based on stakeholder input and cost considerations, the project team determined that that
hydroseeding the edges of the marsh will be the most effective method for vegetating the marsh.
Natural vegetation recruitment will then be allowed to proceed from the edge of the marsh inward. If
the outcome is unsatisfactory (e.g., if the marsh has a lower-than-expected density of vegetation or if
undesirable species of vegetation are present), an adaptive management program can be instituted
to modify the vegetation. Table 4 shows some of the targeted vegetation and their preferred habitat
elevations.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
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phase, pre-construction and as-built surveys, mobilization, materials, hydroseeding, and construction
of the dike. These costs represent the estimated incremental costs; i.e., those costs over and above
USACE's least cost and environmentally acceptable dredged material and placement alternative.
Table 5 shows a line-item list of each costing parameter and the total cost estimated for construction.
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Table 5
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total
Pre-Construction Survey 1 LS $ 30,000.00 | $ 30,000.00
Rock Breakwater (armor stone) 10,000 If $ 625.00 | $ 6,250,000.00
Incremental Dredging Cost (2-mile pipeline) 1,200,000 cy $ 10.00 | $ 12,000,000.00
Shaping the Dike 10,000 If $ 15.00 | $ 150,000.00
Hydroseeding 200,000 sf $ 020 | $ 40,000.00
EZ:;;?;%“C“O” Survey (topography/ 1 LS $ 3000000 | §  30,000.00
Post-Construction Survey (aerials) 1 LS $ 10,000.00 | $ 10,000.00
Navigational Aids 20 Each $ 4,000.00 | $ 80,000.00
Subtotal’ Sum | $ 18,600,000.00
Incremental Mobilization and Demobilization’ 1 5% $ 900,000.00 | $ 900,000.00
Construction Total’ Sum | $ 19,500,000.00
100% Engineering and Design’ 1 10% $ 2,000,000.00 | $ 2,000,000.00
Permitting 1 Each $ 100,000.00 | $ 100,000.00
Construction Management' 1 8% $ 1,600,000.00 | $ 1,600,000.00
Post-Construction Management 12 Month $ 10,000.00 | $ 120,000.00
Project Subtotal’ Sum | $ 23,300,000.00
-30% Contingency’ 1 30% $ 7,000,000.00 | $§ 7,000,000.00
+50% Contingency' 1 50% $ 11,700,000.00 | $ 11,700,000.00

Low-End Total Project Estimated Cost'

Total Sum

$ 16,300,000.00

High-End Total Project Estimated Cost'

Total Sum

$ 35,000,000.00

Notes:

Costs were determined based upon publicly available data sets; no field work was conducted for this phase of the project.

1. Rounded to the nearest $100,000.

LS: lump sum
sf: square foot
If: linear foot

The costs vary from $16.3 million to $35 million, depending on the level of contingency allocated to

the project cost. Cost savings may be realized by further analysis and modeling of wind and wave

conditions during subsequent design phases and refining the level of armoring.

The estimates are developed using current and generally accepted engineering cost estimating

methods and are based on assumptions concerning future events. Actual costs may be affected by

known and unknown risks including, but not limited to, changes in general economic business

conditions, Site conditions that were unknown at the time the estimates were performed, future
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changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.
Actual costs may vary from these estimates.

Ecosystem Benefits Expected

Creation of the Site is expected to have positive benefits on the regional ecosystem. The marsh
restoration is expected to add 185 acres of mash habitat to the regional ecosystem. The armored
island created at the Site will also provide resiliency to the degrading existing shoreline of
Pelican Island (M3) and increase foraging habitat for birds.

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. As previously mentioned, it is possible that in each phase additional
designs will be provided toward this project because of the partnership on this project between DU
and PCCA.
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Memorandum January 31, 2021

To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: Portland Nueces Bay Marsh 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Portland Nueces Bay Marsh site (Site), located in Texas General Land Office (GLO) Planning
Region 3 of the Texas coast in Nueces Bay in Nueces County, Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). To assist
in this endeavor, the Port of Corpus Christ Authority (PCCA) has committed to provide in-kind
services to advance several additional BU sites in tandem with the aforementioned scope. The project
team is led by DU and PCCA and includes Anchor QEA, LLC; Sarosdy Consulting, Inc.; and the Texas
Department of Transportation. In addition to the 16 sites identified and prioritized, PCCA will provide
additional resources to bring forward more site designs for review if the site prioritization and
selection so warrants. The project team coordinated two online stakeholder meetings to receive
information about potential BU sites. Ultimately the project team did not select this site as part of the
16 sites for 10% design. However based on stakeholder input, GLO feedback, publicly available data,
and professional judgment, PCCA selected the Site to advance to the 10% design development and

cost estimation.

Nueces Bay is a shallow bay system with poor hydrologic circulation, averaging 2 to 3 feet, and
dominated by mudflats and oyster reefs (CBBEP 2005). Nueces Bay has been the location for multiple
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successful habitat creation and restoration projects, including Causeway Island and the Nueces Bay
Marsh Creation. The Coastal Bend Bays and Estuaries Program (CBBEP) constructed both of the
projects. Due to the success of the Nueces Bay Marsh Creation project, CBBEP stakeholders
communicated the desire to progress a similar Nueces Bay Marsh design concept at the Site. CBBEP
also indicated the desire to create a uniform marsh area in the same footprint as an alternative to the
terrace field. Because CBBEP used an excavate-and-sidecast methodology to create the existing
terrace field, the project team decided to advance a uniform marsh area. The project team believes
that the uniform marsh area is a more practical BU application due to the level of controls and
containment that would be required to construct marsh terraces with dredge slurry. The project team
selected this Site due to its proximity to a sediment source in the La Quinta Channel and the
demonstration of successful implementation of the adjacent Nueces Bay Marsh Creation project.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in dredged material placement areas (DMPAs), and many of the existing DMPAs
along the Texas coast are nearing capacity. Resource agencies and stakeholders have long advocated
using dredged material beneficially to create and restore wetlands and bird islands, nourish beaches,
and counteract land loss. Historically, BU projects are difficult to manage because they are
multi-year, multi-faceted undertakings in which different organizations manage dredging schedules,
funding, project design, permitting, and construction activities. To help address these issues, the
objectives of this project include the following:

¢ Create and restore degrading coastal habitats.
e Establish sites for disposal of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

e |dentification and selection of BU sites

e 10% designs and cost estimates for at least 16 BU sites

e 30% designs for at least eight BU sites

e 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to create marsh habitat in a region
with degrading tidal marsh. The design will use material dredged from navigation channels during
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routine maintenance, thus reducing the volume of such material placed in existing open-bay or
DMPAs. This 10% design is based upon publicly available datasets; no fieldwork was conducted for
this phase of the project.

Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.

e Estimate fill volumes for the proposed BU footprints.

¢ Identify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 5, North American Datum of
1983 (NAD83) in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA USS Lexington, Corpus
Christi Bay, TX Station 8775296 is 5 miles southwest of the proposed island. This station collects and
records real-time tide information dating back to 2004. The vertical datums from this station that will
be used for the Site are shown in Table 1.



January 31, 2021
Page 4

Table 1
NOAA USS Lexington, Corpus Christi Bay, TX Station 8775296 Tidal Gauge Displaying NAVD88
Tidal Datums

Elevation
Tidal Datums (feet NAVDS88)
MHHW 1.02
MHW 1.01
MSL 0.76
MLW 043
MLLW 042

Notes:

MHHW: mean higher high water
MHW: mean high water

MLLW: mean lower low water
MLW: mean low water

MSL: mean sea level

Meteorological, Ocean, and Wave Data

Wind and Waves

The United States Army Corps of Engineers (USACE) Wave Information Studies (WIS) provides a
national resource of long-term wavefield climatologies for U.S. coastal waters that synthesizes
observations, multi-decade hindcasts, and storm events archives (USACE 2021). The WIS station
closest to the Site is Station 73039, just offshore on the Gulf side of Mustang Island in the Gulf of
Mexico. Because the station is located offshore, the wave data were not used. However, the project
team considers the wind data to be representative of the winds experienced at the Site. Figure 2
summarizes wind data from January 1, 1980, through December 31, 2014. The data indicate that the
predominant wind direction is from the southeast, with significant winds also coming from the north,
northeast, east, and south.

Due to its proximity to the Nueces Bay Causeway (U.S. Highway 181) and Portland, the Site is
protected from wave action generated by prevailing winds. There is substantial fetch to the west
across Nueces Bay at the Site, but winds experienced in this direction are minimal and not
considered to be significant.

Wake Erosion

The La Quinta Channel is approximately 3 miles east of the Site. However, the Nueces Bay Causeway
and Indian Point serve as hydrologic barriers separating the Site from any commercial navigation
channels. Potential wake erosion from vessels transiting the La Quinta Channel is not expected to be
a design consideration.
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Bathymetry

The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas Coast (NOAA 2021) was used to obtain bathymetry data for the Site. The Site
has a relatively uniform depth that averages -1 foot NAVD88.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. Four pipelines were found landward of the Site: two natural gas gather lines
operated by Sulphur River Exploration, Inc.; a crude oil gathering operated by BEPCO, L.P.; and a
natural gas gathering line operated by Southcross CCNG Gathering, Ltd. (Figure 1). These lines are
located 400 feet from the Site. It is not anticipated that these pipelines will affect the design or
constructability of the Site. The need for Site-specific utility locations prior to construction will be
determined during subsequent design stages.

U.S. Highway 181, the City of Portland Public Works Department, and a residential complex are
immediately adjacent to the Site. Protection of the highway and building foundations will need to be
considered in subsequent phases of design.

Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database (THC 2021)
was completed on December 31, 2021. This search revealed that no cultural resources surveys have
been conducted and no cultural resources sites have been identified within the Site. Two cultural
resources were identified near the Site (within 1 mile). However, the proposed project will not affect
these resources in any way.

Sensitive Habitat

GLO oyster habitat GIS data (GLO 2021) indicate that oyster habitat is located approximately

1,400 feet west of the Site. According to Texas Parks and Wildlife Department seagrass data

(TPWD 2021), there are no seagrasses mapped within or adjacent to the Site. Surveys will likely need
to be conducted during a subsequent phase of design to evaluate the presence and extent of
sensitive habitat.

Beneficial Use Source Material

One potential source of dredged material is the La Quinta Channel Extension located 3 miles east of
the Site. PCCA estimates approximately 2,560,000 cubic yards (cy) of maintenance material from the
La Quinta Channel Extension as well as 96,600 cy of maintenance material from the berths at the

La Quinta Terminal. Additionally, PCCA is authorized to dredge a third berth at the La Quinta
Terminal, which would generate approximately 650,500 cy of new work material. Based on Coastal
Consistency Determinations from USACE, USACE has historically performed maintenance dredging
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on the La Quinta Channel near the Site (USACE 1999). The average grain size and grain type
percentages are shown in Table 2. This informs the quantity and characteristics of dredged material
that may be available during a dredging cycle. For example, the Site will be designed such that the
clay, which constitutes a relatively high percentage of nearby sediment, will be sheltered from erosive
forces.

Table 2
Typical Sediment Characteristics in the La Quinta Channel

Sediment Characteristics from the
LaQuinta Channel

Dso (mm) = 0.038

10.78.5% Sand

71.4% Silt

17.9% Clay

Notes:

Source: USACE 1999
Dso: median grain size
mm: millimeter

Marsh Vegetation Elevation Ranges

Typical habitat ranges for relevant marsh vegetation were determined based on site vegetation
surveys conducted by PCCA at three sites near Harbor Island, Nueces County, Texas, located in GLO
Planning Region 3 on the Texas coast. The Site is designed to recruit low and high marsh species,
ideally Spartina patens and Spartina alterniflora. Table 3 details the recorded elevations for these
species near Harbor Island.

Table 3
Typical Elevations for Target Marsh Vegetation

Average Elevation

Average Elevation

Species (feet MSL) (feet NAVDS88)
Spartina patens 1.94 2.7
Spartina alterniflora 1.06 1.8

10% Design

The main design features that are critical for marsh island success are as follows:

e Site location

e Marsh size and shape
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e Containment and erosion protection
e Planting and natural recruitment of vegetation

These design features are evaluated in this memorandum for the preliminary Site design.

Site Location

The proposed location of the Site is less than 1 mile northeast of the existing Nueces Bay Marsh
Creation project. The Site is nested between the city of Portland and U.S. Highway 181 (Nueces Bay
Causeway). The Portland water treatment plant outfalls directly north of the Site. Additionally,
southwest of the Site, a small overpass allows hydrologic circulation to Sunset Lake and Indian Point
Park. Wetlands directly east of the Site also influenced the place and design.

The average water depth surrounding the Site is -1 foot NAVD88 (-0.58 foot mean lower low water).
Water depths surrounding the Site will make it difficult to deploy heavy equipment from barges
without the dredging of access channels; however, it is assumed that deployment of heavy
equipment (e.g., marsh buggies) will be used to stack and shape the marsh. Bathymetric surveys will
need to be conducted during subsequent design phases to better define Site dimensions and
material needs. Due to the water depth and proximity to other special aquatic sites (e.g., oysters and
seagrass), the project team recommends aquatic resource surveys as well.

Size and Shape

Based on the availability of sediment, a cost analysis, and stakeholder feedback, the project team
proposes that the area of the Site be 39 acres of marsh. Figure 3 shows a typical cross section of the
proposed marsh. The shape of the project was developed to prevent impairment to the existing
Portland water treatment and Sunset Lake/Indian Point Park hydrologic exchanges. Further design
may either increase or decrease the Site footprint to ensure flow is not impaired.

The Site would be created with dredged material placed to an maximum elevation of +2.7 feet
NAVD88. The grade will be design radially with the highest elevation in the center, sloping to meet
the existing elevation of the surrounding environment. Because the Site is protected from the
prevailing winds, armoring will not be required. The elevation of dredged material fill could be
adjusted at further stages of design depending on the physical properties of the dredged material or
if target plant species and their specific requirements are identified. It is expected that temporary
containment of material will be needed to the west at the open end of Nueces Bay during

construction to allow for material dewatering.

Fill material could be obtained from the La Quinta Extension Channel or La Quinta Terminal berths,
as described previously in the Beneficial Use Source Material section. It is predicted that the required
dried fill volume will be approximately 521,700 cy. This value assumes 1 foot of foundation
compression for every 3 feet of fill and does not consider bulking. Geotechnical data will likely need
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to be collected during a subsequent design phase to further evaluate the expected foundation
compression and the expected bulking of dredged material.

Containment and Erosion Protection

It is expected that temporary containment of material and environmental controls such as turbidity
curtains will be needed at the open end of Nueces Bay to contain finer sediment placed during
construction.

Because the Site is naturally protected from erosive forces, the project team does not propose
armoring for the Site.

Planting and Natural Recruitment of Vegetation

Based on stakeholder input and cost considerations, the project team determined that planting will
likely be required. The adjacent marsh creation could be a potential source of transplant species for
Spartina alterniflora. PCCA’s beneficial use site 6, located next to the La Quinta Channel extension,
could also be another potential source of transplant species.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
phase, pre-construction and as-built surveys, mobilization, materials, and construction of the
breakwater. These costs represent the estimated incremental costs; i.e., those costs over and above
USACE's least cost and environmentally acceptable dredged material and disposal alternative. Table 4
shows a line-item list of each costing parameter and the total cost estimated for construction.
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Table 4
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total
Pre-Construction Survey 1 LS $ 3000000 | $ 30,000.00
Incremental Dredging Cost (3-mile pipeline)’ 251,700 cy $ 15.00 | $§  3,780,000.00
Marsh Buggy Fill Maintenance! 77 Days $ 250000 |$ 190,000.00
E‘a’f;;/i:’::‘r;r)“dio” Survey (topography/ 1 Ls $ 3000000 | § 30,000.00
Post-Construction Survey (aerials) 1 LS $ 10,000.00 | $ 10,000.00
Subtotal? Sum | $ 4,000,000.00
Incremental Mobilization 1 5% $ 200,000.00 | $ 200,000.00
Construction Total Sum | $ 4,200,000.00
100% Engineering and Design? 1 10% $ 400,000.00 | $ 400,000.00
Permitting 1 Each $ 100,000.00 | $ 100,000.00
Construction Management? 1 8% $ 300,000.00 | $ 300,000.00
Post-Construction Management 12 Month $ 10,000.00 | $ 120,000.00
Project Subtotal® Sum | $ 5,100,000.00
-30% Contingency? 1 30% $1,500,000.00 | $  1,500,000.00
+50% Contingency? 1 50% $2,600,000.00 | $ 2,600,000.00
Low-End Project Estimated Cost? Total Sum | $ 3,600,000.00
High-End Project Estimated Cost? Total Sum | $ 7,700,000.00

Notes:
Costs were determined based upon publicly available datasets; no fieldwork was conducted for this phase of the project.

1. Rounded to the nearest $10,000.
2. Rounded to the nearest $100,000.

LS: lump sum
sy: square yard

The costs vary from $3.6 million to $7.7 million, depending on the level of contingency allocated to
the project cost. Future design constraints may alter the size and orientation of individual terraces
that are ultimately constructed, but at this level of design, it was decided to consider the largest
possible site.

The estimates are developed using current and generally accepted engineering cost estimating
methods and are based on assumptions concerning future events. Actual costs may be affected by
known and unknown risks including, but not limited to, changes in general economic business
conditions, Site conditions that were unknown at the time the estimates were performed, future
changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.
Actual costs may vary from these estimates.
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Ecosystem Benefits Expected

The creation of the Site is expected to have positive benefits on the regional ecosystem. The adjacent
Nueces Bay Marsh Creation project created 160 acres of marsh terraces that have successfully
established smooth cordgrass (Spartina alterniflora). Based on post-construction surveys, this marsh
mimics natural marsh sites throughout the Coastal Bend in its vegetation density and faunal
abundance (Smee 2016). This proposed Site would construct additional marsh in the same manner in
adjacent shallow water and expand the already demonstrated ecological benefit of the CBBEP
project.

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. As previously mentioned, it is possible that in each phase additional
designs will be provided toward this project because of the partnership on this project between DU
and PCCA.
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Memorandum January 31, 2022

To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: Rabbit Island South Bird Island 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Rabbit Island South site (Site), located in Texas General Land Office (GLO) Planning
Region 4 of the Texas coast in the Upper Laguna Madre just outside of Baffin Bay in Kenedy County,
Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). The
project team is led by DU and Port of Corpus Christi Authority (PCCA) and includes Anchor QEA, LLC;
Sarosdy Consulting, Inc.; and the Texas Department of Transportation. In addition to the 16 sites
identified and prioritized, PCCA will provide additional resources to bring forward more site designs
for review if the site prioritization and selection so warrants. The project team coordinated two online
stakeholder meetings in each region to receive information about potential BU sites. Based on
stakeholder input, GLO feedback, publicly available data, and professional judgment, the project
team selected the Site as one of the 16 sites for 10% design development and cost estimation.

Conservationists have identified the Laguna Madre and Baffin Bay as an important location for
creating and restoring bird habitat (CBBEP 2020). Rabbit Island is a small island located on
state-owned submerged land approximately 0.2 mile east of the Gulf Intracoastal Waterway (GIWW)
in the Upper Laguna Madre just outside Baffin Bay in Kenedy County, Texas. It has been suggested as
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a site for restoration. However, Texas Parks and Wildlife Department (TPWD) seagrass data show that
the existing Rabbit Island is surrounded by seagrass habitat (TPWD 2021), and the existing island also
lies within United States Army Corps of Engineers (USACE) dredged material placement area (DMPA)
#199, making it an unfavorable location for restoration. Therefore, the project team identified a
different area for a new bird island nearby. This area is approximately 1.2 miles south of the existing
island, between DMPAs #199 and #200, where data show no suspected seagrasses (Rabbit Island
South). This area was selected because of the identified need for a secure and stable rookery island,
its proximity to a sediment source in the existing DMPAs and to potential bird foraging areas, and its
distance from upland-based predators.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in DMPAs, and many of the existing DMPAs along the Texas coast are nearing
capacity. Resource agencies and stakeholders have long advocated using dredged material
beneficially to create and restore wetlands and bird islands, nourish beaches, and counteract land
loss. Historically, BU projects are difficult to manage because they are multi-year, multi-faceted
undertakings in which different organizations manage dredging schedules, funding, project design,
permitting, and construction activities. To help address these issues, the objectives of this project
include the following:

¢ Create and restore degrading coastal habitats.

e Establish sites for placement of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

¢ Identification and selection of BU sites

o 10% designs and cost estimates for at least 16 BU sites
e 30% designs for at least eight BU sites

e 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to create a rookery island in a region
with degrading coastal bird habitat. During the initial dredging of the GIWW, relict sidecasted new
work dredged material was left along the edge of the channel. These relict new work materials that
remain from the original construction of the GIWW are considered to have superior structural
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properties relative to maintenance dredged material (Morton et al. 2001) and hence are the target
sediment source for this design. The Site is expected to take advantage of this unique opportunity
for mining favorable rookery island material in the area and use material dredged from existing relict
new work material inside the surrounding DMPAs and more shallow areas, thus increasing dredged
material placement capacity in the DMPAs. Although this project is not proposed to use maintenance
dredged material, it can still be considered a BU project because it is expected to take advantage of
dredging equipment for which the mobilization and demobilization costs are paid by USACE. This
10% design is based upon publicly available datasets; no field work was conducted for this phase of
the project.

Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

e |dentify key sensitive habitats and construction considerations in the vicinity of the Site.

e Estimate fill volumes for the proposed BU footprints.

e |dentify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 5, North American Datum of
1983 (NADS83), in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA Baffin Bay, TX Station
8776604 is 5 miles north of the Site; however, this station only provides NAVD88 and mean sea level
(MSL) vertical datums. The next closest station that contains the necessary tidal datums is Packery
Channel, TX Station 8775792 (Packery Channel station), 30 miles north of the Site. There is a
0.11-foot difference in the MSL tidal datum between the stations, so the tidal datum from the
Packery Channel station was assumed accurate for this level of analysis. The Packery Channel station
collects and records real-time tide information dating back to 1990. The vertical datums from this
station that will be used for the Site are shown in Table 1.
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Table 1
NOAA Packery Channel, TX Station 8775792 Tidal Gauge Displaying NAVD88 Tidal Datums
Elevation
Tidal Datums (feet NAVDS88)
MHHW 0.79
MHW 0.79
MSL 0.59
MLW 0.36
MLLW 0.37

MHHW: mean higher high water
MHW: mean high water

MLLW: mean lower low water
MLW: mean low water

Meteorological, Ocean, and Wave Data

Wind and Waves

The USACE Wave Information Studies (WIS) provides a national resource of long-term wavefield
climatologies for U.S. coastal waters that synthesizes observations, multi-decade hindcasts, and
storm event archives (USACE 2021). The WIS station closest to the Site is Station 73032, just offshore
on the Gulf side of North Padre Island in the Gulf of Mexico. Because the station is located offshore,
the wave data are not applicable to this project design. However, the project team considers the
wind data to be representative of the winds experienced at the Site. Figure 2 summarizes wind data
from January 1, 1980, through December 31, 2014. The data indicate that the predominant wind
direction is from the southeast, with significant winds also coming from the north, northeast, east,
and south.

There is a 3-mile fetch between the Site and North Padre Island, the closest land mass in the
predominant southeast wind direction. Due to the fetch, the Site is anticipated to be in a high
wave-energy environment. A wave analysis of the direction and frequency of expected significant
wave heights will be conducted in subsequent phases of design.

Wake Erosion

The GIWW is approximately 0.2 mile west of the Site. Potential wake erosion from vessels transiting
the GIWW is expected to be a design consideration. The proposed armoring will be designed to
resist wind- and vessel-generated erosive forces. An analysis of the erosive effects of vessel traffic will
be conducted during subsequent stages of design to better understand the extent of vessel-induced
erosion on the Site.
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Bathymetry

The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas Coast (NOAA 2021) was used to obtain bathymetry data for the Site. The Site
footprint is open water with an average seabed elevation of -1.24 feet NAVD88 and slopes down to
deeper water surrounding the Site at approximately -2.5 feet NAVD88.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. No utilities or pipelines were identified near the Site. The need for
Site-specific utility locations prior to construction will be determined during subsequent design
stages. No other infrastructure has been identified in the vicinity of the project Site.

Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database was
completed for the Site between November 29 and December 30, 2021. This search revealed that
there is a potential cultural resource in the proposed placement site area. No archaeological surveys
have been conducted within the preliminary proposed placement site boundary (THC 2021).

Sensitive Habitat

GLO oyster habitat GIS data (GLO 2021) indicate that there is no oyster habitat identified within or
adjacent to the Site. According to TPWD seagrass data (TPWD 2021), there are no seagrasses
mapped within or adjacent to the Site location. Because the sensitive habitat data are not recent,
surveys will likely need to be conducted during a subsequent phase of design to evaluate the
presence and extents of sensitive habitat to confirm or update the understanding of sensitive habitat
in the vicinity of the Site.

Bird Species

The U.S. Fish and Wildlife Service (USFWS) Information for Planning and Consultation (IPaC) tool was
used to identify listed species and migratory birds within a 460-square-mile region around Baffin Bay
and a portion of North Padre Island (USFWS 2021). Table 2 includes some of the protected and
migratory bird species that are present near the Site and their preferred habitat, as explained in
Audubon'’s field guide (Audubon 2021a). At this time, no target species, or list of species, has been
identified for the Site.
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(Charadrius wilsonia)

Species Status Preferred Habitat'
Whooping Crane o
. Endangered Prairie pools, marshes, and coastal marshes
(Grus americana)
Piping Plover .
; Threatened Sand beach dunes and expansive sand or mudflats
(Charadrius melodus)
Red Knot )
Lo Threatened Mudflats, tidal zones, and sandy beaches
(Calidris canutus)
American Oystercatcher Miarat Strictly coastal; dunes, islands in salt marsh, dredge spoil islands,
igrator
(Haematopus palliatus) g Y sandy beaches, and tidal mudflats
Black Skimmer Migrator Sandy islands, shell beaches, open beaches, lagoons, estuaries,
(Rynchops niger) g y inlets, and sheltered bays
Brown Pelican ) Bare, rocky, mangrove or tree-covered islands;
. . Migratory
(Pelecanus occidentalis) salt bays, beaches, and oceans
Gull-Billed Tern . . .
. o Migratory Beaches, islands, salt marshes, fields, and coastal bays
(Gelochelidon nilotica)
Marbled Godwit Miarat Northern Great Plains, native prairie with marshes or ponds,
igrator
(Limosa fedoa) 9 y pools, shores, marshes, and tidal flats
Reddish Egret Miarator Red mangrove swamps, arid coastal islands covered with thorny
(Egretta rufescens) 9 y brush, coastal tidal flats, salt marshes, and lagoons
Ring-Billed Gull Miarat On ground near water with sparse plant growth,
igrator
(Larus delawarensis) g y lakes, bays, coasts, piers, dumps, and plowed fields
Royal Tern . . . .
. Migratory Low-lying sandy islands, coasts, lagoons, salt bays, and estuaries
(Thalasseus maximus)
Wilson's Plover Migratory Dry part of beach, near conspicuous object, coastal regions, open

beaches, tidal flats, estuaries, and sandy islands

Notes:

1. Habitat information is from the Audubon field guide (Audubon 2021a) and includes preferred nesting and general habitat.

USFWS IPaC information (USFWS 2021) is provided for a 460-square-mile region around Baffin Bay and a portion of North Padre
Island highlighting endangered, threatened, and migratory birds and their preferred habitat.

Erosion

Google Earth imagery from 2011 to 2020 indicates that Rabbit Island South is deteriorating from

erosional forces. This is consistent with documentation from the Coastal Bend Bays & Estuaries

Program, which notes that the North Padre Island shorelines are at high risk due to erosional forces

such as wave energy and relative sea level rise (CBBEP 2020).

Beneficial Use Source Material

The proposed source material for Rabbit Island South will consist of existing relict new work dredged

material currently inside of DMPAs #199 and #200, 0.5 and 0.15 mile away, respectively. The material
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located in the Laguna Madre placement areas came from material dredged from deltaic deposits of
Pleistocene Beaumont Formation or the Holocene Rio Grande delta during the original dredging of
the GIWW and has been shown to be more stable than recent maintenance dredged material
(Morton et al. 2001). Further information will need to be collected to determine more precise
composition and available quantities of dredged material from these sources.

10% Design

The main design features that are critical for rookery island success are as follows:

e Site location

e Island size and shape

e Containment and erosion protection

e Planting and natural recruitment of vegetation

These design features are evaluated in this memorandum for the preliminary Site design.

Site Location

The proposed location of the Site is approximately 0.2 mile east of the GIWW and between DMPAs
#199 and #200. The Site’s location was selected to avoid encroaching on those areas, as well as on
potentially dense seagrass habitat at the historic Rabbit Island location (as indicated by TPWD
seagrass data).

The proposed Site is approximately 0.7 mile from the nearest shoreline. This distance is above the
0.5-mile distance identified for minimizing predator access to rookery islands (Stanzel 2018).

The Site is located on a mounded area of relict new work material that provides shallow water with a
seabed elevation that averages -1.24 feet NAVD88 (-0.87 foot mean lower low water). Because the
Site is between two DMPAs, relict new work material existing inside or around the nearby DMPAs can
be dredged to construct the rookery island while also increasing the DMPAs' capacity for dredged
material. It is anticipated that access channels will need to be constructed for dredgers to access the
material inside the DMPAs. There is further shallow relict material with a seabed elevation

above -1 foot NAVD88 immediately spanning the east side of the Site that is anticipated to act as a
natural wave-energy dissipator and reduce erosive forces. Bathymetric surveys will need to be
conducted during subsequent design phases to better define Site dimensions and material needs.

Size and Shape

Based on availability of sediment, a cost analysis, and stakeholder feedback, the project team
proposes that the area of the Site be 7 acres. The Site will be created with dredged material placed to
an elevation of +3.8 feet NAVD88 and will be approximately rectangular in shape. A high-density
relict clay berm on all sides will be constructed to protect the island from wind and vessel-generated
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waves and can be seen in Figure 1. This shape of fill was selected to promote natural recruitment of
vegetation and provide habitat for a range of bird species. The elevation of dredged material fill
could be adjusted at further stages of design depending on the physical properties of the dredged
material or if target bird species and their specific requirements are identified to be different from
these assumptions. It is expected that environmental controls such as turbidity curtains and
temporary containment of material will be needed during construction to contain finer sediment
placed during construction.

Fill material could be obtained from existing relict material in DMPA #199 and DMPA #200 or from
adjacent areas outside of the DMPAs that have relict material. It is predicted that the required fill
volume will be approximately 115,000 cubic yards (cy), with approximately 35,000 cy being settled
volume. This value assumes 1 foot of foundation compression for every 3 feet of fill and does not
consider bulking. Geotechnical data will likely need to be collected during a subsequent design
phase to further evaluate the expected foundation compression and the expected bulking of
dredged material.

Containment and Erosion Protection

Based on the fetch in the predominant southeast wind direction and potential risk of wake erosion,
the project team proposes containment for the Site consisting of an unarmored berm that will
mitigate erosion to the rookery island and contain the dredged material. The berm will be composed
of higher density clay and constructed on an approximately -2.0 foot-NAVD88 grade. The berm wiill
contain a 4-horizontal-to-1-vertical (4H:1V) seaward side slope and a 3H:1V landward side slope
connected by a 12-foot-wide crest. The construction height of the crest will be +3.8 feet NAVD88. The
exact width will be dependent on the existing grade, but assuming -2.0 feet NAVD88, the berm base
width will be approximately 61 feet. Figure 3 depicts a typical cross section of the berm. The final
cross-sectional dimensions and slopes of the berm will need to be determined and refined,
respectively, through modeling and analysis of the sediment characteristics of the dredged material
and the berm subgrade during a subsequent phase of design.

The berm will be constructed from relict new work material removed from the nearby DMPAs and
shallows before the island is constructed. As shown in Figure 3, the fill material will be directly
contained by the berm. Confining the dredged fill material within the berm will reduce potential
impacts to sensitive habitats. Elevations on the existing mounded area of the Site lie within

the -1-foot-NAVD88 contour, and it is assumed that marsh buggies will be used to shape the berm.
The berm is proposed with a 4H:1V seaward slope to allow wildlife access into the Site. A 4H:1V slope
will also improve slope stability and reduce wave energy compared to steeper berm slopes. With
naturally shallow bathymetry surrounding the northeast and east sides of the Site and the
predominantly southeast wind direction, it is expected the east side of the island will have additional

natural protection from wind and wave impacts.
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Planting and Natural Recruitment of Vegetation

Based on stakeholder input and cost considerations, the project team determined that planting may
not be needed for the Site. Rather, natural vegetation recruitment will be allowed to proceed. If the
outcome is unsatisfactory (e.g., if the island has lower-than-expected use by desired bird species), an
adaptive management program can be instituted to modify the vegetation. Table 2 shows some of
the listed and migratory birds and their preferred habitats. At further design stages, this list could be
used to modify elevations within the Site to promote the preferred habitat of desired bird species.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
phase, pre-construction and as-built surveys, mobilization, materials, and construction of the berm.
These costs represent the estimated incremental costs; i.e., those costs over and above USACE's least
cost and environmentally acceptable dredged material and disposal alternative. Table 3 shows a line-
item list of each costing parameter and the total cost estimated for construction.
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Table 3
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total
Pre-Construction Survey 1 LS $ 30,000.00 | $ 30,000.00
Bird Island Berm and Internal Fill Excavation’ 115,000 cy $ 10.00 | $ 1,150,000.00
Marsh Buggy Fill Maintenance? 35 days $ 2,500.00 | $ 90,000.00
EZ:;;?;?;“C“O” Survey (topography/ 1 LS | $ 3000000 $§  30000.00
Post-Construction Survey (aerials) 1 LS $ 10,000.00 | $ 10,000.00
Navigational Aids? 4 Each $ 4,000.00 | $ 20,000.00
Subtotal® Sum | $ 1,300,000.00
Incremental Mobilization and Demobilization3# 1 LS $ 400,000.00 | $ 400,000.00
Construction Total® Sum | $ 1,700,000.00
100% Engineering and Design3 1 10% $ 200,000.00 | $ 200,000.00
Permitting 1 Each $ 100,000.00 | $ 100,000.00
Construction Management3 1 8% $ 100,000.00 | $ 100,000.00
Post-Construction Management 12 Month $ 10,000.00 | $ 120,000.00
Project Subtotal® Sum | $ 2,200,000.00
-30% Contingency3 1 30% $ 700,000.00 | $ 700,000.00
+50% Contingency? 1 50% $ 1,100,000.00 | $ 1,100,000.00
Low-End Total Project Estimated Cost? Total Sum | $ 1,500,000.00
High-End Total Project Estimated Cost? Total Sum | $ 3,300,000.00

Notes:

Costs were determined based upon publicly available datasets; no field work was conducted for this phase of the project.

1. Cost is based on incremental cost of diverting dredging equipment from GIWW to excavation areas.

2. Rounded to the nearest $10,000.
3. Rounded to the nearest $100,000.

4. Cost is based on mobilizing equipment above what is required for dredging the GIWW (i.e., marsh buggies).

LS: lump sum
sy: square yard

The costs vary from $1.5 million to $3.3 million, depending on the level of contingency allocated to
the project cost.

This 10% design represents a bird island near the upper range of bird island sizes desired, based on

stakeholder input. Future cost constraints may limit the island size that is ultimately constructed, but
at this level of design, it was decided to consider a site near the upper end of the range identified by
stakeholders.
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The estimates are developed using current and generally accepted engineering cost estimating
methods and are based on assumptions concerning future events. Actual costs may be affected by
known and unknown risks including, but not limited to, changes in general economic business
conditions, Site conditions that were unknown at the time the estimates were performed, future
changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.
Actual costs may vary from these estimates.

Ecosystem Benefits Expected

Creation of the Site is expected to have positive benefits on the regional ecosystem. Green Island, an
80-acre rookery island located in the adjacent Laguna Madre, was used to approximate the
ecological benefits for the Site. From 2011 to 2015, Green Island averaged approximately

1,000 breeding pairs of birds per year across three species that are listed in Table 2

(Audubon 2021b). Adjusting for acreage of rookery island, the Site may be expected to create habitat
for approximately 90 breeding pairs for three species of birds per year.

Due to the location of seagrass habitat adjacent to the Site, dredging of surrounding relict material
during construction could result in surrounding water depths that are conducive to further seagrass
colonization. This could increase the existing seagrass habitat in the regional ecosystem.

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. As previously mentioned, it is possible that in each phase additional
designs will be provided toward this project because of the partnership on this project between DU
and PCCA.
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Memorandum January 31, 2022

To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: Ransom Point 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Ransom Point site (Site), located in Texas General Land Office (GLO) Planning Region 3 of
the Texas coast in Redfish Bay in Nueces County, Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). The
project team is led by DU and Port of Corpus Christi Authority (PCCA) and includes Anchor QEA, LLC;
Sarosdy Consulting, Inc.; and the Texas Department of Transportation. In addition to the 16 sites
identified and prioritized, PCCA will provide additional resources to bring forward more site designs
for review if the site prioritization and selection so warrants. The project team coordinated two online
stakeholder meetings in each region to receive information about potential BU sites. Based on
stakeholder input, GLO feedback, publicly available data, and professional judgment, the project
team selected the Site as one of the 16 sites for 10% design development and cost estimation.

Ransom Point is a 70-acre island owned by the City of Aransas Pass approximately 2 miles southeast
of the Gulf Intracoastal Waterway (GIWW) and 1.5 miles north of the Corpus Christi Ship Channel
(CCSQ) in Redfish Bay in Nueces County, Texas. Ransom Point has an existing breakwater to the east
and southeast, which protects it from wave energy, making it an advantageous location for
restoration. The state-owned submerged land between Ransom Point and the breakwater was
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selected due to its proximity to possible sediment sources in the GIWW and CCSC, its existing
breakwater protection, and its potential to offset the degradation of nearby islands and marsh
habitat,

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in dredged material placement areas (DMPAs), and many of the existing DMPAs
along the Texas coast are nearing capacity. Resource agencies and stakeholders have long advocated
using dredged material beneficially to create and restore wetlands and bird islands, nourish beaches,
and counteract land loss. Historically, BU projects are difficult to manage because they are
multi-year, multi-faceted undertakings in which different organizations manage dredging schedules,
funding, project design, permitting, and construction activities. To help address these issues, the
objectives of this project include the following:

¢ Create and restore degrading coastal habitats.

e Establish sites for placement of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

¢ Identification and selection of BU sites

o 10% designs and cost estimates for at least 16 BU sites

e 30% designs for at least eight BU sites

e 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to create marsh habitat in a region
with degrading sensitive habitat. The design will use material dredged from navigation channels
during routine maintenance and potentially from the CCSC Channel Improvement Project, thus
reducing the volume of such material that will need to be placed in existing open-bay or upland
DMPAs. This 10% design is based upon publicly available datasets; no field work was conducted for
this phase of the project.
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Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.

e Estimate fill volumes for the proposed BU footprints.

e Identify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 5, North American Datum of
1983 (NADS83), in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA Port Aransas Station
8775237 is 4 miles southeast of the proposed marsh restoration. This station collects and records
real-time tide information dating back to 2002. The vertical datums from this station that will be used
for the Site are shown in Table 1.

Table 1
NOAA Port Aransas Station 8775237 Tidal Gauge Displaying NAVD88 Tidal Datums
Elevation
Tidal Datums (feet NAVDS88)
MHHW 0.89
MHW 0.86
MSL 0.50
MLW -0.03
MLLW -0.15

MHHW: mean higher high water
MHW: mean high water

MLLW: mean lower low water
MLW: mean low water

MSL: mean sea level
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Meteorological, Ocean, and Wave Data

Wind and Waves

The United States Army Corps of Engineers (USACE) Wave Information Studies (WIS) provides a
national resource of long-term wavefield climatologies for U.S. coastal waters that synthesizes
observations, multi-decade hindcasts, and storm event archives (USACE 2021). The WIS station
closest to the Site is Station 73039, just offshore on the Gulf side of Mustang Island in the Gulf of
Mexico. Because the station is located offshore, the wave data are not applicable to this project
design. However, the project team considers the wind data to be representative of the winds
experienced at the Site. Figure 2 summarizes wind data from January 1, 1980, through

December 31, 2014. The data indicate that the predominant wind direction is from the southeast,
with significant winds also coming from the north, northeast, east, and south.

There is a 0.8-mile fetch between Ransom Point and Harbor Island and a 1.8-mile fetch between
Ransom Point and Mustang Island, the closest land masses in the predominant southeast wind
direction. The existing breakwater is expected to limit erosion due to wind-generated waves. A wave
analysis of the direction and frequency of expected significant wave heights will be conducted in
subsequent phases of design.

Wake Erosion

The GIWW is approximately 2 miles northwest of the Site, and the CCSC is approximately 1.5 miles
south of the Site. The Site is protected from the GIWW by extensive marsh and seagrass beds. It is
also protected from some wakes from the CCSC by the breakwater. However, potential wake erosion
from the south or southwest due to vessels transiting the CCSC is expected to be a design
consideration.

Bathymetry

The NOAA National Centers for Environmental Information continuously updated digital elevation
model for the Texas Coast (NOAA 2021) was used to obtain bathymetry data for the Site. The Site
resides on a sloping seabed that ranges in elevation from 0 to -5 foot NAVD88.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. No pipelines were found within the footprint of the Site. The need for
Site-specific utility locations prior to construction will be determined during subsequent design
stages. No other infrastructure has been identified in the vicinity of the project Site.
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Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database was
completed for the Site between November 29 and December 30, 2021. This search revealed that no
archaeological surveys have been conducted and no archaeological sites have been identified within
the preliminary proposed placement site boundary (THC 2021).

Sensitive Habitat

GLO oyster habitat GIS data (GLO 2021) indicate that there is no oyster habitat identified within or
adjacent to the Site. According to Texas Parks and Wildlife Department (TPWD) seagrass data
(TPWD 2021), there are seagrasses mapped near the Site footprint (Figure 1). Because the sensitive
habitat data are not recent, surveys will likely need to be conducted during a subsequent phase of
design to evaluate the presence and extents of sensitive habitat to confirm or update the
understanding of sensitive habitat in the vicinity of the Site.

Beneficial Use Source Material

Potential sources of dredged material include the GIWW and CCSC, located near to the Site. The
Coastal Consistency Determinations from USACE indicate maintenance dredging on the GIWW and
CCSC near the Site (USACE 1999). However, recent communications with USACE indicate that
dredging is infrequent within the GIWW (Jones 2021). The identified DMPAs used by USACE near the
Site and their associated historical average annual quantity of dredged material, distance from the
Site, and channel segments are shown in Table 2. The average grain size and grain type percentages
of dredged material are shown in Table 3. This informs the quantity and characteristics of dredged
material that may be available during a dredging cycle. For example, the Site will be designed such
that the fines, which constitute a relatively high percentage of nearby sediment in the GIWW across
Redfish Bay, will be sheltered from erosive forces.



Table 2
USACE DMPA Areas Adjacent to the Site
GIWW and CCSC Distance Average Annual
DMPA Channel Segment from Site Dredging Quantity
No. (station) (miles) (cy)
156 946+000-950+000 2.5 47,840
157 950+000-960+000 1.9 88,586
158 956+000-960+500 1.75 77,905
159 960+500-963+000 1.7 41,125
160 963+000-967+000 1.9 56,880
161 967+000-971+000 23 48,330
162 971+000-978+000 3 78,480
Inner Basin to La Quinta
6 Junction 1.9 0
(0+00-270+00)
Inner Basin to La Quinta
7 Junction 2.2 35,000
(270+00-320+00)
Inner Basin to La Quinta
8 Junction 2.8 40,000
(320+00-400+00)
Inner Basin to La Quinta
9 Junction 3.75 51,000
(400+00-500+00)
Notes:

Source: USACE 1999

cy: cubic yard
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Table 3
Typical Sediment Characteristics Across GIWW in Redfish Bay and from the Inner Basin to
La Quinta Junction of the CCSC

Sediment Characteristics Across Sediment Characteristics from the
Redfish Bay Inner Basin to La Quinta Junction
Dso (mm) < 0.044 Dso (mm) < 0.256
27.6% sand 87.8% sand
33.6% silt 6.6% silt
38.8% clay 5.7% clay

Notes:

Channel Segment: (945+000-975+000) and (0+00-200+00)
Source: USACE 1999

Dso: median grain size

mm: millimeter

Further information will need to be collected during a subsequent phase of design to evaluate the
precise sediment characteristics. Due to the proximity of the Site to these sediment sources, this Site
should allow for lower construction costs compared to more remote potential marsh restoration
sites.

Marsh Vegetation Elevation Ranges

Typical habitat ranges for relevant marsh vegetation were determined based on site vegetation
surveys conducted by DU at the Lower Neches Wildlife Management Area Old River Unit, Texas Point
National Wildlife Refuge (NWR), McFaddin NWR Willow Lake Terraces, Anahuac NWR Roberts
Mueller Tract, Schicke Point, Guadalupe River Old Delta, and Goose Island State Park Cells sites
located in GLO Planning Regions 1 and 2 of the Texas coast. This is shown in Table 4.

Table 4
Typical Elevations for Target Marsh Vegetation
Elevation Elevation
Species (feet MSL) (feet NAVDS88)
Spartina patens 0.25to 1 0.75 to 1.50
Spartina alterniflora 0to 0.75 0.50 to 1.25

10% Design

The main design features that are critical for marsh island success are as follows:

e Site location
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e Marsh size and shape
e Containment and erosion protection
e Planting and natural recruitment of vegetation

These design features are evaluated in this memorandum for the preliminary Site design.

Site Location

The proposed location of the Site is approximately 1.5 miles north of the CCSC. The Site is located
between the existing Ransom Island and an existing breakwater (Figure 1).

The Site resides on a slope that ranges from 0 to -5 foot NAVD88 (0.03 to -4.97 feet mean lower low
water). Water depths of greater than 5 feet surround the Site, providing favorable conditions for
construction access. Bathymetric surveys will need to be conducted during subsequent design
phases to better define Site dimensions and material quantity needs.

Size and Shape

Based on the potential presence of seagrasses and available space between the breakwater and
existing upland, the project team proposes that the area of the Site be 16 acres. Due to expected
mounding of the placed material, the Site will be created with dredged material placed to an
elevation of +2.0 feet NAVD88, which will be at the upper end of the suitable habitat range for
Spartina patens and Spartina alterniflora. The elevation of dredged material fill could be adjusted at
further stages of design, depending on the physical properties of the dredged material or if other
target species and their specific requirements are identified. The Site will consist of fill extending
from the edge of the existing island toward the existing breakwater, allowing for a natural angle of
repose on the breakwater side of the fill.

The seagrass data from TPWD show that there may be sensitive seagrass habitat between the
breakwater and the island; however, the data are not recent. The location of seagrasses will need to
be determined through field surveys during subsequent stages of design. For this design, the
seagrass data from TPWD were used to inform the extent of the Site footprint. The footprint may
change depending on the results of field surveys. It is expected that environmental controls such as
turbidity curtains and temporary containment of material will be needed during construction to
contain fines placed at the Site.

Fill material could be obtained from the GIWW or the CCSC, as described in Table 3. It is predicted
that the required fill volume will be approximately 100,000 cubic yards (cy), with approximately
25,000 cy being settled volume. This value assumes 1 foot of foundation compression for every

3 feet of fill and does not consider bulking. Geotechnical data will likely need to be collected during
a subsequent design phase to further evaluate the expected foundation compression and the
expected bulking of dredged material.
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Containment and Erosion Protection

The existing breakwater will serve as protection from wind wave and wake erosion at the Site.
Temporary containment will be needed around the fill to allow the material to dewater and
consolidate. The footprint of the placed dredged material will need to be refined based on modeling
and analysis of the protection from wave erosion afforded by the existing breakwater.

Planting and Natural Recruitment

Based on stakeholder input and cost considerations, the project team determined that hydroseeding
the edge of the marsh will be the most effective method for vegetating the marsh. Natural
recruitment will then be allowed to proceed from the edge of the marsh inward. If the outcome is
unsatisfactory (e.g., if the marsh has a lower-than-expected density of vegetation or if undesirable
species of vegetation are present), an adaptive management program can be instituted to modify the
vegetation. Table 4 shows some of the targeted vegetation and their preferred habitat elevations.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
phase, pre-construction and as-built surveys, mobilization, and materials. These costs represent the
estimated incremental costs; i.e., those costs over and above USACE's least cost and environmentally
acceptable dredged material and disposal alternative. Table 5 shows a line-item list of each costing
parameter and the total cost estimated for construction.
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Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total
Pre-Construction Survey 1 LS $ 30,000.00 $ 30,000.00
Incremental Dredging Cost (2 miles pipeline) 100,000 cy $ 10.00 $  1,000,000.00
Marsh Buggy Fill Maintenance' 31 Days $  2,500.00 $ 80,000.00
Hydroseeding' 60,000 sf $ 0.20 $ 10,000.00
Post-Construction Survey (topography/ 1 LS $  30,000.00 $ 30,000.00
bathymetry)
Post-Construction Survey (aerials) 1 LS $ 10,000.00 $ 10,000.00
Subtotal? Sum $ 1,200,000.00
Incremental Mobilization and Demobilization 1 5% $ 60,000.00 $ 60,000.00
Construction Total? Sum $ 1,300,000.00
100% Engineering and Design? 1 10% $ 100,000.00 $ 100,000.00
Permitting 1 Each $ 100,000.00 $ 100,000.00
Construction Management? 1 8% $ 100,000.00 $ 100,000.00
Post-Construction Management 12 Month $ 10,000.00 $ 120,000.00
Project Subtotal? Sum $ 1,700,000.00
-30% Contingency? 1 30% $ 500,000.00 $ 500,000.00
50% Contingency? 1 50% $ 900,000.00 $ 900,000.00
Low-End Total Project Estimated Cost? Total Sum $ 1,200,000.00
High-End Total Project Estimated Cost? Total Sum $ 2,600,000.00
Notes:

Costs were determined based upon publicly available datasets; no field work was conducted for this phase of the project.

1. Rounded to the nearest $10,000.
2. Rounded to the nearest $100,000.

LS: lump sum
sf: square foot

The costs vary from $1.2 million to $2.6 million, depending on the level of contingency allocated to
the project cost.

The estimates are developed using current and generally accepted engineering cost estimating
methods and are based on assumptions concerning future events. Actual costs may be affected by
known and unknown risks including, but not limited to, changes in general economic business
conditions, Site conditions that were unknown at the time the estimates were performed, future
changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.
Actual costs may vary from these estimates.
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Ecosystem Benefits Expected

Creation of the Site is expected to have positive benefits on the regional ecosystem. The marsh
restoration is expected to add 16 acres of marsh habitat to the regional ecosystem. This region is
also experiencing degrading upland and marsh habitats and the restoration will improve the
resilience of habitats northwest of the Site as well as Ransom Island.

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort, although there is a risk that more detailed
seagrass mapping could significantly reduce the available fill footprint. Should this Site be selected
for additional design efforts, it can be expected that some aspects of the design in this
memorandum will be modified and, as appropriate, improved. In particular, field monitoring to
identify the presence and extent of seagrasses will be important to confirm the viability of this
project and the spatial extent of marsh creation. As previously mentioned, it is possible that in each
phase additional designs will be provided toward this project because of the partnership on this
project between DU and PCCA.
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To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited, Inc.
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: Rockport Beach 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Rockport Beach site (Site), located in Texas General Land Office (GLO) Planning Region 3 of
the Texas coast in Aransas Bay in Aransas County, Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). The
project team is led by DU and Port of Corpus Christi Authority (PCCA) and includes Anchor QEA, LLC;
Sarosdy Consulting, Inc.; and the Texas Department of Transportation. In addition to the 16 sites
identified and prioritized, PCCA will provide additional resources to bring forward more site designs
for review if the site prioritization and selection so warrants. The project team coordinated two online
stakeholder meetings in each region to receive information about potential BU sites. Based on
stakeholder input, GLO feedback, publicly available data, and professional judgment, the project
team selected the Site as one of the 16 sites for 10% design development and cost estimation.

Rockport Beach is a public beach located on Aransas County Navigational District (ACND) land
approximately 1.7 miles northwest of the Gulf Intracoastal Waterway (GIWW) in Aransas Bay, Aransas
County, Texas. Due to erosion from Hurricane Harvey, the profile of the beach was altered, limiting
pedestrian wading access into Aransas Bay. This Site was selected due to a need for beach
nourishment to return the underwater beach profile to pre-Harvey conditions and due to the
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proximity of beach quality sand identified in the GIWW. ACND has a separate effort to design and
fund restoration of that portion of the beach profile above the waterline.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in dredged material placement areas (DMPAs), and many of the existing DMPAs
along the Texas coast are nearing capacity. Resource agencies and stakeholders have long advocated
using dredged material beneficially to create and restore wetlands and bird islands, nourish beaches,
and counteract land loss. Historically, BU projects are difficult to manage because they are multiyear,
multifaceted undertakings in which different organizations manage dredging schedules, funding,
project design, permitting, and construction activities. To help address these issues, the objectives of
this project include the following:

¢ Create and restore degrading coastal habitats.

e Establish sites for placement of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

¢ Identification and selection of BU sites

o 10% designs and cost estimates for at least 16 BU sites

e 30% designs for at least eight BU sites

e 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site will be designed to beneficially use dredged material to nourish a public beach eroded
during Hurricane Harvey. The design will use material dredged from navigation channels during
routine maintenance, thus reducing the volume of such material that will need to be placed in
existing open-bay or upland DMPAs. This 10% design is based upon publicly available datasets; no
field work was conducted for this phase of the project.

Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs
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e Delineate conceptual footprints for proposed BU placement.

¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.
e Estimate fill volumes for the proposed BU footprints.

¢ Identify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 4, North American Datum of
1983 (NADS83), in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA Rockport, TX Station
8774770 is 0.7 mile southwest of the proposed beach. This station collects and records real-time tide
information dating back to 1948. The vertical datums from this station that will be used for the Site

are shown in Table 1.

Table 1
NOAA Rockport, TX Station 8774770 Tidal Gauge Displaying NAVD88 Tidal Datums
Elevation
Tidal Datums (feet NAVDS88)
MHHW 1.30
MHW 1.29
MSL 1.12
MLW 0.94
MLLW 0.93

Notes:

MHHW: mean higher high water
MHW: mean high water

MLLW: mean lower low water
MLW: mean low water

MSL: mean sea level

Meteorological, Ocean, and Wave Data

Wind and Waves

The United States Army Corps of Engineers (USACE) Wave Information Studies (WIS) provides a
national resource of long-term wavefield climatologies for U.S. coastal waters that synthesizes
observations, multidecade hindcasts, and storm event archives (USACE 2021). The WIS station closest
to the Site is Station 73042, just offshore on the Gulf side of Matagorda Island in the Gulf of Mexico.



January 31, 2022
Page 4

Because the station is located offshore, the wave data are not applicable to this project design.
However, the project team considers the wind data to be representative of the winds experienced at
the Site. Figure 2 summarizes wind data from January 1, 1980, through December 31, 2014. The data
indicate that the predominant wind direction is from the southeast, with significant winds also
coming from the north, northeast, east, and south.

There is a 5-mile fetch between Rockport Beach and Matagorda Island, the closest land mass in the
predominant southeast wind direction. Due to the fetch, the Site is anticipated to be in a high
wave-energy environment.

Beach nourishment is intended to add sand to replace material that has been lost due to wind/wave
action; ideally this replacement will be done using similarly sized material to the beach sands that are
naturally present on the Site. Thus, the post-nourishment condition will be expected to have similar
stability under wave attack compared to the beach before the erosion event. Natural beaches are
dynamic, with sand that moves seasonally; they are not intended to be static, stable shoreline
features. Thus, selecting materials for stability against waves is not a design consideration for this
project, and a wind-wave analysis may not be needed during subsequent design phases.

Bathymetry

Surveys of the Rockport Beach profile from pre- and post-Hurricane Harvey were used to determine
the bathymetry for the Site (GLO 2018). Surveys indicate an episodic erosion from Hurricane Harvey
occurring from the eastern jetty and extending west approximately 800 feet. The surveys indicate
that a significant portion of that eroded material may have migrated further offshore into a bar
system. The pre-Hurricane Harvey beach profile at the location of the episodic erosion is
approximately -2 to -4 feet NAVD88. The depth after Hurricane Harvey extends to as deep

as -10 feet NAVD88.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. No utilities or pipelines were identified near the Site. The need for
Site-specific utility locations prior to construction will be determined during subsequent design
stages; however, utilities are not expected to be a major design consideration for a project of this
nature.

The beach has groins along its eastern and western sides. These will need to be avoided during
construction of the Site.

Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database was
completed for the Site between November 29 and December 30, 2021. This search revealed that no
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archaeological surveys have been conducted and no archaeological sites have been identified within
the preliminary proposed placement site boundary (THC 2021).

Cultural resources are not expected to be a major design consideration for a project of this nature.

Sensitive Habitat

GLO oyster habitat GIS data (GLO 2021) indicate that there is no oyster habitat identified within or
adjacent to the Site. According to Texas Parks and Wildlife Department seagrass data (TPWD 2021),
there are no seagrasses mapped within or adjacent to the Site location. Because the sensitive habitat
data are not recent, surveys will likely need to be conducted during a subsequent phase of design to
evaluate the presence and extents of sensitive habitat to confirm or update the understanding of
sensitive habitat in the vicinity of the Site.

Beneficial Use Source Material

One potential source of dredged material is the GIWW and associated DMPAs, located adjacent to
the Site. Based on Coastal Consistency Determinations from USACE, USACE has historically
performed maintenance dredging on the GIWW near the Site (USACE 1999). Continued dredging has
recently been confirmed by USACE (Jones 2021). The identified DMPAs used by USACE adjacent to
the Site and their associated historical average annual quantity of dredged material, distance from
the Site, and channel segments are shown in Table 2.

Table 2
USACE DMPA Areas Near the Site with Expected Beach Quality Sand
Distance Average Annual
DMPA Channel Segment from Site | Dredging Quantity
No. (station) (miles) (cy)
138 883+000-891+000 1.6 125,624
139 891+000-895+000 1.9 77,088
140 895+000-902+000 2.5 88,051
141 890+000-906+000 2.8 165,185

Notes:
Source: USACE 1999
cy: cubic yard

10% Design

The main design features that are critical for beach restoration success are as follows:

¢ Site location
e Size and shape
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These design features are evaluated in this memorandum for the preliminary Site design.

Site Location

The proposed location of the Site is on the bayward side of the surf zone of Rockport Beach. This Site
is approximately 1.5 miles north of the GIWW in Rockport, Texas.

The Site is located in the hole in the surf zone caused by Hurricane Harvey. Before Hurricane Harvey,
there was an existing hole at approximately -5 feet NAVD88 at its deepest point that was increased
to -10 feet NAVD88 post-Hurricane Harvey (GLO 2018). This hole extends across the shoreline of the
beach, gradually becoming more shallow toward the western portion of the beach.

Size and Shape

Based on the pre-Hurricane Harvey conditions of the beach, it is proposed to fill the hole caused by
Hurricane Harvey up to approximately -2 to -3 feet NAVD88, depending on the cross-shore location
of the hole along the beach. This will bring the hole back up to historic beach elevations.

GLO approximates that 11,000 cubic yards (cy) of material were eroded from the beach, most of
which was eroded from the eastern portion of the beach now containing the hole. By reviewing the
profiles of the beach taken by GLO (2018), it appears that a high percentage of the eroded material
has moved further offshore into a bar system. There is the potential that some of that material may
have been pushed back into the hole through current and wave forcing in the years since the GLO
data were collected. The profiles also indicate that the eastern portion of the beach has experienced
persistent erosion in the deepest locations of the hole, so it is also possible that the hole has
continued to erode and may be deeper now than when the survey was conducted in 2018. Surveys
will need to be conducted during subsequent design phases to determine the current extent of the
hole and how much dredged material will be required to return the beach to pre-Hurricane Harvey
conditions.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
phase, pre-construction and as-built surveys, mobilization, materials, and construction of the
nourishment. These costs represent the estimated incremental costs; i.e., those costs over and above
USACE's least cost and environmentally acceptable dredged material and disposal alternative. Table 3
shows a line-item list of each costing parameter and the total cost estimated for construction.
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Table 3
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total
Pre-Construction Survey 1 LS $ 3000000 | $ 30,000.00
Incremental Dredging Cost (2-mile pipeline) 11,000 cy $ 10.00 | $ 110,000.00
Marsh Buggy Fill Maintenance' 7 days $ 250000 | $ 20,000.00
E‘a’f;;/i:’::‘r;r)“dio” Survey (topography/ 1 Ls $ 30,00000 | § 30,000.00
Subtotal Sum | $ 190,000.00
Incremental Mobilization 1 LS $ 20,000.00 | $ 20,000.00
Construction Total Sum § 210,000.00
100% Engineering and Design’ 1 25% $ 5000000 | $ 50,000.00
Permitting 1 Each $ 6000000 | $ 60,000.00
Construction Management' 1 20% $ 40,000.00 | $ 40,000.00
Post-Construction Management 3 Month $ 10,000.00 | $ 30,000.00
Project Subtotal® Sum | $ 400,000.00
-30% Contingency 1 30% $ 120,000.00 | $ 120,000.00
+50% Contingency 1 50% $ 200,000.00 | $ 200,000.00
Low-End Total Project Estimated Cost Total Sum | $ 280,000.00
High-End Total Project Estimated Cost Total Sum | $ 600,000.00

Notes:

Costs were determined based upon publicly available datasets; no field work was conducted for this phase of the project.

1. Rounded to the nearest $10,000.
2. Rounded to the nearest $100,000.

LS: lump sum

The costs vary from $280,000 to $600,000, depending on the level of contingency allocated to the

project cost.

The estimates are developed using current and generally accepted engineering cost estimating

methods and are based on assumptions concerning future events. Actual costs may be affected by

known and unknown risks including, but not limited to, changes in general economic business

conditions, Site conditions that were unknown at the time the estimates were performed, future

changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.

Actual costs may vary from these estimates.
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Benefits Expected

Creation of the Site is expected to have positive benefits to public recreation in the region. This
nourishment will bring the beach to pre-Hurricane Harvey conditions and will increase public safety
by filling a steep hole within the surf zone of the public beach.

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. As previously mentioned, it is possible that in each phase additional
designs will be provided toward this project because of the partnership on this project between DU
and PCCA.
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Memorandum January 31, 2022

To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Ray Newby, Adrienne Accardi, Alexander Freddo, and
Hayden Smith, Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: Sunset Lake 10% Design Memorandum

Introduction

This 10% design memorandum describes design criteria and assessments associated with the
proposed Sunset Lake site (Site), located in Texas General Land Office (GLO) Planning Region 3 of the
Texas coast near Corpus Christi Bay in San Patricio County, Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU), to identify priority locations and
develop 10% designs and opinions of probable construction costs for at least 16 sites in GLO
Planning Regions 3 and 4 of the Texas coast for the beneficial use of dredged material (BU). To assist
in this endeavor, the Port of Corpus Christ Authority (PCCA) has committed to provide in-kind
services to advance several additional BU sites in tandem with the aforementioned scope. The project
team is led by DU and PCCA and includes Anchor QEA, LLC; Sarosdy Consulting, Inc.; and the

Texas Department of Transportation. In addition to the 16 sites identified and prioritized, PCCA will
provide additional resources to bring forward more site designs for review if the site prioritization
and selection so warrants. The project team coordinated two online stakeholder meetings to receive
information about potential BU sites. Ultimately, the project team did not select this site as part of
the 16 sites for 10% design. However, based on stakeholder input, GLO feedback, publicly available
data, and professional judgment, PCCA selected the Site to advance to the 10% design development
and cost estimation.

Sunset Lake is a saltwater habitat located 0.5 mile south of the City of Portland, Texas, that provides
recreational kayaking and fishing opportunities. It was created as a borrow pit to source fill material
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related to the construction of the Nueces Bay Causeway. The Site contains deep water with limited
circulation to Nueces Bay via a single inlet. This deep water offers marginal habitat value and likely
experiences hypoxic conditions. Stakeholder engagements (mainly Coastal Bend Bay & Estuaries
Program [CBBEP]) indicate that the Site would provide significantly greater habitat value as seagrass
beds.

Project Objectives

Frequent dredging is needed to develop and maintain Texas ship channels. The dredged material
must be deposited in dredged material placement areas (DMPAs), and many of the existing DMPAs
along the Texas coast are nearing capacity. Resource agencies and stakeholders have long advocated
using dredged material beneficially to create and restore wetlands and bird islands, nourish beaches,
and counteract land loss. Historically, BU projects are difficult to manage because they are multiyear,
multifaceted undertakings in which different organizations manage dredging schedules, funding,
project design, permitting, and construction activities. To help address these issues, the objectives of
this project include the following:

¢ Create and restore degrading coastal habitats.

e Establish sites for disposal of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

e Reduce shoaling in the GIWW and other ship channels.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

e |dentification and selection of BU sites

e 10% designs and cost estimates for at least 16 BU sites

e 30% designs for at least eight BU sites

e 60% designs, cost estimates, and permit application packages for at least five BU sites

This memorandum documents the 10% design and cost estimate for one of the selected sites.

Design Objectives

This Site design will beneficially use dredged material to create seagrass beds in a region of
deepwater tidal habitat with adjacent tidal wetlands. The design will use material dredged from
navigation channels and PCCA projects during routine maintenance, thus reducing the volume of
such material placed in existing open-bay or upland DMPAs. This 10% design is based upon publicly
available datasets; no field work was conducted for this phase of the project.
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Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.

e Estimate fill volumes for the proposed BU footprints.

¢ Identify data gaps to be addressed in subsequent design stages.

e Provide preliminary cost estimates.

Existing Data Review

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane Zone 5, North American Datum of
1983 (NADS83), in U.S. survey feet. The primary vertical datum used for the Site is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The USS Lexington, Corpus Christi Bay,
TX Station 8775296 is approximately 5.4 miles southwest of the proposed Site. This station collects
and records real time tide information dating back to 2010. The Station 8775296 vertical datums
used for the Site are shown in Table 1.

Table 1
USS Lexington, Corpus Christi Bay, TX Station 8775296 Tidal Gauge Displaying NAVD88 Tidal
Datums

Elevation
Tidal Datums (feet NAVD88)
MHHW 1.02
MHW 1.01
MSL 0.76
MLW 043
MLLW 042

Notes:

MHHW: mean higher high water
MHW: mean high water

MLLW: mean lower low water
MLW: mean low water

MSL: mean sea level
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Meteorological, Ocean, and Wave Data

Wind and Waves

The United States Army Corps of Engineers (USACE) Wave Information Studies (WIS) provides a
national resource of long-term wavefield climatologies for U.S. coastal waters that synthesizes
observations, multi-decade hindcasts, and storm event archives (USACE 2021). The WIS station
closest to the Site is Station 73039, just offshore on the Gulf side of Port Aransas, Texas, in the Gulf of
Mexico. Because the station is located offshore, the wave data were not used. However, the project
team considers the wind data to be representative of the winds experienced at the Site. Figure 2
summarizes wind data from January 1, 1990, through December 31, 2014. The data indicate that the
predominant wind direction is from the southeast, with significant winds also coming from the north,
northeast, east, and south.

The southeast shoreline of Sunset Lake dissipates waves in the predominate southeast wind
direction. Due to the Site's proximity to the Nueces Bay Causeway (U.S. Highway 181) and Portland,
the Site is protected from wave action from the north, northeast, and east. Wave energy is expected
to be minimal.

Wake Erosion

The Site is bounded by a combination of estuarine and marine wetlands and shorelines that dissipate
potential wake erosion from vessels transiting La Quinta Channel and recreational vessels in the
nearby Nueces and Corpus Christi bays. However, there is recreational vessel traffic inside of

Sunset Lake, and an analysis of the erosive effects of vessel traffic will be conducted during
subsequent phases of design to better understand the extent of the present and future
vessel-induced erosion inside of Sunset Lake.

Bathymetry

Average water depths within the Site are shown to be -0.26 foot NAVD88 (0.16 foot MLLW). These
data are assumed to be inaccurate; therefore, bathymetric surveys will likely need to be conducted
during a subsequent phase of design to evaluate Site water depth and determine accurate volume of
placement material.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) was used to identify utilities and
pipelines near the Site. Within a 1-mile radius, three plugged gas wells and two plugged oil/gas wells
are documented. The nearest plugged gas well is approximately 0.1 mile from the Site; however, it is
not anticipated that it will affect the design or constructability of the Site. Four pipelines were found
approximately 0.7 mile northeast of the Site boundary: two natural gas gathering lines operated by
Sulphur River Exploration, LLC; a crude oil gathering line operated by BEPCO, L.P,; and a natural gas
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gathering line operated by Southcross CCNG Gathering, Ltd. Pipeline locations are shown in Figure 1.
The need for Site-specific utility locations prior to construction will be determined during subsequent
design stages.

U.S. Highway 181 and residential properties are immediately adjacent to the Site. Protection of the
highway and residential foundations will need to be considered in subsequent phases of design.

Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Atlas Database (THC 2021)
was completed on December 21, 2021. This search revealed that no sites have been identified within
the Site. Two cultural resources were identified within 1 mile of the Site: a historical marker for

Reef Road and a marker for the Bay View College site. The proposed project will not affect these
resources.

Sensitive Habitat

Based on GLO oyster habitat GIS data (GLO 2021), oyster habitat is located approximately 1,300 to
2,600 feet southwest, west, northwest, north, and northeast of the Site. All of the oyster habitat is
separated from the Site by uplands or the Nueces Bay Causeway. According to Texas Parks and
Wildlife Department seagrass data (TPWD 2021), there are seagrasses mapped within the Site and
immediately adjacent to the Sunset Lake shoreline in Corpus Christi Bay. Surveys will likely need to
be conducted during a subsequent phase of design to evaluate the presence and extents of sensitive
habitat.

Erosion

Sunset Lake southeast shorelines are subject to erosion from waves created as a result of the
prevailing southeast wind and long fetch of Corpus Christi Bay. Due to its location within
Corpus Christi Bay, the Site is believed to be protected from erosive forces.

Beneficial Use Source Material

A potential source of dredge material is La Quinta Channel Extension, located 3 miles northeast of
the Site. PCCA estimates approximately 2,560,000 cubic yards (cy) of maintenance material from the
La Quinta Channel Extension as well as 96,600 cy of maintenance material from the berths at the

La Quinta Terminal. Additionally, PCCA is authorized to dredge a third berth at the La Quinta
Terminal, which would generate approximately 650,500 cy of new work material. Based on Coastal
Consistency Determinations from USACE, USACE has historically performed maintenance dredging
on the La Quinta Channel near the Site (USACE 1999). The average grain size and grain type
percentages are shown in Table 2. This informs the quantity and characteristics of dredged material
that may be available during a dredging cycle. For example, the Site will be designed such that the
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clay, which constitutes a relatively high percentage of nearby sediment, will be sheltered from erosive
forces.

Table 2
Typical Sediment Characteristics in the La Quinta Channel

Sediment Characteristics from the
La Quinta Channel

Dso (mm) =0.020

10.78.5% Sand

71.4% Silt

17.9% Clay

Notes:

Source: USACE 1999
Dso: median grain size
mm: millimeter

10% Design Features
The main design features that are critical for seagrass beds success are as follows:

e Site location
¢ Size and shape
e Planting and natural recruitment of vegetation

These design features are evaluated in this memorandum for the preliminary Site design.

10% Design

Site Location

The Site is located between U.S. Highway 181 and Sunset Drive, Portland, Texas, approximately
600 feet east and 1,000 feet southeast of existing seagrass beds. The project proposes to raise the
existing borrow pit to seagrass elevations. Because the Site is in the vicinity of seagrasses, it is likely
that seagrasses will naturally propagate with the newly constructed design elevations; therefore,
planting is not proposed.

The water depths within the Site are expected to be deep water due to previous borrow pit activity;
however, according to data in the NOAA Digital Elevation Model (NOAA 2021), average water depths
within the Site are shown to be -0.26 foot NAVD88 (0.16 foot MLLW). The average seabed elevations
surrounding the Site are +1.39 feet NAVD88 (+1.81 feet MLLW). These depths will make it difficult to
deploy heavy equipment from barges without the dredging of access channels. An option could be
to designate a work corridor and laydown area along the access road of U.S. Highway 181 or lay a
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dredged material pipeline across, or under, Sunset Lake Park and Sunset Drive. Bathymetric surveys
will need to be conducted during subsequent design phases to better define Site dimensions and
material needs.

Size and Shape

Based on availability of sediment, a cost analysis, and stakeholder feedback, the project team
proposes that the area of the Site be 63.1 acres. The Site would be created with dredged material
placed to an elevation of -1.0 foot NAVD88 to resemble the preference of the surrounding seagrass
habitat. The Site perimeter will follow the shape of the shoreline with no proposed armoring. The
perimeter is bounded by existing estuarine and marine wetlands. A sole inlet located northwest of
the Site and under the Nueces Bay Causeway (U.S. Highway 181), driven by the tidal cycle in
Nueces Bay, will allow for water exchange, as well as ingress and egress of organisms.

Fill material could be obtained from the nearby La Quinta Channel, as described in Table 2. It is
expected that temporary containment of material on the open end will be needed during
construction to allow for material dewatering. Because accurate bathymetry is not available for the
Site, an assumed average water depth of 5 feet was used to calculate fill material volume. This
volume was approximated to be 398,430 cy. This value assumes 1 foot of foundation compression
for every 3 feet of fill and does not consider bulking. Bathymetry surveys will be needed during the
subsequent design phase to determine the required dried fill volume and present seagrass
colonization depths. Geotechnical data also will likely need to be collected during a subsequent
design phase to further evaluate the expected foundation compression and the expected bulking of
dredged material.

Planting and Natural Recruitment

Based on stakeholder input and cost considerations, the project team determined that planting will
not be needed for the Site. Rather, natural recruitment will be allowed to proceed. If the outcome is
unsatisfactory an adaptive management program can be instituted to modify the vegetation.

Site Construction Cost Estimates

Construction costs were estimated for the design outlined in the previous sections. The estimated
costs include permitting, 100% design, engineering costs for advancing the design to the construction
phase, pre-construction and as-built surveys, mobilization and materials. These costs represent the
estimated incremental costs; i.e., those costs over and above USACE's least cost and environmentally
acceptable dredged material and disposal alternative. Table 3 shows a line-item list of each costing
parameter and the total cost estimated for construction.
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Table 3
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity Unit Unit Price Total
Pre-Construction Survey 1 LS $ 30,000.00 $ 30,000.00
EZ:;;&Q::;)“CM” Survey (topography/ 1 LS $  30,000.00 $ 30,000.00
g:;flm:;ta' Dredging Cost (3-mile 398,430 oy $ 15.00 $  6,000,000.00
Post Construction Survey (aerials) 1 LS $ 10,000.00 $ 10,000.00
Subtotal’ Sum $ 6,100,000.00
Incremental Mobilization? 1 5% $  310,000.00 $ 310,000.00
Construction Total’ Sum $ 6,400,000.00
100% Engineering and Design’ 1 10% $  600,000.00 $ 600,000.00
Permitting 1 Each $ 100,000.00 $ 100,000.00
Construction Management' 1 8% $  500,000.00 $ 500,000.00
Post-Construction Management 12 Month $ 10,000.00 $ 120,000.00
Project Subtotal’ Sum $ 7,700,000.00
-30% Contingency’ 1 30% $ 2,000,000.00 $ 2,300,000.00
+50% Contingency’ 1 50% $ 3,200,000.00 $ 3,900,000.00
Low-End Total Project Estimated Cost' Total Sum $ 5,400,000.00
High-End Total Project Estimated Cost' Total Sum $ 11,600,000.00

Notes:

Costs were determined based upon publicly available datasets; no field work was conducted for this phase of the project.

1. Rounded to the nearest $100,000.
2. Rounded to nearest $10,000

LS: lump sum

The costs vary from $5.4 million to $11.6 million, depending on the level of contingency allocated to

the project cost. Cost savings may be realized after bathymetric surveys are conducted and fill

volume is revisited. The estimates are developed using current and generally accepted engineering

cost estimating methods and are based on assumptions concerning future events. Actual costs may

be affected by known and unknown risks including, but not limited to, changes in general economic

business conditions, Site conditions that were unknown at the time the estimates were performed,

future changes in Site conditions, regulatory or enforcement policy changes, and delays in

performance. Actual costs may vary from these estimates.
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Ecosystem Benefits Expected

Creation of the Site is expected to have positive benefits on the regional ecosystem. The proposed
change in elevations will convert a deep-water hypoxic environment to one with better water quality
and where seagrass beds can naturally propagate. The seagrasses will contribute to increased habitat
acreage and quality, nursery areas for fish and other marine organisms, and food sources for other
wildlife. The Site will also improve water quality through nutrient uptake and retention and sediment

trapping.

Future Work

Of the sites selected for 10% designs in this project, at least eight will be selected for 30% designs,
and at least five of those will subsequently be selected for 60% designs and cost estimates. No fatal
flaws have been identified in this 10% design effort. Should this Site be selected for additional design
efforts, it can be expected that some aspects of the design in this memorandum will be modified
and, as appropriate, improved. As previously mentioned, it is possible that in each phase additional
designs will be provided toward this project because of the partnership on this project between DU
and PCCA.
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Memorandum June 30, 2022

To: Melissa McCutcheon, Texas General Land Office

From: Todd Merendino, Ducks Unlimited, Inc.
Sarah Garza, Harrison McNeil, and Yvonne Dives-Gomez, Port of Corpus Christi Authority
John Laplante, Dan Opdyke, Renee Robertson, Alexander Freddo, and Hayden Smith,
Anchor QEA, LLC
Jane Sarosdy, Sarosdy Consulting, Inc.

Re: Causeway Bird Island 30% Design Memorandum

Introduction

This 30% design memorandum describes design criteria and assessments associated with a beneficial
use of dredged material (BU) project at the proposed Causeway Bird Island site (Site), located in
Texas General Land Office (GLO) Planning Region 3 of the Texas coast in Nueces Bay in Nueces
County, Texas (Figure 1).

Project Background

GLO awarded a Coastal Management Program Project of Special Merit grant (funded through the
Gulf of Mexico Energy Security Act) to Ducks Unlimited, Inc. (DU) to coordinate with stakeholders
and identify restoration sites for BU. The Port of Corpus Christi Authority (PCCA), a project partner,
has also contributed staff and financial resources to expand the project scope. The project team is
led by DU and PCCA and includes Anchor QEA, LLC; Sarosdy Consulting, Inc,; and the Texas
Department of Transportation. Collectively, the project team coordinated three stakeholder meetings
with state and federal resource agencies, nongovernmental organizations, academia, consultants,
and local officials in each region to solicit information about potential BU sites. Based on stakeholder
input, GLO feedback, publicly available data, and professional judgment, the project team has
developed 10% designs for 18 sites in GLO Planning Regions 3 and 4 of the Texas coast and 2 GLO-
approved sites in Mesquite Bay and San Antonio Bay in GLO Planning Region 2. After completion of
the 10% designs, 11 of the designs were selected to continue to 30% designs, and up to 7 of those
designs will be chosen for 60% designs and permit application packages. The project team selected
the Site as one of the 20 sites for 10% design development and cost estimation. Based on the Site's
restoration potential and construction feasibility, the project team selected the Site to proceed to
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30% design and opinion of probable construction costs using funding from the GLO Coastal
Management Program Project of Special Merit grant.

Conservationists have identified the Nueces Bay rookery islands as an important location for
protecting and restoring bird habitat (CBBEP 2020a; Hackney et al. 2016). Causeway Bird Island is
located on state-owned submerged land approximately 0.1 mile northeast of the Rincon Canal and
2.3 miles north of the Corpus Christi Ship Channel (CCSC) in Nueces Bay in Nueces County, Texas
(Figure 1). This area was selected because offshore breakwaters constructed in 2022 provide
protection to the existing island, and placement of dredged material between the breakwaters and
the existing island will increase bird habitat. Placement of material has not yet been designed and is
the subject of this design. The Site is ideal for restoration because of its proximity to sediment
sources in the Rincon Canal and CCSC and its proximity to nearby potential bird foraging areas.

Project Objectives

Frequent dredging is needed to develop and maintain Texas navigation channels. The dredged
material is often deposited in dredged material placement areas (DMPAs), and many of the existing
DMPAs along the Texas coast are nearing capacity. Resource agencies and stakeholders have long
advocated using dredged material beneficially to create and restore wetlands and bird islands,
nourish beaches, and counteract land loss. Historically, BU projects are difficult to manage because
they are multiyear, multifaceted undertakings in which different organizations manage dredging
schedules, funding, project design, permitting, and construction activities. To help address these
issues, the objectives of this project include the following:

¢ Create and restore degrading coastal habitats.
e Establish sites for placement of dredged material to reduce reliance on existing DMPAs.
e Improve coastal resiliency of the natural and built environment.

To accomplish these objectives, the project includes the following tasks:

e Stakeholder outreach and coordination

e Identification and selection of BU sites

e 10% designs and cost estimates for 20 BU sites

e 30% designs and cost estimates for 11 BU sites

e 60% designs, cost estimates, and permit application packages for up to seven BU sites

This memorandum documents the 30% design and cost estimate for the Site.

Design Objectives

The Site will be designed to beneficially use dredged material to restore a rookery island in a region
with degrading coastal bird habitat. The design will potentially use material from the CCSC and
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Rincon Canal maintenance dredging, thus reducing the volume of such material that will need to be
placed in existing open-bay or upland DMPAs. This 30% design is based upon publicly available
datasets, as well as focused field work conducted by DU.

Design objectives include the following:

e Develop a preliminary vision based on available data for the Site that includes the following:
- Habitat to be created or restored
- Potential sediment source(s)
- Approaches to minimize long-term maintenance costs

e Delineate conceptual footprints for proposed BU placement.

¢ |dentify key sensitive habitats and construction considerations in the vicinity of the Site.

e Estimate fill volumes for the proposed BU footprints.

e Identify data gaps to be addressed in subsequent design phases.

e Provide preliminary cost estimates.

Existing Data Review

A review of existing data and the focused data collected by DU was performed to develop the Site.
This section describes the data reviewed and collected for the 30% design.

Horizontal and Vertical Datums

The horizontal datum used for the Site is the Texas State Plane South Zone, North American Datum
of 1983 in U.S. survey feet. The primary vertical datum used for the Site design is the North American
Vertical Datum of 1988 (NAVD88). The National Oceanic and Atmospheric Administration (NOAA)
maintains an active tide gauge within the vicinity of the Site. The NOAA USS Lexington,

Corpus Christi Bay, TX Station 8775296 (Lexington Station) is 2.0 miles southwest of the proposed
project. This station collects and records real-time tide information dating back to 2004. The vertical
datums from this station that will be used for the Site are shown in Table 1. The Lexington Station
was also used to define a preliminary design water level, as described in the Water Level section.

Table 1
Lexington Station Tidal Gauge Displaying NAVD88 Tidal Datums
Tidal Datums Elevation (feet NAVD88) Elevation (feet MLLW)
MHHW 1.02 0.60
MHW 1.01 0.59
MSL 0.76 0.34
MLW 043 0.01
MLLW 042 0

Notes:
MHHW: mean higher high water
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MHW: mean high water
MLLW: mean lower low water
MLW: mean low water

MSL: mean sea level

Meteorological, Ocean, and Wave Data

Water Level

To determine an approximate design water level elevation for the Site, an existing water level
analysis using data from the Lexington Station was used (Anchor QEA 2021). Data were compiled for
the period from October 2015 to January 2021 and used to calculate a 90th-percentile water level of
2.0 feet NAVD88. Because they represent recent water level conditions measured near the Site, the
data at the Lexington Station are considered appropriate to inform the Site design.

Wind and Waves

The U.S. Army Corps of Engineers (USACE) Wave Information Studies database provides a national
resource of long-term wavefield climatologies for U.S. coastal waters that synthesizes observations,
multidecade hindcasts, and storm event archives (USACE 2021). The Wave Information Studies
station closest to the Site is Station 73039, just offshore on the Gulf side of Mustang Island in the
Gulf of Mexico. Because the station is located offshore, the wave data are not applicable to this
project design. However, the project team considers the wind data to be representative of the winds
experienced at the Site. Figure 2 summarizes wind data from January 1, 1980, through

December 21, 2014. The data indicate that the predominant wind direction is from the southeast,
with significant winds also coming from the north, northeast, east, and south.

The breakwater surrounding the existing island is expected to minimize impacts of wind-generated

waves to the Site, causing the Site to experience a low wave-energy environment.

Wake Erosion

The Rincon Canal is approximately 0.1 mile southwest of the Site, and the CCSC is approximately

2.3 miles south of the Site. Vessel wakes from the CCSC are not expected because of the Site's
distance from the CCSC sailing line. However, several types of vessels, including recreational and
commercial vessels and commercial tugboats and barges, may operate in the Rincon Canal and
generate wake waves that propagate to the Site. Like wind-generated waves, vessel-generated wake
waves produce the greatest erosive forces in the region where the waves break (i.e., the surf zone).

The Bhowmik et al. (1991) and Weggel and Sorensen (1986) vessel-generated wave prediction
methods—based on vessel dimensions, travel speed, and distance between the sailing line and
Site—were used to evaluate the range of vessel-generated waves for a conservative selection of
representative vessels known to operate in the area. A sport yacht with a draft of 4 feet was selected
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to evaluate recreation vessel wakes generated by vessels traveling near the proposed Site. A generic
tugboat with maximum dimensions recorded in the Automatic Identification System (AIS) database
was selected, along with a similar tugboat transiting with twin barges (identified using Google Earth
imagery of ports in the region) to evaluate the commercial vessel wakes generated by vessels
traveling in the Rincon Canal. Calculation of the sport yacht's maximum vessel wakes, traveling at
varying speeds along the Rincon Canal 528 feet from the Site, can be seen in Table 2. Calculation of
the maximum vessel wakes of the tugboat and tugboat with twin barges, traveling in 14 feet of water
at varying speeds up to 11 miles per hour (mph; considered conservative) along the Rincon Canal
528 feet from the Site, can be seen in Table 3.

These wave heights are generally 1 foot or less, and the existing breakwater should mitigate the
impacts of those wakes.

Table 2
Sea Ray Sundancer Sport Yacht Maximum Vessel Wake Calculations at Various Speeds
Length Draft Vessel Speed Maximum Wave | Wave Period
Vessel (feet) (feet) (mph) Height (feet) (seconds)
7.2 1.04 1.28
15 0.79 1.11
Sea Ray Sundancer sport yacht 51 4 25 0.66 1.02
35 0.59 0.96
454 0.54 0.92

Note:
Maximum wave heights were calculated using Bhowmik et al. (1991), in which vessel speeds ranged from 6.7 to 45.4 mph.

Table 3
Tugboat and Tugboat with Twin Barges Maximum Vessel Wake Calculations at Various Speeds
Length Beam Draft Vessel Speed Maximum Wave Wave Period
Vessel (feet) (feet) (feet) (mph) Height (feet) (seconds)
87 33 11 3 0.00 8.40
Generic tugboat 87 33 1 5 0.00 5.04
with maximum
dimensions 87 33 11 7 0.00 3.60
recorded in AIS 87 33 1 9 0.00 280
data’
87 33 11 11 0.72 2.29
387 110 11 3 0.00 7.31
Generic tugboat
. . 387 110 11 5 0.00 438
with maximum
dimensions 387 110 11 7 0.00 3.13
recorded in AlS data | 347 110 11 9 0.00 244
and twin barges?
387 110 11 11 0.00 2.29
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Notes:
Maximum wave heights were calculated for vessels traveling within Froude number boundaries and at 3, 5, 7, 9, and 11 mph
(Weggel and Sorensen 1986).

1. Vessel hull geometric coefficients were input using a tugboat from Hay (1967).
2. Vessel hull geometric coefficients were input using a barge from Hay (1967).

Bathymetry and Topography

DU conducted bathymetric and topographic surveys at the Site within the breakwater on March 16,
2022. DU's survey contained data gaps due to the presence of nesting birds. The DU survey data
gaps were supplemented with a modified T. Baker Smith (TBS) transect survey conducted prior to the
breakwater construction for HDR, Inc., on December 30, 2020. The modification included shifting all
the TBS data vertically by 0.17 foot to match the common point between the two surveys. The Site
has an average elevation of 0.42 foot NAVD88 and ranges from -3.84 to +5.68 feet NAVD&88.

Utilities and Infrastructure

The Railroad Commission of Texas public GIS viewer (RRC 2021) and GLO pipeline data (GLO 2021a)
were used to identify mapped utilities and pipelines near the Site. No pipelines were identified near
the Site. An underground utility cable was identified adjacent to the Site in the TBS data, and its
approximate location is shown in Attachment 1, CO1. The need for Site-specific utility locations prior
to construction will be determined during subsequent design phases.

U.S. Highway 181 is immediately adjacent to the Site. U.S. Highway 181 is an elevated causeway, and
protection of the highway foundation is not expected to be a design consideration because the
proposed fill material would be inside the existing breakwater. However, if information is found that
identifies concerns with this project and the foundation, additional evaluation may be performed
during subsequent phases of design.

Desktop Cultural Resources Survey

A search of cultural resources records in the Texas Historical Commission Texas Historical Sites Atlas
Database was completed for the Site on November 29, 2021. This search revealed that no
archaeological surveys have been conducted, and no archaeological sites have been identified within
the preliminary proposed placement site boundary (THC 2021). Furthermore, the 2022 construction
of the breakwater, and earlier construction of the existing island and a previous breakwater, indicate
the potential presence of cultural resources has not prevented previous projects.

Sensitive Habitat

GLO oyster habitat GIS data (GLO 2021b) indicate there is no oyster habitat identified within the Site;
however, there is oyster habitat identified approximately 200 feet beyond the extent of the Site, past
the existing breakwater to the north and west of the Site footprint (Attachment 1, C01). Visual
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surveys conducted by DU on March 16, 2022, do not indicate oyster habitat within or immediately
adjacent to the Site. Oyster habitat is not expected to be a design consideration.

According to the Texas Parks and Wildlife Department seagrass data (TPWD 2021), there are no
seagrasses mapped within or adjacent to the Site location. Visual surveys conducted by DU on
March 16, 2022, do not indicate seagrass habitat within or adjacent to the Site.

Because this information is based on visual surveys, more extensive habitat surveys may need to be
conducted during a subsequent phase of design.

Bird Species

The U.S. Fish and Wildlife Service (USFWS) Information for Planning and Consultation (IPaC) tool was
used to identify listed species and migratory birds within a 480-square-mile region around Nueces
and Corpus Christi Bay (USFWS 2021). Table 4 includes some of the protected and migratory bird
species present near the Site and their preferred habitat as explained in the Guide to North American
Birds (Audubon 2021). At this time, no target species or list of species has been identified for the Site.

Table 4
USFWS IPaC Species Information’
Species Status Preferred Habitat?
Whooping crane o
. Endangered Prairie pools, marshes, and coastal marshes
(Grus americana)
Piping plover .
; Threatened Sand beach dunes and expansive sand or mudflats
(Charadrius melodus)
Red knot .
Lo Threatened Mudflats, tidal zones, and sandy beaches
(Calidris canutus)
American oystercatcher Miarat Strictly coastal; dunes, islands in salt marsh, dredge spoil islands,
igrator
(Haematopus palliatus) g y sandy beaches, and tidal mudflats
Black skimmer Miarator Sandy islands, shell beaches, open beaches, lagoons, estuaries,
(Rynchops niger) g y inlets, and sheltered bays
Brown pelican . Bare, rocky, mangrove or tree-covered islands;
. . Migratory
(Pelecanus occidentalis) salt bays, beaches, and oceans
Gull-billed tern ) ) )
. o Migratory Beaches, islands, salt marshes, fields, and coastal bays
(Gelochelidon nilotica)
Marbled godwit Migrat Northern Great Plains, native prairie with marshes or ponds,
igrator
(Limosa fedoa) 9 y pools, shores, marshes, and tidal flats
Reddish egret Miarator Red mangrove swamps, arid coastal islands covered with thorny
(Egretta rufescens) 9 y brush, coastal tidal flats, salt marshes, and lagoons
Ring-billed gull Migrat On ground near water with sparse plant growth,
igrator
(Larus delawarensis) g y lakes, bays, coasts, piers, dumps, and plowed fields
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Species Status Preferred Habitat?
Royal tern . . . .
. Migratory Low-lying sandy islands, coasts, lagoons, salt bays, and estuaries
(Thalasseus maximus)
Wilson's plover . Dry part of beach, near conspicuous object, coastal regions, open
. . . Migratory . . .
(Charadrius wilsonia) beaches, tidal flats, estuaries, and sandy islands

Notes:

1. USFWS IPaC information (USFWS 2021) is provided for a 480-square-mile region around Nueces Bay and Corpus Christi Bay
highlighting endangered, threatened, and migratory birds and their preferred habitat.

2. Habitat information is from the Guide to North American Birds (Audubon 2021) and includes preferred nesting and general
habitat.

Erosion

According to documentation from the Coastal Bend Bays & Estuaries Program, the Site “has suffered
from erosion for many years due to its exposure to wind and waves” (CBBEP 2022). The construction
of a breakwater surrounding the Site was completed in early 2022, and the Site's risk of erosion is
reduced.

Beneficial Use Source Material

Potential sources of dredged material are the Rincon Canal, located adjacent to the Site, and the
CCSC, located 2.3 miles away. Based on coastal consistency determinations from USACE, USACE has
historically performed maintenance dredging on the CCSC near the Site (USACE 1999). Continued
dredging has recently been confirmed by USACE (Jones 2021). The identified DMPAs used by USACE
when dredging the CCSC adjacent to the Site from the LaQuinta Junction to Beacon 82, historical
average annual quantity of dredged material, distance from the Site to DMPA, and channel segments
are shown in Table 5. PCCA has estimated shoaling rates for the Inner Harbor adjacent to the Site
(from Beacon 82 to the Viola Turning Basin; Table 6). With the ongoing widening and deepening of
the CCSC, it is expected that the average annual dredging quantities will be higher in the future. The
average grain size and grain type percentages for from the LaQuinta Junction to Beacon 82 and from
Beacon 82 to the Viola Turning Basin are shown in Table 7. This informs the quantity and
characteristics of dredged material that may be available during a dredging cycle.
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Table 5
USACE DMPA Areas Along the CCSC Near the Site
Channel Segment Distance from Site to DMPA Average Annual Dredging
DMPA No. (Station) (miles) Quantity (CY)
LaQuinta Junction to Beacon 82
16A (800+00-900+00) 48 91,000
LaQuinta Junction to Beacon 82
168 (800+00-900+00) 4.2 92,000
LaQuinta Junction to Beacon 82
17A (900+00-1050+00) 36 107,000
LaQuinta Junction to Beacon 82
178 (900+00-1050+00) 32 296,000
Notes:

Source: USACE 1999.

CY: cubic yard

Table 6

PCCA Estimated Shoaling Rate for the CCSC Inner Harbor

Inner Harbor West Region
Estimated Shoaling
(CY per year)

Inner Harbor Central Region
Estimated Shoaling
(CY per year)

Inner Harbor East Region
Estimated Shoaling
(CY per year)

35,000

38,000

50,000

Table 7

Typical Sediment Characteristics from the LaQuinta Junction to Beacon 82 and from Beacon 82

to the Viola Turning Basin

(550+00 to 1050+00)

Sediment Characteristics from the
LaQuinta Junction to Beacon 82

Sediment Characteristics from the
Beacon 82 to the Viola Turning Basin

(1050+00 to 1550+00)

Dso (mm) = 0.020

Dso (mm) = 0.047

8.5% sand 24.4% sand
54.5% silt 40.6% silt
37.1% clay 35.1% clay

Notes:

Source: USACE 1999
Dso: median grain size
mm: millimeter

Approximately 400,000 cubic yards (CY) of material are dredged from the Rincon Canal every seven
years (USEPA and USACE 2018). Due to the relative proximity of the Site to these sediment sources,




June 30, 2022
Page 10

the Site should allow for lower construction costs compared to those of potential bird island sites
that are more remote.

30% Design
The main design elements evaluated for the Site are as follows:

e Site location

e Rookery island size and shape

e Containment and erosion protection

e Constructability

e Planting and natural recruitment of vegetation
e Performance expectations

e Site construction cost estimates

e Expected ecosystem benefits

¢ Data and information gaps

These design elements are evaluated in this memorandum for the 30% Site design.

Site Location

The proposed location of the Site is the historical Causeway Bird Island, approximately 0.1 mile
northeast of Rincon Canal and 2.3 miles north of the CCSC (Figure 1). The island is surrounded by a
recently constructed breakwater and exhibits an average elevation of 0.42 foot NAVD88. The
advantages of creating additional bird habitat at this location include the following:

e The bird island was larger (historically), and stakeholders have indicated an interest in
expanding bird island habitat at this location.

e The existing breakwater is expected to protect placed dredged material from erosion and
contain placed dredged material.

e The location is not in the vicinity of sensitive habitat.

e Adjacent channels may provide relatively deeper water construction access on the southwest
side of the site.

Although the Site is closer to shore than the desired 0.5-mile distance identified for minimizing
predator access to rookery islands (Stanzel 2018), it is an active rookery that currently supports
thousands of nesting pairs of colonial waterbirds (CBBEP 2020a).

Rookery Island Size and Shape

Based on the existing size of the island and breakwater, the project team proposes a site area of
approximately 16 acres. This represents a bird island larger than the optimum size suggested by
stakeholders (4 to 10 acres). However, not all of the Site will be built out to bird island habitat
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elevations. The Site is an active rookery that supports thousands of nesting pairs of colonial
waterbirds (CBBEP 2020a), and habitat restoration at the Site may further increase colonial waterbird
presence.

The Site will be created with dredged material placed to varying elevations to promote a variety of
habitats. The Site will be filled to 0.0 foot NAVD88 from the landward side of the breakwater to the
existing 0.0-foot NAVD88 contour to create a variety of tidal flat, sandy beach, and low marsh
habitat. From the existing 0.0-foot NAVD88 contour, the Site will be filled to +3.5 feet NAVD88 to the
existing +3.5-foot NAVD88 contour to create a mix of high marsh and upland habitat. Existing
upland rookery elevations greater than the approximate +3.5-foot NAVD88 contour will be avoided
to minimize disturbance to the rookery. It has been assumed that the breakwater has been designed
and located so that loads from the breakwater are not imparted on the existing causeway
foundations and, therefore, that any loads from new fill behind the breakwater will also not be
imparted on the existing causeway foundations. This assumption will be revisited and re-evaluated
during a subsequent phase of design.

This shape of fill was selected to promote natural recruitment of vegetation and provide a variety of
habitat for a range of bird species. The elevation of dredged material fill could be adjusted at further
phases of design, depending on the physical properties of the dredged material or if target
vegetation or bird species are identified. It is expected that environmental controls may be needed
to contain finer sediment placed during construction.

It is predicted that the required fill volume for the 30% design will be approximately 70,000 CY. This
value assumes 1 foot of foundation compression for every 3 feet of fill and does not consider
bulking. Based on the information in Table 5, this quantity of material is expected to be available in
the vicinity of the site. Geotechnical data is expected to be needed and would be collected during a
subsequent design phase to further evaluate the expected foundation compression and expected
bulking of dredged material. The volume of material may be updated during a subsequent phase of
design based on the dredged material characteristics, characteristics of the subgrade, and refinement
of rookery island design.

The purpose of the project is to restore a range of coastal bird habitat in the near term. For the
purposes of Site design, relative sea level rise is not considered. However, relative sea level rise may
impact the Site in the future. A strategy to mitigate against relative sea level rise could be to place
BU material to higher elevations in preparation for higher relative sea levels and tidal elevations
associated with relative sea level rise. The impacts of relative sea level rise may also be mitigated in
the future through adaptive management strategies targeting bird preferred vegetation ranges, such
as additional placement of maintenance material to upland or marsh habitat.
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Containment and Erosion Protection

The existing breakwater will serve as containment and to protect the proposed Site from wake
erosion and wind-generated waves. The breakwater construction was completed in early 2022 and is
approximately 3,400 linear feet of graded riprap split into nine different-sized segments by two large
gaps (approximately 30 feet wide at the top of each gap) and seven small gaps (approximately

20 feet wide at the top of each gap). The breakwater side slopes are approximately 2 horizontal to

1 vertical, the crest elevation is approximately +3.0 feet NAVD88, and the crest width is
approximately 5 feet (Hydroterra 2022).

Constructability

This section describes the proposed methods of construction. Actual methods will be dependent on
the chosen contractor’s equipment and Site conditions at the time of construction. In addition, the
contractor may provide alternate construction methods from those described in this section. The
channel near the island on the southwest side of the Site may be beneficial for construction access.
Bathymetric surveys will need to be conducted during subsequent design phases to better define
Site dimensions, material needs, and construction accessibility.

Geotextile fabric or jute will be placed along the landward slope of the breakwater to prevent fines
from passing through the armor stone. Environmental controls may be deployed to manage decant
water and temporarily block breakwater gaps and other areas to prevent dredged material from
leaving the Site during construction. Dredged material will be placed up to the required fill
elevations. If needed, marsh excavators may be used to shape the dredged material behind the
breakwater.

Planting and Natural Recruitment of Vegetation

Based on stakeholder input and cost considerations, the project team determined that planting may
not be needed for the Site. Rather, natural vegetation recruitment will be allowed to proceed. If the
outcome is unsatisfactory (e.g., if the island has lower-than-expected use by desired bird species), an
adaptive management program can be instituted to modify the vegetation. Table 4 shows some of
the listed and migratory birds and their preferred habitats. At further design phases, this list could be
used to modify elevations within the Site to promote the preferred habitat of desired bird species.

Performance Expectations

The performance goal for the project is to restore a variety of rookery habitat by placing material to
a range of elevations to promote natural recruitment of vegetation. Potential environmental controls
and the existing breakwaters are expected to contain placement of dredged material.
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Site Construction Cost Estimates

Preliminary construction costs were estimated for the design outlined in the previous sections. The
estimated costs include indirect construction costs (i.e., permitting, 100% engineering and design
costs, construction management, and post-construction management such as site visits and
vegetation monitoring). These costs represent the estimated incremental costs (i.e., costs over and
above USACE's least-costly and environmentally acceptable dredged material and placement
alternative). Table 8 shows a line-item list of each costing parameter and the total cost estimated for
construction.

The estimates are developed using current and generally accepted engineering cost estimating
methods and are based on assumptions concerning future events. Actual costs may be affected by
known and unknown risks including, but not limited to, changes in general economic business
conditions, Site conditions that were unknown at the time the estimates were performed, future
changes in Site conditions, regulatory or enforcement policy changes, and delays in performance.
Actual costs may vary from these estimates.

The costs range from $1.0 million to $2.1 million, depending on the level of uncertainty allocated to
the project cost. The lower bound of uncertainty (-30%) and upper bound of uncertainty (+50%)
were selected due to the existing data gaps, high levels of inflation, and rising fuel costs. Of note,
future adaptive management measures and labor and equipment to reshape placed dredged
material are not included in the estimate, as the future need for such measures is unknown.

Table 8
Opinion of Probable Construction Cost to 100% Project Completion
Item Quantity | Unit | Unit Price Total
Direct Construction Costs
Incremental Mobilization and Demobilization'? 1 % 15 $ 150,000.00
Preconstruction Survey 1 LS $30,000.00 $ 30,000.00
Geotextile Fabric? 4,900 SY $ 15.00 $ 70,000.00
Incremental Dredging Cost (2-Mile Pipeline)? 70,000 cy $ 1200 $  840,000.00
As-Built Survey 1 LS $60,000.00 $ 60,000.00
Subtotal® Sum | $ 1,000,000.00
Direct Construction Subtotal3 Sum | $ 1,000,000.00
Indirect Construction Costs
100% Engineering and Design? 1 % 10 $ 100,000.00
Permitting 1 Each $35,000.00 $ 35,000.00
Construction Management? 1 % 8 $ 100,000.00
Post-Construction Management* 12 Month $10,000.00 $  120,000.00
Indirect Construction Subtotal® Sum | $ 400,000.00
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Project Subtotal® Sum | $ 1,400,000.00
-30% Uncertainty? 1 % 30 $ 400,000.00
+50% Uncertainty3 1 % 50 $  700,000.00
Low-End Total Project Estimated Cost? Total Sum | $ 1,000,000.00
High-End Total Project Estimated Cost? Total Sum | $ 2,100,000.00

Notes:
Costs were determined based upon a combination of publicly available datasets and sediment surface grabs, and topographic,
bathymetric, and visual habitat surveys.

1. Cost is based upon mobilizing equipment beyond what is required for dredging Rincon Canal and CCSC (e.g., marsh buggies).

2. Value is rounded to the nearest $10,000.

3. Value is rounded to the nearest $100,000.

4. Post-construction management may include Site visits to observe the material consolidation, vegetation, and water levels on the
Site. Monthly aerials may be performed. Additional post-construction management practices may be considered during
subsequent phases of design.

LS: lump sum
SY: square yard

Expected Ecosystem Benefits

Restoration of the Site is expected to have positive benefits on the regional ecosystem and will
substantially increase habitat for the herons, egrets, terns, skimmers, and pelicans that currently
reside on the island (CBBEP 2020b).

The relative sea level rise trend in Corpus Christi is 5.54 millimeters per year (NOAA 2022). Assuming
no changes in the relative sea level rise trend and no erosion, the rookery island at +3.5 feet NAVD88
would be below mean sea level (MSL) by 2215, and the maximum elevation (+5.68 feet NAVD88)
would be below MSL by 2293.

Opportunities to create a variety of habitat during construction of this rookery island include the
following:

e Designing placement of material to target certain vegetation ranges that promote specific
bird populations
- Sandy beach habitat in the west and south portions of the Site to promote wading bird
access and habitat for the endangered piping plover
- Low marsh habitat for nekton food sources
- High marsh and upland habitat for birds that prefer nesting at higher elevations
e Vegetation planting in areas to accelerate colonization and promote avian and aquatic habitat
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Data and Information Gaps

At this phase of design, the following data and information gaps have been identified:

e Geotechnical characteristics of source material (maintenance and new work material) and
subgrade of the placement area to refine evaluations of subgrade and source material
settlement and short- and long-term capacity for dredged material placement

e Geotechnical characteristics and settling data for the existing breakwater

e Breakwater design characteristics to evaluate expected breakwater performance against
storms

e Opyster habitat surveys on the landward side of the breakwater during preconstruction

e Refined survey information such as utility locations and supplemental bathymetry and
topography, where appropriate

e Existing bird populations and preferred elevations and locations specific to target species
(needed if target bird species are identified), which could also be used as a baseline to
evaluate the post-construction performance of the BU project

e Based on stakeholder feedback, targeting higher upland elevations on areas not currently
vegetated (This may be evaluated during subsequent design phases.)

These data gaps may need to be addressed during the progression from 30% design to final design.
This current project is taking the analyses as far as practicable, considering the constraints of the
project scope, budget, and schedule.

Future Work

Of the sites selected for 30% designs in this project, up to seven will be selected for 60% designs,
cost estimates, and permit application packages. No fatal flaw has been identified at this phase of
the design. Should the Site be selected for additional design efforts, it can be expected that some
aspects of the design in this memorandum will be modified and, as appropriate, enhanced.
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