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Abstract

This proceedings report summarizes the activities of a collaborative workshop
conducted on the topic of Natural and Nature-Based Features (NNBF) by the U.S.
Army Engineer Research and Development Center (ERDC), the US Army Corps
of Engineers’ Galveston District (SWG), and the National Oceanic Atmospheric
Administration’s (NOAA) National Ocean Service’s (NOS) National Centers for
Coastal Ocean Science (NCCOS) and the Office for Coastal Management (OCM).
The workshop was held on February 23, 2017, in Galveston, Texas. NNBF can be
differentiated into two unique classifications: natural features and nature-based
features. Natural features (e.g., reefs, barrier islands, dunes, beaches, wetlands,
and maritime forest) are comparatively long-standing and are created over time as
a result of physical, biological, and chemical processes. Nature-based features,
however, are created by human design, engineering, and construction to mimic
natural features and to provide similar — if not identical — services.

Twenty-six workshop participants represented USACE and NOAA. The
objectives of the workshop were to (1) strengthen and broaden collaboration
between the two represented organizations; (2) assemble USACE-ERDC,
USACE-SWG, and NOAA-NOS leaders and technical staft to identify
opportunities for leveraging each agency’s investments and capabilities with
respect to design, development, implementation, monitoring, and adaptive
management of NNBF and associated ecosystem services; (3) identify high-
priority NNBF projects of common interest through use of plenary and breakout
sessions; (4) categorize and prioritize projects that are identified for future
collaboration; and (5) identify other opportunities for crossover working
relationships in coastal science and engineering. The workshop included a plenary
session that afforded USACE and NOAA leaders an opportunity to present their
respective organizational overviews and legislative mandates with an emphasis on
NNBF implementation along the Texas coast. An interactive breakout session was
also convened to gather input on priority opportunities for collaborative projects
in conjunction with initial steps, concerns, and challenges. At the end of the one-
day workshop, participants selected a combined total of 19 short- and long-term
NNBF-related project opportunities to further explore and refine.
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Preface

This report summarizes the activities of a collaborative workshop
conducted on the topic of Natural and Nature-Based Features (NNBF) by
the U.S. Army Engineer Research and Development Center (ERDC), the
US Army Corps of Engineers’ Galveston District (SWG), and the National
Oceanic Atmospheric Administration’s (NOAA) National Ocean Service’s
(NOS) National Centers for Coastal Ocean Science (NCCOS) and the Office
for Coastal Management (OCM). The workshop was held February 23,
2017, in Galveston, Texas.

Dr. Todd Bridges (ERDC), Dr. Edmond Russo (SWG), Dr. Steven Thur
(NCCOS) and Dr. Jeff Paine (OCM) served as workshop chairs.
Additionally, Dr. Jeff King (ERDC), Mr. Rob Thomas (SWG), Mr. Coraggio
Maglio (SWG), Ms. Michelle Harmon (NCCOS), and Ms. Elaine Vaudreuil
(OCM) provided organizational and logistic support. Dr. Russo, Dr. King,
Ms. Harmon, and Ms. Vaudreuil also served as facilitators during the
breakout sessions. The workshop organizers would like to acknowledge the
many individuals at SWG who provided on-site computer and facility
support. Additionally, the organizers wish to thank all of the workshop
participants who shared their knowledge and experience to identify
potential collaborative opportunities for USACE and NOAA so these two
organizations may advance their mutual interest in NNBF.

At the time of publication of this report, Dr. Beth Fleming was Director of
the ERDC Environmental Laboratory.

COL Bryan S. Green was Commander of ERDC, and Dr. David W. Pittman
was Director of ERDC.

Citation: USACE and NOAA. [DATE HERE]. Proceedings from the U.S.
Army Corps of Engineers (USACE) and the National Oceanic and
Atmospheric Administration (NOAA) Natural and Nature-Based Features
(NNBF) Workshop in Galveston District. Vicksburg, MS: U.S. Army
Engineer Research and Development Center.



Executive Summary

This meeting was the third USACE/NOAA collaboration workshop on
Natural and Nature-Based Features (NNBF) in the last 12 months. It was
attended by 24 participants representing USACE (from the Galveston
District and the US Army Engineer Research and Development Center);
NOAA’s National Ocean Service (Office for Coastal Management and
National Centers for Coastal Ocean Science), and NOAA’s National Marine
Fisheries Service (Restoration Center). Participants included organizational
leadership from various levels, personnel representing diverse roles in
USACE and NOAA, and those from a range of disciplines and programmatic
backgrounds. During the one-day workshop, participants gained a greater
understanding of how missions are executed and of ongoing/future-
anticipated, NNBF-related work within the respective agencies. The
workshop included plenary and breakout group (comprised of a mixture of
USACE and NOAA participants) discussions. These discussions resulted in
the identification of areas where the two organizations could collaborate
along the Texas coast to address information gaps and advance NNBF
practices.

The deep level of engagement among USACE and NOAA participants was
evidenced by the array of focused and energetic presentations delivered at
the workshop. These presentations inspired productive dialogue and
ultimately resulted in the identification of high-priority NNBF opportunities
along the Texas coast. NNBF project ideas were identified — including
several that integrated science, engineering, management, and evaluation
practices. Decreasing uncertainty gaps and increasing confidence in the
design, construction, performance, and ecosystem services produced by
NNBF were key themes of the one-day workshop. NNBF-related projects
and activities within USACE’s Galveston District were identified as potential
opportunities for coordinated action to address the gaps. Workshop
participants developed for consideration an initial list of specific,
collaborative opportunities within a portfolio that included a mix of more
than 25 near- to long-term efforts. Specific examples of NNBF project
collaboration opportunities in Galveston District included, but were not
limited to

1. Matagorda Bay west foreshore island and wetland creation;

2. Galveston Bay subaquatic ecosystem restoration;
3. South Padre Island sand engine and placement;

Vi



4. Large-scale restoration of Jefferson County shore-line and marsh areas;
Creation of breakwaters along the Galveston Intracoastal Waterway;
Studies of Mission-Aransas National Estuarine Research Reserve
beneficial use site(s) and associated NNBF;

7. Identification of data gaps across agencies, such as modeling and
evaluation of ecosystem benefits, with implementation of methods to
improve data sharing; and

8. Expansion of our knowledge and understanding of NNBF solutions that
are derived through assessment/management activities and that also
satisfy environmental compliance requirements.

SARd

The immediate next steps that will be taken following the workshop
include:

1. Preparation of a joint, one-page executive summary of the workshop
(present document);

2. Distribution of a draft workshop proceedings report, which will be
followed by report finalization and joint publication;

3. A senior leadership team follow-up teleconference to track progress; and

4. Engagement of the USACE-NOAA NNBF Collaboration Strategy
Leadership and Coordination Groups to solicit their input on the identified
project opportunities.

Vii



Introduction and Collaborative History

The US Army Corps of Engineers (USACE) and the National Oceanic and
Atmospheric Administration (NOAA) are two federal agencies pursuing
collaboration on projects with Engineering With Nature (EWN)
applications or that prioritize construction of Natural and Nature-Based
Features (NNBF). To accomplish their mutually desired goal of identifying
collaborative projects, the two agencies have met in workshop settings a
total of three times. From 1 March through 3 March 2016, the USACE and
NOAA'’s National Ocean Service (NOS) participated in a collaboration
workshop on Natural and Nature-Based Features (NNBF) in Charleston,
South Carolina (Bridges et al. 2016a). This event was the first in a series of
three workshops (to date) that afforded leadership and technical staff from
both agencies an opportunity to engage in formal introductions and
allotted time to discuss very broad, collaborative ideas focused on NNBF.
This first meeting facilitated greater connectivity between the two
organizations’ leadership and produced several project ideas that required
additional clarification and specificity (Bridges et al. 2016a).

NNBEF can be differentiated into two unique classifications, natural
features and nature-based features. Natural features (e.g., reefs, barrier
islands, dunes, beaches, wetlands and maritime forest) are comparatively
long-standing in terms of age and created through the action of physical,
biological, and chemical processes over time. Nature-based features are
created by human design and engineering and construction efforts to
mimic natural features with the ultimate goal of providing similar, if not
identical, services (Bridges et. al., 2015). Figure 1 illustrates different types
of NNBF that can be found in coastal environments. Using, constructing,
and/or restoring NNBF for the purpose of providing ecosystem services,
reducing storm risks, and enhancing coastal resilience is a prime example
of adopting an Engineering With Nature (EWN) solution that can achieve
multiple benefits. EWN offers many opportunities to combine advances in
the fields of engineering and ecology into a single collaborative and cost-
effective approach for infrastructure development and environmental
management (Bridges et al. 2016b; Bridges et. al. 2014). It is this
intentional alignment of natural and engineering processes that efficiently
and sustainably delivers economic, environmental, and social benefits
through collaborative processes (Figure 2). The website



www.engineeringwithnature.org provides more information concerning
the EWN initiative.

Following the first workshop, communications among the leaders in both
organizations were maintained and ultimately resulted in a second event.
The USACE and NOAA'’s National Marine Fisheries Service (NMFS)
organized a joint EWN workshop that occurred October 5-6, 2016, at the
Greater Atlantic Regional Fisheries Office (GARFO) in Gloucester,
Massachusetts (Bridges et al. 2017). This workshop focused on
developing/applying EWN alternatives that integrate design and
construction considerations that are compliant with Section 7
consultations under the Endangered Species Act (ESA) and Essential Fish
Habitat (EFH) consultations as part of the Magnuson-Stevens Fisheries
and Conservation Management Act. (Bridges et al. 2017).

Figure 1. NNBF examples from USACE 2013.
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Figure 2. The EWN approach provides overlapping benefits
resulting in more sustainable projects.
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A third USACE/NOAA collaborative workshop occurred at USACE’s
Galveston District (SWG) office in Galveston, Texas, on February 23, 2017.
The rationale for hosting the meeting at SWG was derived from two
principal factors: (1) During the first NNBF workshop, USACE and NOAA
participants identified the Texas Coastal Study as a priority opportunity
for collaboration on NNBF projects (Bridges et al. 2016a); and (2) SWG is
recognized as one of three EWN “Proving Grounds.” It should be noted
that USACE'’s Galveston, Buffalo, and Philadelphia Districts have all
agreed to serve as “proving grounds” for district-wide implementation of
EWN principles and practices. As such, these districts prioritize the
review/implementation of EWN alternatives for district-wide projects that
are proposed within the Corps’ business lines (i.e., navigation, flood
control, water operations and ecosystem restoration).

Likewise, SWG’s ongoing efforts along the Texas coast are
multidimensional in nature with numerous opportunities to design and
implement NNBF-based projects that also align with the NOAA-NOS
mission to advance the following priorities in coastal and marine
environments: (1) safe and efficient transportation and commerce; (2)
preparedness and risk reduction; and (3) stewardship, recreation and
tourism (http://oceanservice.noaa.gov/about/). Moreover, NOAA-NOS’s
roadmap also prioritizes use of natural and nature-based infrastructure as
an approach for coastal communities to become more resilient to coastal
hazards; this approach also aligns very well with the priorities identified in



SWG’s comprehensive Texas Coastal Texas Protection and Restoration
Feasibility Study (NOS Roadmap 2016 and USACE 2013).

The subsequent sections of this proceedings document provide details and
results from the third USACE/NOAA workshop that was held in
Galveston, Texas.



2.1

2.2

2.3

Workshop Objectives and Process

Objectives

The objectives of the collaborative workshop were to:

e Strengthen and broaden collaboration among represented
organizations;

e Assemble USACE-ERDC, USACE-SWG, and NOAA-NOS leaders and
technical staff to identify opportunities to leverage each agency's
investments and capabilities with respect to design, development,
implementation, monitoring, and adaptive management of NNBF and
associated ecosystem services;

e Identify high-priority NNBF projects of common interest through use
of plenary and breakout sessions;

e C(Categorize and prioritize projects that are identified for future
collaboration; and

e Identify other opportunities for crossover, working relationships in
coastal science and engineering.

Participants

Twenty-six participants from USACE and NOAA attended the EWN
Workshop. The group of attendees was comprised of individuals
representing USACE (Galveston District and the US Army’s Engineer
Research and Development Center) and NOAA (National Ocean Service’s
National Centers for Coastal Ocean Science and the Office for Coastal
Management and National Marine Fisheries Service’s Office of Habitat
Conservation). Please see Appendix I for a listing of workshop participants
and their respective organizations and positions.

Agenda and Workshop Structure

The one-day workshop was structured with both plenary and breakout
group sessions (as indicated in the workshop agenda, Appendix II). The
morning plenary session began with opening remarks and presentations
that allowed USACE and NOAA-NOS leadership to provide overviews of
their respective mission areas, and SWG provided considerable details
about ongoing, mission-related activities along the Texas coast (Figure 3, 4
and 5). During the morning plenary session, participants were also
provided background information pertaining to EWN and NNBF (Figure



6). Agency leadership also provided updates and thoughts related to the
earlier action items and/or outcomes that were derived from the previous
USACE/NOAA workshops. The morning plenary presentations can be
found in Appendix III.

Figure 3. Workshop participants in the morning plenary session.
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Figure 4. Dr. Edmond Russo provides an overview of the SWG mission and priorities during
the morning plenary session.




Figure 5. Dr. Steve Thur provides an overview of the NOS and NCCOS missions and priorities
during morning plenary session.

Figure 6. Dr. Todd Bridges provides an overview of the EWN initiative
during the morning plenary session.




The afternoon plenary session included SWG presentations that
emphasized ongoing collaborations, environmental restoration
opportunities, and data collection needs along the Texas coast. The
afternoon plenary presentations can be found in Appendix IV.

Following the afternoon plenary session, participants were assigned to one
of four pre-determined breakout groups. Group 1 consisted of four senior
leaders from ERDC, SWG, NCCOS, and OCM that participated in the
plenary sessions. Groups 2, 3, and 4 were comprised of seven individuals.
Groups 2, 3, and 4 were evenly distributed across the participating
organizations, consisting primarily of technical staff with diverse skill sets
and expertise. Please see Appendix V for a listing of individuals that
participated in the respective breakout groups. Participants were provided
an “NNBF Collaborative Opportunity/Discovery” workbook for use during
the breakout session. Questions located in the workbook were reviewed
and subsequently answered by each of the participants. In turn,
individuals shared their responses with their respective teams, which
resulted in considerable discussion among members. Next, each of the
four teams identified a spokesperson who presented his/her respective
group’s thoughts/ideas when the teams reconvened in plenary session at
the end of the one-day workshop. The following describes the approach
taken by each breakout group to stimulate and focus discussion during the
breakout session:

Initially, each participant within each of the four breakout groups was
asked to consider the following questions independently: (1) Knowing
what you do about NOAA-NOS, SWG, and ERDC, what are three possible
NNBF-related opportunities along the Texas coast that we should consider
for future collaboration? (2) Leveraging existing SWG projects is one
approach to consider. However, creative ideas focused on innovative, “yet-
to-be-seen” demo projects are highly encouraged. We also request that you
describe your project ideas and how it captures the four “EWN Elements
of Success”; (3) What are the key steps required to initiate your project
opportunity? And (4) What resources are required to initiate your project
opportunity?

When each individual answered the initial questions, the breakout group
participant was then asked to rate their three opportunities as high,
medium, or low potential; provide a rationale for giving that priority; and
finally, define the timeframe for the respective opportunity (i.e.,



Immediate: now-3 years; Short-term: 3-5 years; Long-term: 5-10 years).
Upon completion of these actions, each participant shared his or her ideas
with the additional members of their breakout group. For projects
identified as a high priority, the facilitators also prompted the individual to
provide a rationale for prioritization and the timeframe for
implementation.

The results of this exercise were recorded by each of the facilitators in the
four breakout groups. In turn, each breakout group nominated a speaker
that presented results during the final plenary session of the workshop.



3.1

3.2

Key Outcomes

Breakout Session

The breakout session offered the participants a chance to identify and
share ideas specific to NNBF-focused demo (new) projects or current
projects that would allow for collaboration and incorporation of NNBF
elements. More than 25 total project ideas for NNBF-based projects
emerged from the initial discussions in Breakout Groups 1-4 (Please see
Appendices VI-VIV for listing of project ideas from each team). Table 1
and Table 2 illustrate only the high-potential project ideas (19 total)
identified and reported by each group.

Breakout Session Results

Review of the high-potential project ideas resulted in the emergence of
common themes. Although some liberty was offered when
comparing/contrasting ideas, five project categories became apparent. For
example, four of the identified projects included collaboration on NNBF-
related restoration research that focused on beaches, dunes, and shorelines.
Ideas that prioritized island-related initiatives, which include various
habitat restoration initiatives (i.e., marshes, sea grasses, mangroves, crane
habitat, etc.), also emerged as a priority category.

Alternatively, two projects were grouped into a collaborative research
category that included elements of future breakwater deployment and/or
enhancement. Finally, collaborative modeling-based initiatives/tools were a
noticeable priority that emerged in Group 4’s discussion. For example,
ecological forecast models and marsh evolution models are specifically
identified as priority collaborative efforts that SWG, ERDC, and NOAA-NOS
should pursue. While many of the linkages between project ideas are easily
discernible, the authors of this document acknowledge that other
relationships among ideas likely exist, which would result in alternative
categories that are easily created. However, the initial identification of these
collaborative project ideas remains the overall goal of the workshop.
Follow-up efforts by workshop participants will include refinement and
elucidation of existing project ideas, and these future actions are anticipated
to improve connectivity or help with differentiation.

10



Closing Session and Workshop
Conclusion

The closing session allowed Dr. Russo, Dr. Bridges, Dr. Thur, and Dr.
Paine to provide their perspectives regarding the workshop and final
thoughts to the participants. Dr. Bridges also commented that the
workshop prioritized several good ideas that should be further refined,
evaluated, and pursued in the short-term. After describing anticipated
workshop products and next steps, the workshop concluded with Dr.
Russo and Dr. Bridges thanking the USACE staff and NOAA guests for
attending.

11



Workshop Products, Recommendations
and Next Steps

At the conclusion of the workshop, there were a number of products,
recommendations, and next steps for USACE and NOAA to pursue,
including:

e Preparing and disseminating a joint executive summary of the
workshop;

e Preparing and jointly publishing a workshop proceedings report;

e Holding a senior leadership team follow-up teleconference to track
progress; and

e Engaging the USACE-NOAA NNBF Collaboration Strategy Leadership
and Coordination Groups to solicit their input on the identified project
opportunities.

12



Table 1. High priority project ideas from each breakout group (Ideas 1-11).

Project Priarity Project Pricrity Rationale Brezkout | Breakout | Breakouwt | Breakout | Comparisan

# Ideas Group 1 Group 2 Group 3 Group 4

1 Jeffersan Caunty Retard Coastal Resource Losses Similar to
tlay Core_Dune Strategy: Coordinate interests on existing project to Vgt oy
Construction and b = . : #15, and
Sharsliha chara Fterlze MMEF project perfarmance in retarding #19

: shoreline retreat

Restoration

Project Intended Cutcome: Publish best practices in EWN X
design, construction, and maintenance, Ecasystem
Goods and Services (EGS) (e.g., beach access,
recreation, eco-tourism}, inform future USACE and
non-federal interest (NFI} project development
guidance.

2 South Padre Work with resource agencies to set conditions for Similar to
Island {5P1} Sand industry use of 5P1 shoreline as “sand motor” Idea #1, #5,
Engine dredged materials placement site with intent 1o #15, and

characterize NNBF performance. Publish best X #19
practices and inform future channel maintenance
project dredge materials management practices.

3 Galveston Bay Work with resource agencies to set conditions for
Subaquatic industry use of degraded bay bottoms thistarical
Ecasystem oyster shell mining} as dredged material placement
Restoration sites (e.g., thin layer placement for new work clays X

and sands) for subaguatic ecosystem restaration
with intent to characterize MNBF performance
{oyster bed cultch, sea grass heds, fish habitat}.

4 Matagorda Bay Mine existing bay {open water} dredged materials Similar to
West Fareshare placement areas far sand/shell to create features Idea #1, #5,
Island and and relocate placement areas ta west af channel to X HT HB, #12,
wWetland Creation | sustain created features with intent to characterize #15 and #16

MNMBF performance.

5 Galveston Island Waork with praject owner and regulatory agencies to Similar to
Beach and Dune set conditions far creating variations on beach/dune ldea
Restaration restaration test section with intent to characterize X #1, #2, #15

MMBF perfarmance. and #19

& vegetation of Whilize/maodify siting tool from living shorelines wark
Mud Dilkes — Tool to predict and forecast where more/less vegetation X
ta Determine is needed an dikes. Transfer, expansion and
Density Needs replicability of existing tool

7 Create 5WG and ERDC focus on design, construction and Similar to
Breakwaters assessment of engineering benefits, NOAA-NOS Idea
Along GIWW and | provides ecosystem analysis, monitaring, etc. 8-12 X #12
Include NMBF miles proposed in next few years; 14 miles right now.

Wetlands (Behind
Brealiwaters}

8 Data Gap Analysis | Inventory data needs across organizations and
Between ERDC, determine availability of data with NOAA, SWG and
SWG and NOAA ERDC. Develop inventory/repositary of data and X

ensure ease of accessibility. Where there are gaps,
MNOS can collect data.

9 Restoring GIAWY Barrier islands have eroded and there is a need to Similar to

Barrier Island reestablish. Conduct investigations for restaration X Ideas #4 and
and include NMBF with wetlands, sea grasses, corals, #10
etc,

10 Island and NMBF Use dredged material to strategically construct X Similar to
Creation and islands and other nature-based features in an effort Idea #4 and
Protection within | to protect MA habitat susceptible to erosion and HY
the Mission degradatian (i.e., mangroves, whooping crane
Aransas MERRS habitat, marshes, etc.)

it Focused Studies Numerous cpportunities within SWG to pursue TLP X

on Thin-Layer
Placement

projects. Direct studies at marsh and outcompeting
SLR and determining improvements in marsh health.

13




Table 2. Continuation of high priority project ideas from each breakout group (Ideas 12-19).

Project Pricrity Project Pricrity Rationale Breakout | Breakout | Breakout | Breakout | Coemparison

# Idaas Group 1 | Group?2 Group 2 Group 4

12 Construction of Numerous opportunities to pursue the construction Similar to
Living Breakwater of living breakwaters within SWG. Offers SWG and Idea #7

ERDC to design/enginear structures and

model/maonitor engineering benefits. Similarly, X
NOAA-NOS to develop approach for

studying/monitoring ecosystem services.

Collaborations across areas as well.

13 Shoreline Agencies identify shareline restoration project{s) to Similar to
Restoration Projects | pursue. Investigate/determing how to maximize X |dea #14

banefits with minimal investmeant (i.e., highest return
on investment).

14 Establish/Quantify Emphasis is placed firmly on establishing/quantifying Similar to
Multiple Benefits the ecosystem services benefits derived from Idea
Derived from NNEF shoreline, marsh restoration and oyster brealowater X #10 and #13
Projects projects. Consider using Mission Aransas NERRS as

project location.

15 lefferson County, Ongoing project that offers immediate opportunity Sirnilar to
Large-Scale for ERDC, SWG, and NOAA-NOS to collaborate on Idea
Shereline and Marsh | mutually agreeable research endpoints including X #1, #2, H5
Restoration Project wave attenuation, storm surge reduction and and #19

ecosystam services

16 Collaborations on SWG, ERDC and NOAA-NOS staff continue to expand Similar to
Marsh Evalution capabilities of existing marsh evelution medal. X Idea #17
Maodel and #18

17 Ecological modeling | There is a critical need for building/validating models Similar to
that builds in that have utility. Easily transferable from R&D to Idea #16
interdisciplinary operations. and #18
approaches — lock X
at one or suite of
maodeling platforms;

Ecological Forecast
Models {Example:
HABs, water quality,
ate.)

18 Beneficial Re-Use of | Houston ship channel already has a tool. Weould like Sirnilar to
Dredged Matarial. to expand to other places. Ecological side is missing Idea #16
Tool for most info.. would correct for that, Also, focus on and #17
optimizing/matching | creating models with more vegetation composition X
re-use sites to {e.g., marsh model with fewer variables (LiDAR ar
dredge material things that could be collected regularly to screen).
sources

19 Dune/Beach re- Identify/develop most efficient sand motaor systems Similar to
nourishment and options for bypass techniques. Review jetty ldea
project: coastal influence on sand motor to determined magnitude of X #1, #2, #5
ecosystem sediment flow obstruction and potential for pumping and #15

restoration,
leffarson County

muddy sand matar

past groins

14
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Appendix I: Participants List

USACE and NOAA-NOS Workshop: Natural and Nature Based Features
February 23
2017
Galveston Texas
Total Registered: 26
Last Name First Name Badge Name Agency/Organization  Expertise Contact Number Email
Bridges | Todd Todd Bridgas. JSACE-EROC Engineering with Mature B0L1-534-352E todd s bridges@usace.army. mil
Bryant Mary Mary Bryant JSACE-ZADC Coastal Enginesring 601-534-2074 mary_bryant@usace. army.mil
Sekoni Tasin Tosin Sekori USACE-ERDE Flant Ecobogy | 601-534-3732 tosin, a.sekonii@ usace, army. mil
King left left King WEACE-ERDC Enginesring with Mature, Regulatory, B43-762-B950 jeft.k.king@usace. army.mil
Environmental Monitoring
Swannack Todd Todd Swannack JSACE-ERDC Ecological Madeling £01-415-3509 todd.m.swannack@usace.army. mil
Russo | zdmond Edmaond Russo JSACE-SWG Deputy Project Manager | 1409} 766-3018 Edmond.).Russo@usace.army.mil
Thamas Robert Raob Thormas JSACE-SWG Chief of Engineering and Construction, Glaveston | (409) 766-3975 | Robert C.Thomas@usace anmy.mil
Diszrict
Tirpak | Sharon Sharan Tirpak JSACE-SWG Project Management | (409} 766-3136 sharon.tirpaki@usace.army.mil
White | Thamas T White USACE-SWG Coastal Enginearing 409-766-31049 Thornas.E.\White @usace.army. il
Maglic Coraggio Coragzio Maglio USACE-SWE Desigr, Dredging, and Coastal engineerning 409-941-8517 coraggio.maglio Busace.ammy.mil
Hamilien Baul Baul Hamilton USACE-SWG Geomorphology (400 766-3002 | Paul. B Hamilton @usace.armny.mil
Clarkin | Timathy Tirn Clarkin USACE-SWG HEH | (409} 766-3854 | Timothy.). Clarkin@usace. army. mil
Burks-Copes | Xelly %elly Burks-Copes | USACE-SWF Ecosystem Services | BO1-518-5565 Kelhy.A.Burks-Copes @usace.army. mil
Irigoyen | Sddie Eddie Irigoven JSACE-SWG Project Manager | 409-766-3130 Eduarda.Irigoyen Eusace army.mil
Apghlay Senanu Sena Aghley USACE-SWG SME HEH (400} 766-E383 Senanu.Aghlay @usace_ ammy.mil
lores Seth Seth lones USACE-SWG Operations Manager (409} 766-3068 | Seth.W.lones@usace.army.mil
Camphbell Tricia JSACE-SWGE Operations Manager (408} 766-3153 | Tricia.C.Campbell@usace.army.mil
Saloman Dawid USACE-SWGE Corstruction Managament (409} 766-3942 | David A Solaman @usaca_ army.mil
Thur | Steve Stewe Thur MOS NCCOS NCCOS Actirng Director [ 240-533-014% steve thuritnoaa gov
Harman Michelle Michelle Harmorn | NOAASNDS/MNCODS Coastal ResilencesClimate Vurerability Team | 240-533-0158 rmichelle hamon@noaa. gow
| Lead NCCOS; coastal ecology/program planning |
Payne Jeff Jeffl Payne NOS-DCM Director of DCM; [cosystem Services 843-740-1207 Jeff.Fayme i@ noaa.gov
Penr i Kirn Penn MOS - DCM Other coastal management and policy, climate | 240.533.0727 kim. pern@naza.gov
adaptation, natural and nature-based
infrastracturs
Davis lenny lenny Davis MO5-NCCOS coastal wetlard ecalogy - natural and naturs 252-838-0804 jenny.davisi®noaa.gov
basad infrastructure
Kicharell Dawid David Kidwell MOS-NCCDS coastal ecology, sea level rise and storm surge 240-533-0286 david kidwell@noaa.gav
rodeling; natural and nature-basad faatures
Vaudreuil Flaine Flaine Vaudreuil MO5-00M coastal maragement, natural and nature-based | 240-533-0821 elaire vaudrauil@roaa gov
infrastructure, coastal land conservation
Schubert lamia William Schubars | NOAA-OHC-RC coastal acology, coastal restoration a09-621-1248 jamie. schubert@noaa gov
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Appendix II: Workshop Agenda

& E\WN % &P ocean

US Army Corps NNBFE § Ponvico
of Engineers,

Agenda

SWG, ERDC, and NOAA-NOS
Natural and Nature-Based Features Workshop

23 Feb 2017
Galveston District HQ, 2000 Fort Point Road, Galveston, Texas 77550
Conference Room 175
Dialin: 1-877-411-9748; Access Code: 7671981; Security Code: 1234; (USA Caller

Paid/International Toll: 636-651-3128);
https://lwww.teleconference.att.com/serviett AWMIogin

Purpose: Explore and establish common interests for partnering on Natural and Nature
Based Features (NNBF), which lead to the timely infusion of innovative technical
products that support lifecycle coastal infrastructure systems, promote coastal
preparedness and risk reduction, and enhance management decisions, in practice.

Objectives:

¢ Strengthen and broaden collaboration among represented organizations;

o Assemble USACE-ERDC, USACE-SWG, and NOAA-NOS leaders and
technical staff to identify opportunities to leverage each agency’s
investments and capabilities with respect to design, development,
implementation, monitoring, adaptive management of NNBF and associated
ecosystem services;

¢ |dentify high-priority NNBF projects of common interest through use of
plenary and breakout sessions. Categorize and prioritize projects that are
identified for future collaboration;

» Identify other opportunities for crossover, working relationships in coastal
science and engineering
Morning:
0800 — 0830 Arrive at SWG
0830 Welcome, Introduction and SWG Overview, Edmond Russo

0930 EWN, NNBF and Update on USACE/NOAA Collaborations, Todd Bridges

1030 Break (15 minutes)

17



ha CGomp National
S&\W O

US Army Corps NNBFE <~ Service
of Engineers,

1045 NOS Overview:. Emphasis on OCM and NCCOS; Steve Thur and Jeff Payne

1130 Coastal Texas Restoration/Protection Project; Sharon Tirpak

Lunch:

1200 Break with Lunch Instructions, Todd Bridges

1215 Working Plenary Lunch: “Around-the-Room” Discussion, Statement
Clarifications, Q/A, and Additional Thoughts; “Parking Lot” Ideas for Breakout
Group Discussions.

Afternoon:

1300 Coastal Science and Engineering Collaborative (CSEC); Rob Thomas

1320 Coastal Texas Environmental Restoration & Coastal Storm Risk Management
measures; Kelly Burks-Copes

1340 Galveston Bay: Environmental Restoration Opportunities; Tom White

1400 Texas Gulf Coast Data Collection Needs; Coraggio Maglio

1420 - 1545 Breakout Session (Instructions: Todd Bridges)

1545 Plenary Report: Breakout Groups Report on Results/Outcomes; Group Leaders
1615 Plenary Discussion: Common Themes / High-Priority Outcomes; Todd Bridges
1645 Next Steps/Action ltems; Edmond Russo, Todd Bridges, Jeff Payne, Steve Thur
1700 Adjourn

1800 - 2000 Dinner Social at The Spot, Seawall Blvd, Galveston, TX 78597
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Appendix llI: Day 1 - Morning Plenary Slides

Introduction to SWG

ng ainable and
Resilient Regionally Integrated
Infrastructure for Delivering Value
on America’s Energy Coast
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USACE, Galveston District (SWG

« Chief of Engineer’s Philosophy

+ Civil works mission, geographic area of
responsibility, and significance

« Strategy for delivering Value to the Nation
(V2N)

+ Coastal infrastructure system stressors and
drivers

« Shared visioning for Sustainable and Resilient
Regionally Integrated Infrastructure (SRRII)

+ Leading change initiatives for organizational
excellence to realize SRRII

Value proposition for stakeholder partnering sy o ]

Chiefs’ Vision: Building Our House in the “Federal / National™ Community

“Strengthen the Foundation”....“What” + “How” 3
‘Doing the routine things to an exceptionally high standerd, routinely”
“Deliver the Program”.... “What” = “How”
“The most strategic thing we can do is deliver our mission keep our promises.”
“Achieve our Vision”.... “How” = “What”

Troop leading ourselves into an unknowable future together.

Vision . ...Why + Who + Where

Our ‘compelling, better tomorrow.”

Deliver the Program
SWG: Mission First.iT‘e.:amwork. People Always;
Constantfimprovement

Achieve our Vision

g Solutions to the

Strengthen the Foundation ViSiOﬂ:Engineerm

ughest Problems

SWG: Peo
- Feople Alwavys = Ep
TeRmer e »_Hys.. = stant lmprovement. Nation s To
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USACE SWG Mission and Area of Responsibility

=50,000 square mile district
boundary

=28 ports handling 500+ M tons
of commerce annually

=1,000+ miles of channels
- 750 miles shallow draft
- 270 miles of deep draft

=367 miles of Gulf coastline

=30-40 M cubic yards/yr
material dredged

- Navigation =16 Congressional districts

* Flood Risk Management o} B, Tesems con.miies:

» Regulatory .

Ol =ee i e Cg i el il =18 Coastal counties - bays / [

» Emergency estuaries
planadeiment =9 watersheds

* Interagency & . .
International Support =4 Louisiana parishes

US Army Corps

IS
of Engineers.

Significance of Navigation Commerce

as a National Economic Driver

Data Source: USACE, Waterborne Commerce Statistics Center — 2015

Duluth/Superior Rest of
Lakes
Ports and Navigable Wateryfays -
of the United St
/ -‘}55"'@‘ )T 20 /®
4
Rest \ Iq ! 3 Rest
of Pacific - .
e s 20 of Atlantic

Coast
(246MT)

Coast
(235MT)

‘@Baltimore
~@Norfo|k

'@ Savannah

O
o

TX with 652 MT

now surpasses Houston
(Z410) Louisiana

LA with 544 MT 259MT)

Rest of

Gulf
(118MT)

Rest of

Texas Rest of
(311MT) Louisiana
(285MT)

US Army Corps

IS
of Engineers.
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SWG Strategy for Delivering V2N

Maximizing Capital

Organ-
izational
Change

Strategic
Partnerships

CW
Transformation
& Process
Improvement _

Lines of E[fort

Future

"W Texas Coast is:
"« Aresilient
community

22

with healthy

W ecosystem

>+ Positioned for
sustainable
economic
growth

N « Supported by
strategic
partnerships
that support
Non-Federal
investment

US Army Corps S
of Engineers.
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Addressing Problems and Opportunities in the

Coastal Protection and Restoration Program

a4 4 Economic damage from
" coastal storm surge

Alnland shoreline erosion
@ Gulf shoreline erosion

Loss of T&E Critical Habitats
i (migratory bird habitat, critical
T&E habitat, shellfish habitat)

. Loss of Natural Delta
Processes

Coastal TX Profection
and Restoration CSRM

/ ER Study Disrupted Hydrology
- Sabine Pass to

Galveston Bay CSRM
| Study

» Metro Houston Regional Watershed Assessment

» Addicks & Barker Reservoirs System Study

» SE Texas Regional Watershed Assessment §
» Metro Brownsville Regional Watershed Assessment

US Army Corps
of Engineers.
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Contributors to Civil Works Program

Risks and Uncertainties

Stressors:

«Extreme storm water levels (rivers, coast)

«Dynamics of coastal shorelines, islands,
wetlands, sediments, and debris

<Drought effects on water availability and quality

«Aging, outmoded, and/or exhausted
infrastructure & equipment (e.g., locks, PAs,
dredges)

*Program funding levels

Drivers:

+Relative sea level change
»Changing legislation/policies
<Resource availability (e.g., energy, land)

»Development patterns/rates and
modifications to natural systems s Army Corps

Concepts of Resilience against
Disturbances and System Sustainability

Disturbance

Disturbance
00% | Adapt; Evolve Scenario
< Pre_pgre‘ Scenario
£ | Anticipate g Disturbance
[ Prepare
5 Resist; \ Anticipate ~
£ Withstand Recover \
€ Bounce Back Adapt | Resist
L Evolve \W\lhstand
- Engineering \
[ Environmental  Sustainability e )
Il community issue? \ Back
0%

Time

Goal is for Texas Coast to be:

+ A resilient community with healthy ecosystem
+ Positioned for sustainable economic growth

+ Supported by strategic partnerships that support Non-Federal

investment
of Engineers. - cmm

/-
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Engineering with Nature (EWN)

...the intentional alignment of natural and engineering
processes to efficiently and sustainably deliver
economic, environmental and social benefits through
collaborative processes.

Key Elements: ‘ EWI

» Science and engineering that
produces operational efficiencies

* Use of natural processes to maximum © Sodal
benefit

= Broadening and extending benefits
provided by projects

= Science-based collaborative
processes to organize and focus
Interests, stakeholders, and partners

US Army Corps =
of Engineers.

Natural and Nature Based Features (NNBFs) in Water
Infrastructure Improvements for the Nation (WIIN) Act
SEC. 1184. CONSIDERATION OF
MEASURES.
(a) DEFINITIONS.—In this section, the
following definitions apply:

(1) NATURAL FEATURE.—The term
“natural feature” means a feature that is
created through the action of physical,
geological, biological, and chemical
processes over time.

(2) NATURE-BASED FEATURE.—The
term “nature-based feature” means a
feature that is created by human design,
engineering, and construction to provide
risk reduction in coastal areas by acting
in concert with natural processes.

of Engineers.

US Army Corps
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Integration of NNBFs with Traditional Engineered Features

Water Infrastructure Improvements for the Nation (WIIN) Act

SEC. 1184. CONSIDERATION OF MEASURES. (continued)

(b) REQUIREMENT.—In studying the feasibility of projects for flood risk
management, hurricane and storm damage reduction, and ecosystem
restoration the Secretary shall, with the consent of the non-Federal sponsor of
the feasibility study, consider, as appropriate—

(1) natural features; (2) nature-based features;

(3) nonstructural measures; and (4) structural measures.

NNBF
ELEVATED - LIVING SHORELINES
FLOOD WARNING BUILDING - VEGETATED FEATURES
& EVACUATION DRANAGE - OYSTER & CORAL REEFS
RELOCATION Acousmon | (MPROVEMENTS - MARITIME FORESTS BREAKWATERS

LEVEE/ NNBF GROINS
FLOODWALL  SHORELINE ¥
STABILIZATION ‘HP

Multiple Lines of Defense (MLD) L=

US Army Corps

of Engineers.

Integration of NNBFs with Traditional Engineered Features
Water Infrastructure Improvements for the Nation (WIIN) Act

SEC. 1184. CONSIDERATION OF MEASURES. (continued)

(b) REQUIREMENT.—In studying the feasibility of projects for flood risk
management, hurricane and storm damage reduction, and ecosystem
restoration the Secretary shall, with the consent of the non-Federal sponsor of
the feasibility study, consider, as appropriate—

(1) natural features; (2) nature-based features;

(3) nonstructural measures; and (4) structural measures.

NNBF
ELEVATED - LIVING SHORELINES
FLOOD WARNING BUILDING - VEGETATED FEATURES
& EVACUATION DRAMNAGE - OYSTER & CORAL REEFS
RELOCATION Acousmon | (MPROVEMENTS - MARITIME FORESTS BREAKWATERS

LEVEE/ . NNBF GROINS
FLOODWALL  SHORELINE F o BEACH & DUNE
STABLZATION i

Multiple Lines of Defense (MLD) L=

US Army Corps

IR
of Engineers.
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@ SRRII Shared Visioning ERBG

« Interconnected portfolio of partnered projects across business lines.

* Incorporates Regional Sediment Management (RSM), Engineering
with Nature (EVWWN), Natural and Nature Based Features (NNBF), and
Multiple Lines of Defense (MLD).

* Nested/networked infrastructure interoperating regionally to deliver
broad spectrum of enduring economic, environmental, and social
values.

+ Value proposition for pursuit via inter-operational synergies: ‘ EW
—Transformed organizational technical, business, and management

processes,
—High performing workforce culture, and

—Parties who understand, contribute to, and value the concepts and a
' )

support infusion into practice.

NNBF =
ELEVATED - LIVING SHORELINES
:Lgmme BUILDING - VEGETATED FEATURES NNF
e DRANAGE - OYSTER & CORAL REEFS
acousmioy | \MPROVEMENTS - MARITIME FORESTS o :nmwm TERS

$ LEVEE/
v [l BN FLOODWALL  SHORELINE o BEACH & DUNE
Y .. ¢ bod STABLIZATION .
-, - SN — .
it ;

US Army Corps
of Engineers.

Leading Change Initiatives

for Organizational Excellence to Realize SRRII
* SRRII shared visioning is the focal point

* Enhanced stakeholder engagement for closer V2N working
relationships that support non-Federal investment

+ Active Project Management (APM) and Workload /
Workforce (WL/WF) Management for confident delivery on
commitments

+ Evolved governance and Vertical Team (VT) integration for
increased organizational efficiency in mission execution

+ Knowledge management and continuous process
improvement for complete/efficient records continuity/recall,
discovery learning, and improving competencies/capabilities

« Energizing the workforce for improved career satisfaction and
productivity

27



Enhancing Strategic Partnerships

for Delivering V2N

» Texas coast shared visioning for alignment of
agency values toward mutually desired outcomesm

— Vibrant regional and national economy o S

— Resilient and sustainable communities ,m5'1 je

— Healthy, diverse, and functional ecosystems ;%‘”ﬁszm
* Driving progress through regularly-

engaged partnering and governance

— Multi-agency participation (Local, State, Federal)
— Shared vision steering

— ldentifying / resolving barriers to progress
+ Team building, collaboration, and unified communlcatlons

— Articulating challenges and successes

— Building stakeholder awareness and support for action

— Supporting elected officials with needed information

US Army Corps

of Engineers.

APM and WL/WF Management Strategy

Means Ways Desired End State
Outcomes

Lines of Effort

Leap ahead
organizational
capability,
recoghnized by
customers and
Vertical Team,
to deliver world
class products
and services on
commitments
across all
business lines
of the Texas
coast.

Consistent

Application
Process

Innovation

Ubiquitous

World Class Buy-in

Technology

Permission to
Experiment
and Learn

Improved
Program
Planning and
Execution

( )
US Army Corps

of Engineers.
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Evolved Governance and VT Integration

 District governance of strategic direction, functional
integration, program execution, business management,
resource management, and workforce management

* Bi-weekly VT synchronization meetings

* Mega Study and Mega Project tiered governance
organizational model

US Army Corps
of Engineers.

* Enhance strategic
DESIGN MAINTAIN partnerships
* Address policy and
authority “conundrums”
* Revolutionize business
« Plan practices
* Evolve science to close
priority knowledge gaps
» Co-develop / apply
enabling
technologies

* Execute * Infuse new knowledge
* Adapt « Tech transfer enterprise
tools
* Pilot-demo & prove
innovations
* Improve on-the-job
workforce skills

» Objectively monitor
performance

* |[dentify key uncertainties,
inefficiencies, and barriers
to decision making

29



Coastal Science and Engineering Collaborative
CSEC) Objectives

» Transfer new science into practice
faster -
» Deliver science and engineering to
improve coastal project life cycle
systems performance and cost
» Develop business collaboratively
» Bring together capabilities,
resources, and funding from
multiple partners
» Derive overall greater value than
could be achieved separately
» Link academics to practice

» Student learning experiences
» Cultivate recruiting opportunities B e

Workforce Management Strategy
Means Ways Desired End State
Outcomes

Lines of Effort

Right People
w/Right Skills

Improve workforce

equal employment
Workforce

Organizational Mgmt
Culture Strategy

opportunities, career
Agile satisfaction, and

Workforce productivity, to
become a high

performing

High
Performance
Culture

organization that
delivers value
across all business
lines of the Texas

Minimize Talent
Loss

coast.

US Army Corps
of Engineers.
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SWG Value Proposition for Stakeholder Partnering

[
>
o=
by
3
-
(&)
O
c
c
Qo
(@)

Vibrant regional economy driving need
for resilient coastal communities and
healthy ecosystem on America’s Energy
Coast

Increasing partnerships across
navigation, coastal storm and flood risk
management, and ecosystem restoration
business lines

Addressing authority, policy, resourcing,
and business process challenges with
focus on Strengthening the Foundation

Existing and new authorities for studies and e e
projects to derive V2N through Delivering B
the Program

Compelling, sustainable budgets and Bl

2
US Army Corps o

partnering to Achieve the Vision of Engincers

ON FACEBOOK
www.facebook.com/GalvestonDislrict

ON TWITTER
www . twitter.com/USACEqgalveston

ON YOUTUBE
www. YouTube.com/Galveston
District

ON DVIDS
" www.dvidshub.net/units/USACE-GD

ONLINE

I wwwoswd.usace. army.mil
US Army Corps

of Engineers. '
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EWN Overview

Engineering with Nature for Natural
Infrastructure

Dr. Todd S. Bridges

Senior Research Scientist, Environmental Science
U.S. Army Engineer Research and
Development Center, USACE
todd.s.bridges@usace.army.mil

SWG-ERDC-NOAA/NOS
Galveston, TX
February 23, 2017

ERDC

US Army Corps Engineer Research and

of Engineers. Development Center

Following Hurricane Sandy:

» Risk industry-based tools used to
quantify the economic benefits of
coastal wetlands

» Temperate coastal wetlands saved more than
$625 million in flood damages.

» In Ocean County, New Jersey, salt marsh
conservation can significantly reduce average
annual flood losses by more than 20%.

COASTAL WETLANDS AND FLOOD DAMAGE REDUCTION

Using Risk Industry-based Models
to Assess Natural Defenses in the Northeastern USA

October 2016

NI ety WP

“TERCENTENARY
RESEARCH
FOUNDATION
e
[ ERDC
-
BUILDING STRONG,; Innovative solutions for a safer, better world
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Creating Value through Alignment...

= \What opportunities are there
for achieving better
alignment of natural and
engineered systems?
» Can improved alignment

reduce risks to life, property
and ecosystems?

» What range of services can
be produced through such
alignment?

» What are the science and
engineering needs in order to
achieve better alignment?

Sustainable Solutions Vision: “Contribute to the strength of
the Nation through innovative and environmentally sustainable

solutions to the Nation’s water resources challenges.” ERDC

BUILDING STRONG, Innovative solutions for a safer, better world

Engineering With Nature...

...the intentional alignment of natural and engineering
processes to efficiently and sustainably deliver ‘e
economic, environmental and social benefits through 32
collaborative processes.

Key Elements: % WH'

= Science and engineering that
produces operational efficiencies

= Using natural process to maximum Social
benefit e

= Broaden and extend the benefits Y
pr(?VIded by prOJeCtS ’ Environmental &Economic

= Science-based collaborative Vot

processes to organize and focus
Interests, stakeholders, and partners

TheNature (%
= — Conservancy §
? T N B
=~ B A famaN: =S NAVSYS
‘
BUILDING STRONG,, Innovative solutions for a safer, better world

www.engineeringwithnature.org
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EWN Across USACE Mission Space

= Navigation

» Strategic placement of dredged material
supporting habitat development

» Habitat integrated into structures
» Enhanced Natural Recovery
* Flood Risk Management

» Natural and Nature-Based Features to support
coastal resilience

» Levee setbacks
= Ecosystem Restoration

» Ecosystem services supporting
engineering function

» “Natural” development of designed
features

= Water Operations
» Shoreline stabilization using native plants
» Environmental flows and connectivity

)
BUILDING STRONG, Innovative solutions for a safer, better world

The North Atlantic Coast Comprehensive

Coastal Risk Reduction
and Resilience: Using the

US Army Corps of Engineers

Directorate of Civil Works

Use of Natural and Nature-Based Features
(NNBF) for Coastal Resilience

US Army Corps
of Engineers.

Engineer Research and Development

Center

BUILDING STRONG, Innovative solutions for a safer, better world
http://www.nad.usace.army.mil/CompStudy
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ORGANIZATIONAL
ALIGNMENT

Iterate as Needed

EVALUATION

IMPLEMENTATION

Dunes and
Beaches

Benefits/Processes
Break offshore waves

Attenuate
wave energy

Slow inland
water transfer

Performance Factors
Berm height and width
Beach Slope
Sediment grain size
and supply
Dune height,
crest, width
Presence of vegetation

l Identify and Organize Stakeholders, Partners l

and Authorities

—

L

Define Physical and Geomorphic Setting '

i

I ee——

Assess Vulnerability and Resilience J

1

Identify NNBF Opportunities
Formalize NNBF Objectives
Identify NNBF Alternatives
Define NNBF Performance Metrics

i s

Evaluate NNEF Alternatives

* Tierd
e Tier2
e Tier3

Advance through
iers as
Appropriate

STORM INTENSITY, TRACK, AND FORW,
]

e

b A

Select NNBF Altematives I

Design Implementation Plan:
Elaborate Operational and Engineering Practices

Natural and Nature-Based Features Evaluation and
Implementation Framework

|

Implement NNBF Alternative I

4

Monitor for Performance and Assess Ecosystem

Goods and Services

Feedback

Work in Different Ways

Natural and Nature-Based Infrastructure at a Glance
GENERAL COASTAL RISK REDUCTION PERFORMANCE FACTORS:

e, T

Vegetated
Features:
Salt Marshes,
Wetlands,
Submerged
Aquatic
Vegetation (SAV)
Benefits/Processes
Break offshore waves
Attenuate
wave energy
Slow inland
water transfer
Increase infiltration

Performance Factors
Marsh, wetland,
or SAV elevation

and continuity
Vegetation type
and density

Oyster and
Coral Reefs

Benefits/Processes
Break offshore waves

Attenuate
wave energy

Slow inland
water transfer

Performance Factors

Reef width, elevation
and roughness

35

Engineering Performance: Nature-Based Features

'ARD SPEED, AND SURROUNDING LOCAL BATHYMETRY AND TOPOGRAPHY

Barrier Maritime
Islands Forests/Shrub
Benefits/Pi s
Wave attenuation Benefits/Processes
and/or dissipation Wave attenuation
Sediment stabilization and/or dissipation
Shoreline erosion
Performance Factors stabilization
Island elevation, length, Soil retention
and width
Land cover Performance Factors
Breach susceptibility Vegetation height
_ and density
Proximity to il
mainland shore Forest dimension
Sediment composition
Platform elevation



Disturbance

Disturbance

Adapt; Evolve

100% .
= P repa re; Disturbance
= | Anticipate o
2 ] [ Anticipate P
5 Resist; E 3
B Withstand ecover =
O &
S 7 Bounce Back saapt o Y
e i T J
= W
| Recover
Bounce
Back
0%

Time

Resilience: the ability of a system to Prepare for, Resist,
Recover, and Adapt to achieve functional performance
under the stress of disturbances through time.

Opportunities to Engineer With Nature
for Resilience

= Strategies and Tactics

» Hold the Line
* Use of NNBF in combination
with conventional measures
» Retreat
* Managed realignment
» “Coastal Engineering Jujitsu”

» Advance / Attack JUJITSU
+ Adding elevation and features to s
landscapes through large-scale ]
construction

BEACH & DUNE
RESTORATION

LEVEE/ .
FLOODWALL  SHOREUINE By
STABILZATION 38

.

e | |ERDC

Innovative solutions for a safer, better world

BUILDING STRONG;
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Cat Island
Green Bay, Wisconsin

ERDC

<A -
¢
Innovative solutions for a safer, better world

BUILDING STRONG;

r

Innovative solutions for a safer, better world

()

BUILDING STRONG;

37



Fort Pierce City Marina, Florida

BE | . ERDC

BUILDING STRONG, Innovative solutions for a safer, better world

Caterpillar Corporation’s
Restoring Natural Infrastructure Summit
4 November 2015, New York City

= ERDC

BUILDING STRONG, Innovative solutions for a safer, better world
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USACE - NOAA Collaboration Workshop on
Natural and Nature-Based Features
Charleston, SC; 1-3 March 2016

r et Rt

<4 — A = ‘
‘ www.engineeringwithnature.org (NNBF) ERDC
BUILDING STRONG;

Innovative solutions for a safer, better world

USACE/NOAA-NMFS Collaboration Workshop on
Engineering with Nature
Gloucester, MA; October 5-6, 2016

<A : == e — =
, www.engineeringwithnature.org ERDC
BUILDING STRONG;

Innovative solutions for a safer, better world

39



Philadelphia District, ERDC, NOAA
Collaboration

Mordecai Island

b

g [ ERDC
¢

BUILDING STRONG, Innovative solutions for a safer, better world

International Guidelines for Use of
Natural and Nature-Based Features for
Sustainable Systems

» Publish coastal guidelines by
2019:

» Multi-author: government, academia,
NGOs, engineering firms, construction
companies, etc.

» Addressing the full project life cycle:
planning, design, engineering,
construction, and maintenance

= Use experience and momentum to
initiate inland international
guidelines

» Engagement with Silver Jackets?

» Key needs? How and Who to
engage?

-+ il

Y
BUILDING STRONG, Innovative solutions for a safer, better world
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EWN-Dutch Collaborations

Rijkswaterstaat
» Case studies report and project
twinning
Deltares

» Collaboration on performance
processes

EcoShape’s Building with
Nature program

» Multiple levels
Academia

» TU Delft

» University of Applied Science/HZ

s | ERDC

BUILDING STRONG, Innovative solutions for a safer, better world

Other EWN Collaborations

= The Nature Conservancy

» Several topics involving both
coastal, estuarine, and inland
EWN

= World Bank and UN
Development Program

» Guidelines for international
investment in NNBF, developing
world

= TAMU EWN Curriculum

b

o+ R ERDC
-

BUILDING STRONG, Innovative solutions for a safer, better world
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Next Steps for Science and Engineering...

= What processes and engineering
requirements are critical to
engineering performance and
resilience?

= How will integrated solutions and
systems evolve over time in
dynamic environments?

= How can integrated systems be
assembled to reduce long-term
O&M costs in order to sustainably
deliver resilience?

= How can field-scale demonstration
projects be used to accelerate
progress? 4 I —

5  www.engineeringwithnature.org ERDC

BUILDING STRONG, Innovative solutions for a safer, better world

Science, Engineering, Technology
Research Targets

» Fundamental processes
» Sediment transport through and around NNBF

» Long-term engineering and environmental performance of
features

» Ecosystem Services provided by engineered features and
structures

» Processes contributing to system-scale resilience
» Modeling systems that support broad-scale application
» Planners, stakeholders and decision-makers
» Engineering design
» Operations and maintenance
= Reliable, cost-efficient monitoring technologies
» Measuring system evolution
» Infrastructure/feature performance
=  Demonstration/pilot projects to innovate, evaluate,
and learn at relevant field scales
» Facilitate necessary collaboration
» Evolve organizational culture and practice =
» Produce credible evidence of success &
» Fuel the “power of the story” Gulfof Mexico

b o 1 2
o~ Wi ERDC
-
BUILDING STRONG, Innovative solutions for a safer, better world
22

Grand Isle
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- The Pursuit of Resilience...

‘| endeavor to keep their attention fixed on the
main objects of all science, the freedom &
happiness of man.”

Thomas Jefferson to Tadeusz Kosciuszko, 1810

The Battlefield at Saratoga

., for my encampment.” Major General Horatio Gates
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Introduction to NOAA

NATIONAL OCEAN SERVICE

Jeff Payne, Ph.D., Office for Coastal Management
Steve Thur, Ph.D., Acting Director National Centers for Coastal Ocean Science
February 23, 2017

COMMUNITIES PROTECTED AREAS

Responsible development
protects lives and property
by adapting to a changing
climate.

CORAL REEFS

Research and conservation
helps sustain this source of

HISTORIC SITES
Preservation connects us to
our heritage and culture.

Protecting special places and keeping
coastal areas open to the public
supports tourism, recreation, and our
economy.

WATER QUALITY
Safeguarding coastal water quality
protects human and environmental
health, and keeps seafood safe.

food, medicine, and protection
from coastal storms.

ESTUARIES & WETLANDS
Long-term stewardship helps to protect
critical species, fight pollution, and restore

habitat.

44
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PLAN & BUILD DISASTER STRIKES RESPOND RECOVER

Disasters can be imminent

or strike unexpectedly.

assessing damage to com-
munities, economy, and
environment

improving forecasts, ob-
servation models, com-

puter systems

issuing grants to rebuild
and restore habitat

‘getting information to i
tsunamis

coastal storms and ¥ m@fming hydrographic
hurricanes Py ; to reopen ports

LTI RENY
TRRRRRL

satellite
communication

airborne LIDAR
EEE y

air gap sensor

= continuously operating

reference station ) PORTS® e
il visibility meteorological
sensor station

—l water level gauge
buoys:
water ocean chemistry
quality wave sensors .
monitoring water temperature gauge Siigle bedt somg;
. steorological

i1

ATON mounted acoustic doppler current profiler
bottom mounted acoustic doppler current profiler

— glider or autonomous

underwater vehicle
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Science, Service, Stewardship Continuum

Science — Service Stewardship

Observe &  Applied Models & Spatial Analysis  Information  Education &  Management
Monitor Research  Predictions & Visualization ~ Transfer Outreach & Decision
Making

NOAA’s National Ocean Service

o o
.,

National Centers for Coastal Ocean Science

Delivering ecosystem science solutions
* for stewardship of the nation’s ocean and coastal resources

* in direct support of NOS priorities, offices and customers

¢ to sustain thriving coastal communities and economies
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IR T IOMATTCTRILT a0 TOAS AL OUEAN SCING

KA TILI O NALTOPOSERANs [ &V [ C F

History and Structure

®
O
Kasitsna Bay . Sprlng@ Oxford
() Beaufort
@ Charleston

O Science Cenlers Created in 1999 as the focal pointtr NOAA's coastal ocean

© Marine Laboratories RHERLE

*  Five centers including two satellite labs and extramural
*  Staff research

Budget: $38.9M intramural, $9M extramural

Priorities
NOAA’s National Centers for Coastal
and Ocean Science

e Marine spatial ecology

e Coastal resilience and
climate vulnerability

® Stressor impacts,
mitigation and restoration

® Social science

e Monitoring and change
detection
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Applied Science

What are the ecosystem effects of shoreline type?

VYT Y/

Reflected Waves

Bulkhead

Shallow Refuge Breakwater or Sill

Smithsonian Environmental
Research Center

Applied Science

Where are marshes most resilient to erosion?

Estuary Shoreline Wave Energy

Erosion Rate

1956 10 2004

M

a

% Marsh

Mapped from small boat Aerial photo. ‘56, ‘89, 04
RWE from Wave Energy Model
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Applied Science

Sediment management effects on NNBF and flood vulnerability?

Newport Beach
» Urban beach community [
with pleasure boat
harbor and tidal salt
marsh/estuary

Cathedral
(4 r.'v

Tijuana River Valley
* Rural community with
natural floodplain and
tidal salt marsh/estuary
* Rapidly growing urban
community (MX)

N\
g \\3\\\\\\ um:;a Siahs
s ‘\“‘\\\\‘\\ exico .

\nmy

Applied Science

What is the value of marshes for flood protection?

* Value (S8) of damages avoided by having natural habitats
e Value saved from reduced flood insurance costs

¢ Economic stimulus to the community

ki buffer FKNMS
[ Feoms bdlndary
"
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Models and Tools

Solutions to mitigate marsh vulnerability?

Vulnerability and migration potential
(Hydro-MEM model)

Marsh at high (30m) elevation

Sea level rise and
marsh elevation
scenarios (Mem model)

Mean Biomass g dw m?

2060

Models and Tools

Beach/dune recovery after storms — climate and policy scenarios?

| Windsurf | Vegetation

Dynamics
‘XBeach ) ‘ Aeolis ‘-

Wave
Transformation

Scenarios
Sea level rise and storms
Ecological changes
Beach nourishment
Protection structures
Grass planting
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Models and Tools

Geospatial Analytics — Impact of 2 m sea level rise on storm surge?

Product development for storm
surge model outputs

Upper Dog River

State: AL

HUC ID: 031602050101

Percent (%) Inundation: 13.30
Volume of Inundation (m3):
26,123,360.22

Watershed-level flood analytics

Models and Tools

What is the value of marsh services under scenarios of future conditions?

HUC by HUC Assessment

Marsh Quantities|

Evaluation

Policy Decisions
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Guidance and Metrics

How much wave energy can living shorelines sustain?

.. Rachel Carson NERR
“ N\ demonstration

Fringing marsh distribution
Versus wave energy

January 1998
3 March 1994

Average Marsh Width m?2

400
Average RWE jm!

Guidance and Metrics

Guidance for installing a living shoreline?

Management& Engagement
Policy & Education

Science
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Guidance and Metrics

How can our science inform adaptation?

Short Term Flood Hazards: Prioritizing Adaptation Activities in Talbot County, MD

Legend

Priority Levels

I vier 1 - Highest Priority
Tier 2
Tier 3
Tier 4 - Lowest Priority

Block Prioritization
Block level adaptation priority scores
are determined through a combination of:

1) Risk (flood hazards) Analysis - Starm Surge:
and Stormwater Flooding impact per block.

2) Vulnerability analysis - Social and
structural scores per block.

Each Census block is scored as an index
value from 0 to 1 and then represented as a
5

hould be highly prioritized when
\daptation measures that address
short term hazards for the Town of Oxford,

L]

Emerging Partnerships with USACE

Can thin-layer application of dredged material improve marsh resiliency?

Marine Corps Base Camp Lejeune
NCCOS Beaufort Lab
USACE Wilmington District
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Emerging Partnerships with USACE

Can the use of dredged sediment improve ecosystem services?

Google Earth  fU# 54

Edw

Mordecai Island, NJ
NCCOS- USACE collaboration
USACE Philadelphia District

Office for Coastal Management

Catalyze and influence a broad base of leaders, community residents,
and coastal practitioners to ensure:

Healthy coastal ecosystems
Resilient coastal communities

Vibrant and sustainable coastal economies

OCEAN
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Advancing Green Infrastructure

,,,,,,,,,,

v D IEEI YTA:ECO ZAEVS :|: ABOUT DATA TOOLS TRAINING TOPICS STORIES Q

Key tools, training, and resources through the Digital Coast:
* Coastal Flood Exposure Mapper
* A Guide to Assessing Green Infrastructure Costs and Benefits for Flood Reduction
* Living shoreline guidance
* Introducing Green Infrastructure for Coastal Resilience training
* Climate Adaptation for Coastal Communities training

<@
V» OCEAN

Coastal Zone
Management Act

Voluntary state and
federal partnership

34 federally
approved programs

Comprehensive
approach to critical
coastal issues
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Texas Coastal Management Program

The Texas General Land Office

Reviews federal actions in the
coastal zone to ensure
consistency with the program

Supports protection of natural habitats and wildlife
Awards approximately $2.2 million annually in grants

« Example: South Padre Island and Goose Island Marsh
Restoration

Texas Coastal Management Program
2016-2020 Strategies

Increase use of living shorelines

Update and improve topographic and bathymetry models
Develop regional sediment management plans to identify
potential restoration sites in the vicinity of navigation

projects.

Develop sediment supply studies and source
identification mapping
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Texas Resiliency Master Plan

«  Community, socio-economic,
ecological, and infrastructure
protection from coastal hazards

Restoration for multiple types of
habitat
REGION TWO

Led by Texas General Land Office,
supported by coastal zone e ielial g e
management funding

% \REGION FOUR
NOAA on the technical advisory '
committee

Great Lakes Resilience Study

Promoting resilience within human and natural coastal systems
Modeled after Mid-Atlantic Hurricane Sandy study

Study framework
« ldentify problems and opportunities
« Assess vulnerability and determine response
+ Complete a “programmatic coastal resiliency plan”

Themes of interest: green and port infrastructure; sand management
and littoral drift study; coastal habitat conservation; erosion; flooding;
bluff recession; dune restoration; beach nourishment; shoreline
protection; and nearshore water quality
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NOAA Coastal Resilience Grants Program

Nature-based solutions
Geospatial data and tool development
Economic research

29 sites in national
system

Over 1.3 million acres
protected

Research, education,
stewardship

“Living laboratories”

Locally relevant,
nationally significant
research
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Mission-Aransas Research Reserve

University of Texas, Marine Science Institute
Protects 186,189 acres
Located 30 miles northeast of Corpus Christi
Habitat includes tidal flats, seagrass beds,
mangroves, and oyster reefs. Serves as the

winter home to the critically endangered
Whooping Crane.

Aransas County
Coastal Resiliency
Initiative

Focus: environment, economy, and community

Example Project
* Live Oak Peninsula — Promoting coastal resiliency by protecting

important infrastructure
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Weeks Bay Research Reserve

Swift Tract
Living Shoreline Project

Focus: Shoreline erosion control, salt marsh habitat protection,
and restoration of ecosystem diversity and benthic productivity

* 1.6 miles of breakwaters constructed with oyster shell in
Mobile Bay

Coral Reef Conservation

Coral Reef Conservation
Act

Preserve, sustain, and
restore

National and international N
leadership R~

U.S. Coral Reef Task Force |

7‘ { | : 1 224
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OFFICE'FOR COASTAL MA GEME!

| |onaI£stuﬁrm§R%s€arch Reserve A‘ssociat n
ational States Geﬁaphlc Informati®n Counc:r :
NOAA Officé’for Coastal Management
The Nature Conserva ncy
Urban Land Institute Beg L

-

Digital Coast Data

Benthic

Marine boundaries
Imagery

Coastal land cover
Lidar

Elevation
Bathymetry
Socioeconomic data
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Digital Coast Data

FLOOD RISK POPULATIONS

Twenty-five percent, or 74,466 people, live in the floodplain in
Galveston County, Texas.

COASTAL HAZARDS
84 Billion dollar disasters from 1980-2016

CHANGING LANDS

Texas experienced 5,677 square miles of change between 1996-2010,
with the largest change being a 1,327-square-mile loss of forest.

OCEAN ECONOMICS

Offshore mineral extraction is the largest employer among Texas's
ocean-dependent economic sectors.

COASTAL LAND COVER AND
LAND CHANGE DATA

OFFICE FOR COASTAL MANAGEMENT
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Coastal Land Cover and Land Change Data

Gulf of Mexico Regional

* 17% increase in developed area o — |
= 580 square miles :

= football field every 26
minutes

* 11% decrease in tree cover
= 1,325 square miles

= football field every 12
minutes

R ]
Houston development changes (1996 to 2011)

Digital Coast Tools

Types Top Products
* Analysis tools * Sea Level Rise Viewer
* Data visualizationand ¢ |ake Level Viewer
handler tools Historical Hurricane Tracks
* Simulation tools Coastal Flood Exposure Mapper
* Informational tools Coastal County Snapshots
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Conclusion

NOS capabilities to advance resilience and natural infrastructure

* Coastal management
* Coastal intelligence

* Coastal science

Strengthen application and facilitate implementation of natural
infrastructure
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Texas Coastal Project

* COASTAL TEXAS PROTECTION
-~ AND RESTORATION PROJECT

Coastal TX Study Authorlty 2

Section 4091, Water Resources Development
Act (WRDA) of 2007 Public Law (P.L.) 110-114

Sec. 4091. Coastal Texas Ecosystem Protection

and Restoration, Texas.
(a) In General —The Secretary shall develop a
comprehensive plan to determine the
feasibility of carrying out projects for flood
damage reduction, hurricane and storm
damage reduction, and ecosystem
restoration in the coastal areas of th tate Olom
Texas. s oo
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Important Houston
Infrastructure =

Images After lke
Galveston Island

and Endangered
Species

USACE Planning Modernization

SMART Planning

» USACE established new policies in 2012 modernizing the Planning
process to reduce costs and time to study product delivery

» 3x3x3 = complete studies in 3 years; cost $3M; 3 levels of review

» Studies that would not fit into this policy require an exemption from
Headquarters USACE (HQUSACE)

» Sec 1001 of Water Resources Reform Development Act (WRRDA) 2014
codifies 3x3x3 into law

» Coastal TX received an exemption to the 3x3x3 law in October 2015
+ $19.8 Million for study costs and 5.5 years to complete
=
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Non-Federal Sponsor

» Texas General Land Office (GLO) study sponsor

= Feasibility Cost Sharing Agreement (FCSA) signed
in November 2015
50% Federal dollars / 50% Non-Federal

» |mplementing Sponsor (design and construction)
needs to be identified
» Cost share varies pending final plan

* Final project is turned over to NFS for operations and
maintenance responsibilities
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Study Area
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Constraints

7« Avoid or minimize negative

impacts:

» to threatened and endangered
species and protected species

- to critical habitat, (e.g.
Essential Fish Habitat.)

» to commercial fisheries

- that affect the ability of
authorized navigation projects
to continue to fulfill their
purpose

« that induce flooding
=

US Army Corps
of Engineers.

T S

ey
hos i,
r/

Sabine Lake

e T Sabinb,Pass
Coastal TX Study

High Island
2 Bolivar Peninsula

Galveston Entrance Channel

Brazofia Region San Luis Pass

‘Sab to Galv Study

Freeport Entrance Channel

69



Feasibility Analyses

Damages to property
- Personal and public
damages from flooding
Project costs
- Study, design,
construction and O&M

Impacts to physical environment and
processes
+ Circulation/salinity/flooding/erosion

Constructability / operability
+ Engineering feasibility
* Real Estate requirements
Benefit-to-cost ratio

« National Economic
Development (NED)
Life/health
- Social impacts

NEPA compliance Habitat
Impacts to natural environment Fish and wildlife
Hazardous material spills Cultural Resources
National Ecosystem Restoration (NER) Plan W

US Army Corps

of Engineers.

Goals and Objectives

COASTAL STORM DAMAGE RISK REDUCTION:
Promote a sustainable economy by reducing the risk of
storm damage fo residential structures, industries and
businesses critical to the nation’s economy.

= Reduce economic damage from coastal storm surge to business,
residents and infrastructure

* Reduce risk to human life from storm surge

= Enhance energy security and reduce economic impacts of
petrochemical supply-related interruption due to storm surge

* Reduce risks to critical infrastructure (medical centers, ship
channels, schools transportation, etc.)

= Manage regional sediment so it contributes to storm surge attenuation
where feasible

* Increase the resilience for existing HFPS from sea level rise and storm
surge impacts ]

US Army Corps
of Engineers.
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PLANNING EXAMPLE REGION 1: ALTERNATIVE B - COASTAL BARRIER
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PLANNING EXAMPLE REGION 1: ALTERNATIVE C — MID BAY

(65

SYSTEM

L 7%

PLANNING EXAMPLE REGION 1: ALTERNATIVE D UPPER BAY BARRIER/ NONSTRUCTURAL

@
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PLANNING EXAMPLE REGION 1: ALTERNATIVE D - OPTIONS REVIEWED BASED ON GCCPRD

COMMENTS
)

% winnie

3

551 “stowell
-

19
Gontent may not reflect Netionsl Geographics curment map £olic), Souroes: hstionsl

Geegraphic, Esri| Delorme, HERE, UNER-NCMC, USGS, NASA ESA METI, NRCAN,
GEBCC, NOAA increment F Corp)
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EWN Designs?

Katwiik Sea Defense

Sand Motor

Goals and Objectives

ECOSYSTEM RESTORATION:

Promofe a sustainable coastal ecosystem by minimizing future land
loss, enhancing wetland productivity, and providing and sustaining
diverse fish and wildlife habitats.

= Restore size and quality of fish and wildlife habitats such as coastal
wetlands, forested wetlands, rookery, oyster reefs, and beaches and
dunes

= |mprove hydrologic connectivity into sensitive estuarine systems;

= Reduce erosion to barrier island, mainland, interior bay and channel
shorelines

= Create, restore and nourish oyster reefs to benefit coastal and
marine resources

= Manage regional sediment so it contributes to improving and sustaining
diverse fish and wildlife habitat

|

US Army Corps
of Engineers.
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Coastal TX — First Line of Defense Map
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Coastal TX — Third Line of Defense Map

Lake
CresEl m Bay City Jackson
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L]
Houston Ship IX (‘:?aStal TX, Coastal
Channel ECIP Resiliency CSRM & Sabiss
Mega Study Master Plan ER Mega Pass
(USACE) (GLO) Study o
‘ Galveston
o Matagorda l (USACE) (USACE) | jefferson
o orm Ship Natural TX Coastal County
s urge Channel Resource Infrastructure ER
“PS'::'::;"’" (USACE) Damage Study (USACE)
(GCCPRD) l Afsemmp;; : &Ly
(NOAA) Coastal Wetlands
Resources and Ecosystems Other Gulf of Mexico Planning, Other
Sustainability, Tourist USACE Energy Security Protectionand  Studies and
Opportunities, and Revived Activities Act (GOMESA)  RestorationAct  Activities
Econemies of the Gulf Coast (CAP, (USEPA) (CWPPRA) Not Yet
States (RESTORE) Act O&M, eto) Identified
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Comprehensive Plan:

Purpose

Provide an overarching, long-term strategic vision of a resilient Texas coast that supports,
protects, and sustains the environment, economy and culture of the region, and that contributes greatly to the

economy and well-being of the nation.
Goals
- Focus on the long-term (100+ years)

— Identify threats & future conditions (coastal storms, urbanization, changing climate/sea level rise,
petrochemical/oil & transportation outlooks, etc.)

~ Enhance resilience - e.g, improve our capabilities to prepare for, resist, recover, and adapt to
significant multi-hazard threats with minimum damage to social well-being, the economy, and the environment

Take a systems-based approach and promote ecosystem-based management

Adopt and communicate our “multiple lines of defense’ strategy (structural, non-structural, natural and
nature-based solutions)

Highlight benefits and present these in terms of ecosystem goods and services
Incorporate ALL ongoing and potential future activities (where possible)
USACE's TX Coastal Feasibility study
GLO’s Master Plan
Other USACE studies
Other activities undertaken by other agencies & NGOs
- Lay the groundwork for future authorizations & programs
— Identify areas where additional research and development is warranted

+PROGRAMMATIC MEASURES

TEXAS COASTAL RESILIENCY MASTER PLAN
PHASE 1 OUTCOMES

|dentify current coastal issues of concern and create a
database of projects to address regional vulnerabilities;

Framework for GLO implementation to inform effective
coastal management to enhance and protect the coast;

ecducation and outreach on the importance of the Texas
coast and the significance of keeping it resilient;

Data from this initiative will be available for other
planning initiatives to use;

. Stakeholder engagement documents and website for

. Findings will be presented in 2017 to the Legislature.

14
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COASTWIDE RESILIENCY STRATEGIES

Delta & Restoration
Lagoon of Beaches

Restoration & Dunes

Rookery
Island
Creation & s
ERwEGt / Resiliency

Strategies

Freshwater
Wetland & ivi
Coastal Uplands Shlgréﬂges
Conservation

Plans, Oyster Reef
Policies Creation &
& Programs | Restoration

Study Milestones and Funding Needs

e Fiscal Total Federal Non-Federal
Milestone Year* | Funding (3) | Funding ($) | Funding***
xemption £ )
2016 2,506,000 1,253,000 1,253,000
2017 3,650,000 1,825,000 1,825,000
2018 3,950,000 2,175,000 1,775,000
2019 5,350,000 2,675,000 2,675,000
] 2020 4,244 000 2,122,000 2,122,000
& 2021 100,000 50,000 50,000
o Total | 19,800,000 10,100,000 9,700,000
% Feasibility Report * USACE FY is 1 Oct thru 30 Sept
£ h‘{bmﬁlebé ** Includes $400,000 for Independent Extemal Peer Review (IEPR)
%’i *** Includes cash and Work-In-Kind (WIK)
>
o
;}' In partnership with the Texas General
= Land Office, the Corps of Engineers has a
2 funding strategy to achieve project
s Chlef's Report authorization
L
US Army Corps
of Engineers.
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Study Process

Public input is critical for understanding
needs/opportunities and reaching a

implementable plan for authorization Complete final analyses:
Engineering, Economics

and Environmental (NEPA}

Scoping; Identify Initiate Engineering, Economic
Problem; and and Environmental analyses (NEPA);
opportunities Identify tentatively selected plan

Identify Recommended

Plan ¢
/ iy 2 o Recgrlgr:end Final Report
a

!

Recommendation
to Congress

Collect Public Input Public Review and
Comment

Locally Preferred

Plan Input

US Army Corps
of Engineers.

Project Process

The Corps process generates an
executable project that is authorized by

Congressional Congressional Congress and can compete for federal
Study Authorization Project funding for construction and
“New Start” Authorization

maintenance

USACE receives funding
Local or State

Cost Sharing b Congressional > onan ang"(";l! tsilé?:get cycle
Sponsor 1)  Appropriations ( = )
e~ )

US Army Corps
of Engineers.
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Collaboration With Others

Port Authority

POINT COMPORT TEXAS % USH

1SLAND

X
BROWNSVILLE

*WORLD CLASS»

Port of Corpus =
Christi SR

Texas City
P i, Stakeholder
Port of Harlingen

N N ¢ : y
*‘.u S N —\‘\_ 3. / Community 4 ; ) ‘

imeetirloy | . e ) Uspor
‘m‘ MARAD

US Army Corps
of Engineers.

NNy
*‘g
%

PURLIC UTILITIES Boann

DU S
SABINE = NECHES

US Army Corps
of Engineers.
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Appendix IV: Afternoon Plenary Slides

CSEC Overview

Coastal Science and Engineering
Collaborative (CSEC) Overview

NNBF Workshop
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CSEC Objectives

» Transfer new science into practice
faster
» Deliver science and engineering to
improve coastal project life cycle
systems performance and cost
» Develop business collaboratively
» Bring together capabilities,
resources, and funding from
multiple partners for an overall
greater value than could be
achieved separately
» Link academics to practice
+ Student learning experiences
+ Cultivate recruiting opportunities S Amy Corps

of Engineers.

Economic damage from
coastal storm surge

= 4
L
Alnland shoreline erosion

Gulf shoreline erosion

©

Loss of T&E Critical Habitats
(migratory bird habitat, critical
T&E habitat, shellfish habitat)

Loss of Natural Delta
Processes

Disrupted Hydrology
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CSEC Workshop Series

Held workshops in AUG and NOV 2016 with next planned in APR 2017.

Purpose: Explore and establish common interests for partnering on
coastal science and engineering academics, research and development,
and practice, for timely infusion of innovative technical products to
support lifecycle coastal infrastructure systems management decisions in
practice.

Objectives:

Become familiar with each others’
organizations and their future directions
Identify crossover working relationships
in coastal science and engineering
Develop a partnering value proposition
for achieving mutually held objectives
Identify action items for joint
organization follow up with future event e
plgnning i ‘ ‘

US Army Corps

of Engineers.

CSEC Program Management Plan
Under Development

» Objectives
 Intended Capabilities and

» Path forward

* Vision

* Intent &
« Strategy T
« Approach -

* Goals

Products

*

US Army Corps

of Engineers.
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MUD DIKES

Construction:

Build a dike to protect
a disposal area &
make a new marsh

Research Questions:
1. Under what conditions
does the dike erode?

2. How does a sandy beach
form (erosion? winnowing?)

3. Are there critical
thresholds (tipping points) of

the forcing functions? (storm
duration, wave height)

4. What is the impact of
storm surge? (duration &
height)

File Name

HOUSTON SHIP CHANNEL

US Army Corps
of Engineers.

)¢

Coastal Texas Feasibility Study

— Background
» Develop comprehensive
plan for coastal storm risk
mitigation and ecosystem
restoration
« 5.5 yr feasibility study
— Funded Activities
+ Regional storm climate &
statistics
» Regional storm surge &
wave modeling
» Galveston Bay 3D
circulation & salinity
model

— Research Needs
» Depth-damage functions
+ Framework for climate change
and sea level rise
+ Storm surge barriers:
selection, operations, etc.

US Army Corps
of Engineers.

*
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South Padre Island BU

SWG POCs: Thomas/Maglio

— Background

» BIH Navigation Channel

» Critical shoaling in the
entrance channel

« Critical erosion on South
Padre Island

— The most nourished
beach in Texas!

— Funded Activities — Research Needs
» Channel dredging « Improved methods to evaluate
 Incremental cost for beach nearshore placement
placement » Lower cost beach placement
» Monitoring completed methods
navigation projects » More frequent, lower cost
- SPI/GLO funded activities monitoring ) ¢
Pl g
BENEFICIAL USE OF DREDGED MATERIAL - 2015 |

61T GALVESTON

‘ ». o Reiprccnn

ODMOS NO/ 1
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BENEFICIAL USE OF DREDGED MATERIAL - 2015 b
61ST GALVESTON

94 samples collected on the dredge Terrapin
Island — over two loads
— 35 Inflow
— 59 overflow

330 samples collected at the
beach over 3 months by
GLDD

— Discharge slurry

— Carrier water

— Beach berm

Munsell Color
Cone Penetrometer uS Army Corps

File Name of Engineers.

BENEFICIAL USE OF DREDGED MATERIAL - 2015 "
61T GALVESTON

Before

US Army Corps
File Name of Engineers.
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Galveston Park Board PAS

— Background

» Needed nourishment has
not been sustained

« Critical erosion west end
of the seawall

— Funded Activities
» Sand Management Plan
» Channel dredging

- Incremental cost for beach ~ — Research Needs
placement « East beach sediment source

» Monitoring completed » Lower cost beach placement
navigation projects methods

» County/USFWS/ATKINS « By/Back passing systems
assess_ment of shore + More frequent, lower cost
protection monitoring

A

DMMP Modernization

— Background
» Need to manage dredging
and placement capacity
» Opportunity to integrate
data and systems with

knowledge
— Funded Activities
» Channel dredging and PA
maintenance program — Research Needs
» CE Dredge Decision - Better monitoring
Support Tool - Visualization, Knowledge
» Leveraging RSM and transfer

other ERDC programs - Systems optimization

+ Sediment management

/-
B
A
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Submitted Statements of Need

1. Biophysical System Performance of Natural and Nature
Based Features (NNBFs) for Coastal Storm Risk
Management (CSRM)

2. \egetated Stabilization of Erodible Clay Dike for
Protection of Dredged-Material Placement Areas

3. Environmentally Acceptable Methods for Dredged-
Material Disposal in Deep Holes

4. Decision tools for integration of dredged material
management information and analyses

5. Modern dissemination, access, and approval methods
for USACE Engineering Regulations and Manuals

[ ) A

US Army Corps
of Engineers.

Engagement Opportunities

 |dentifying critical knowledge
gaps

« Sharing knowledge

* Participate in reviews

* Funding research

» Leading science to build the
Texas Coast

=

N

US Army Corps
of Engineers.

89



Vf ON FACEBOOK
www.facebook.com/GalvestonDislricl

y ON TWITTER
=4 www. twitter.com/USACEgalveston

ON YOUTUBE
www. YouTube.com/Galveston
District

- . ON DVIDS
duids | o
""""""""" e www dvidshub.net/units/USACE-GD

[
>
=
by s
2
]
(&
)
=
c
@
&)

X
US Army Corps S
of Engineers.
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CSRM and ER Proposed Measures

\Wicked|R&DIRroblems:!
Coastaljlexas]Protectionfand]Restoration

EeasibilityjStudy]

CSRM'and ER Proposed!Measures

DraKelly!ARBurksiCopes

Chief, Coastal Section
USACE Regional Planning and Environmental Center

SWG, ERDC, and NOAA-NOS
Natural and Nature-Based Features Workshop

23 February 2017

Planning Example Region 1: Alternative D - Options Reviewed based on GCCPRD Comments

“winnie
“Stowell

N\ “Guir oF |
. MEXICO

Content may ot reflect Hstions! Gecgraphics current map policy) Seurce=: Nstions|
Gecgraphic, Esri, Delorme, HERE, UNERWEMC, USGS, NASA EBA, METI, NECAN,
GEBGC. NOAA, increment F Corp
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A Ro a d M a fo r To d a “A beginning is the time for taking the most
p y delicate care that the balances are correct.”

—Frank Herbert

Dune (1965)

1. Where we are in the study
2. Proposed Plans

3. Problems & Opportunities

Sea Level Risel-'Sustainability
Hybrid!Solutions — Will they work?
Ecosystem Goods & Services —
Metrics (Non-monetized &
Monetized) &
Resilience Indices — Metrics Again

BU Mapping & Regional Sediment
Mgmt

ResearchiQuestions:Behind the Study

| and implement effective protection and restoration plans
for' hundreds ofimiles of TX coastline over the long-term (50-100+ years)
when shifting, oftentimes conflicting political, social, and ecological agendas
influence the decision outcomes?

E1S when
or system wholeness cannot be assured
is questioned in the face of

data, models and expert knowledge in a .
transparent manner that is prescriptive \J
(sufficient, relevant, and reliable), visually kg
engaging (promoting rapid communication),

and adaptive (proactively responsive to uncertainty) ( L
in dynamic decision making environment over the

long-term?

i stakeholders and scientists alike in

formulating sustainable and resilient solutions?
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helOverarchingiConcern

like this cannot be resolved No Stopping Rule ()onfruntatm%&fla Data Gaps
in time solely with hard SifingPriores yperbolc Discontng % o3
science or technical IterauveNo Righ t DI' Wrong Soltuionge=

solutions — their complexity Ambiguous nflict Lited I!emces
mandates rapid| & KnuwiedgeGapsWIc Pro
prescriptive R&D to fill

knowledge gaps and " médver?‘%wl No ::mmaﬂltv Parlysis “‘m
promote transparency and mmimﬂm()o;plex Soklo icin
confidence in the proposed Risky o s

solutions.

mmg

“Wicked problems have numerous intervention points, have
consequences difficult to envision, and are surrounded by a
dynamic uncertainty wrapped in a moving frontier of knowledge.”

—loannis Petrus, 2009

Overarchingilhemesifor,.the R&D Agenda

creative problemisolving andicritical thinking
at both the strategic (future-oriented) and
tactical (near-term) scales and encourages a
systems-level characterization of ecosystem
integrity based on scientifically-defensible
performance metrics comparing/contrasting
potentiallinterventions and adaptively
managing solutions

utilizes an N R REAY
mteractlve group approach that encourages Ao N e ) Econormic damage from
stakeholders to identify problems, deliberate, ! NS/ conptalBIun SLIpe
propose solutions and respond to contextual | /g A'"'a"‘“"‘”“"“mb"
changes in recursive reflection cycles ! Iy & cursroreine srosion
(centered around information presented at { ‘ i
each workshop/web meeting)

Pg Loss of T&E Critical Habitats
§ ) oyt AT b ety

Loss of Natural Defta
Processes

knowledge not only from academi @ Disrupted Hycrology
researchers coming from different unrelated [ ’ :
disciplines, but also from experiential
perspectives garnered from non-academics in
applied disciplines (e.g., natural resource
managers, end-user groups and the general

5 public)
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SMART#Feasibility/Study Process

In-Progress Reviews (IPRs) as needed

36 MONTHS
Concurrent public, technical, State & Agency review
policy and legal review
3-6 mos 6-13 mos | 6-13 mos 3-4 mos
ALTERNATIVE
SCOPING FORMULATION s CHIEF’S REPORT
& ANALYSIS
Alternatives Milestone TSP Milestone CWRB Milestone Chief’s Report ‘
Vertical Team concurrence 1 Vertical Team DCG releases report for State 4 5
on array of alternatives concurrence on & Agency Review
tentatively
selected plan

Agency Decision Milestone
Agency endorsement of
recommended plan

* Apply critical thinking throughout the study
» Develop the Feasibility Report as you go
* Target Completion: No more than 3 years for Chief’'s Report

SpiralFramework'in Action

Increased

‘ Understanding of
a @ Ecosystem . N
\ { 7 : J —= Reflexive Prototyping

=@

=) Reflecton outcome
£=p Learnand adapt

Increased Confidence
and Trust in
Colleagues, Partners, *- P
and Community of
Practice

Increased Competence
and Skill in Articulating
Ecosystem Response

@ The development path of the
conceptual model

Collaboratively Monitor and 1

AdastiveliMitage - . Interactive team meetings
1
¥ ’ The process of capacity
Increased Understanding of building and raising
Intervention and Recovery awareness

Conceptsand Principles
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EcosystemfAssessmentiEramework

Laboratory and Field Description Data from
Experiments Literature and Experts

Step 1:
Conceptual Modeling

Step 2: o .
Mathematical Statistical Literature,

. @ Formalization Existing Models,
Sampling Dosign ) Expert Contributions

Quality uf,_.-’ sl . '-x‘
““The Fit..— Reference L 4 Model
o 2 Datasets Performance
B/
g

il Siqp < Altset fr?afi:ve
Evaluation

Study Goals and . Performance
Objectives Measures
Model Performance
3 ¢ Fltted
Verification v I Hypotheses Predicted
—_— Values Response
o Thresholds

Calibration Response

Models Forecasting

What is the [eee———
What can we problem? What is outside

affect? our influence?

Do we have

tep 1: What are the drivers, undsel:'i;ftlgl:cﬂtig’i

Conceptual Modeling stressors, endpoints,
Ssse e W= critical indicators? [ ——
What are the SMART objectives? What
- = : aspects of
Step 2: What existing = the design
e Mathematical models S should we
What data is out ormalizatio are appropriate e — change?
there and what is to use?
still needed? should we e

focus? st working?

Do we What is the reference How much data do we need to

have condition? establish a baseline?

confidence
in the
model

results? Step 3: Ecosystem Step 4:

Calibration R;i‘:;’g’;:e Forecasting

How do we
’ 4 value
Stens e different
i performance
criteria?

Alternative
Evaluation

' Dowe have | ' — ~ Whatare the
Do we_ have ’ What can S
meaningful What e 5 M L— ?

data? will the Stz Howcan it || Consequences?
future be done? Likelihoods?
look like?
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Planning Example Region 1: Alternative A - Coastal Barrier/Nonstructural System

Planning Example Region 1: Alternative B - Coastal Barrier
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Alternative B - Coastal Barrier (Eng. Workshop Discussions)

Planning Example Region 1: Alternative C — Mid Bay
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Planning Example Region 1: Alternative D Upper Bay Barrier/ Nonstructural System

“winnie
“Stowell

Pond Anah""(

4

i
uLF oNavigation Gate and possm;/
M EXIC lDramage Feature /,/
i
. Nonstructural
Improvements
>
Awin® o 7 f
Santa Fe' La,Ma“rﬁu\g: s City

Content may not reflect Histional Geographics clrrent mag policy) Sources: Netional
& , Cecgrephic, Esri Delorme, HERE, UNEFSWENC, USCE, NASA ESA, METI) MRCAN
rdd ] e GEBCC. NCAA, increment F Corp

“winnie

) ¢ Lake
Wet \ Anahuse 65 *stowell
Marsh
g ac
Pard Anahu:
JBaytown i
i
4
: P
>
LN
ARPORT GULF OF ] 3
y MEXICO o
Huneroneo s
W\ ELLNGTON
.Pgadmd \\Al:ov(g —
Friendswood, g " ;
\‘\\ >
=
>
.
Alvin . J
'
Santa Fe’ &
S
o, —
Ve &
7/ scnpres it
® ATGALVES TN
/ « AR T
o / ar
”
} 5
/
/e Cortent may not reflect Naticns| Gecgraphics curent mag pelicy. Scurces: Naticns!
& ‘ Gecgraphic, Esri, Delorme, HERE, UNER-WEMC, USGS, NASA, ESA, METI NRCAN,
o ] . GEECC, NOAA, increment £ Corp
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ConceptuallEcologicalModel

CoastaliliXéPlansito'Date

MultipleiLinesjofiDefense:

Wetland Restoration
Dunes'and Beaches
Hydrologic Restoration
Island Restoration
Revetment/Breakwaters

Sediment Bypass &
Sediment Management

99



Sustainabflity injithejface of threats?

S '
s (

Multiple LineslofIDefense — Hybrid Success?

GA2East) &
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BenefitiQuan

o= Community-ba

tification?

sedlindeximodeling

Ecosystemjgoods &iservices
o= Multiplelaccountitradeoffs

Goals and Objectives
¢ Nature

the channel and provide
broad array of benefitsto the local
community i doing so.

Prinary Objective #1:
Dispose of material in
cost-effective manner

Strategic Placement of
Dredged Materialto
Forman sland

1 Obijective #3:
b cocte stancions

wetland rabitat

Objective #4:
Provide recreationl
ospertunities to the

', Provice educational

| copertunties tothe
1_tocs communmty !

PLAN & BUILD RESILIENCE

Develop and implement plan
to become more resilient.

improving forecasts, ob-
servation models, com-
puter systems

getting information to
decision makers faster

Model
Certification
is Key

Ecosystem Goods and Serv
(INTERMEDIATE)

Ecosystem Condition Metrics

Societal Benefits
(FINAL SERVICES)

Reduce Sedimentation

Improve Safety

——r—
_v\\
e

g
=Sz

Provide and Support Scientific Research S o
i
E @
g
[ — S
[m—t———

.

DISASTER STRIKES

Disasters can be imminent
or strike unexpectedly.

a tednamis p
/

/

damage assessment im-
agery

completing hydrographic

coastalstogms and,
2 SUrveys to reopen ports

Imnltﬂn’s

s resilience and begin planning for the next

Building resilience is an iterative process.

101

Navigational Support

Environmental Protection & Conservation

Educational Support

Climate Change Mitigation

Water treatment and purification

RECOVER

disaster

Assess resilience and
manage adaptively.

assessing damage to com-
munities, economy, and
environment

issuing grants to rebuild
and restore habitat

providing data and tools

4




RegionallSedimentiManagement

TIUZIW

umes Summary

m
(;‘ :INnannanaullles

7] Other Federal Faciliies
CT Community within Study Area
NY Community within Stucly Area
RI Community within Stucly Area

./(‘pl Montauk

Suffolk County
North Shore Area
.
; Shelter [sland!
it Jef VM aunt i
~ S Port deffersonittount Sina \(‘&m&um. R
2 Pecorsc Bays

' Smithtown Bay/Stony Brook

Milestone

. Eﬁéﬂmﬁﬁnhppmal
o Community-based Models s

¢ Resilience
e Goods & Services

i Milestone
| Tentatively Selected
Plan (TSP) Milestone
Agency Decision
Milestone (ADM)
Feasibility Report
Complete
Civil Works Review
Board (CWRB)

Alternative
Evaluation
and

e BU Maps
o Particle Tracking
o Stockp|l|ng

S&A Review

Feasibility Level Analysis

o SLR & Urbanlzatlon L
e Hybrid Solutions Proving Grounds
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Questions?,
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Environmental Restoration Opportunities

6.

Galveston Bay:
Environmental Restoration
Opportunities

1. Build containment dikes with clay (Tom White)
2. Use a variety of vegetation to stabilize dikes (Tosin Sekoni)
Try many combinations of substrates and oyster castles (Tim Clarkin)

Measure extent of “environmental deserts” created by mining oysters
(Crawford/White/Maglio/ERDC)

Collect project methods used to fill deep bay holes from Jacksonville,
Mobile, and Philadelphia Districts (VWhite/Maglio)

How and where to stockpile sediment for later use (Coast of Texas)

®

m) BUILDING STRONG,,
Galvest
alivesion
Bay dlsribn o .
Placement A AN
3 o 4 G s
Areas -

.
M"""’!’cw

ENTRANCE
Initial Habitat CHANNEL
W Initial Cons!rucli02 L /A

W 50-Year Project EXTENDED
| 0 uptand Disposal ENTRANCE

CHANNEL
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Defe rrea

New-work material adjacent to Bayport
Ship Channel (BSC) Flare and Houston
Ship Channel (HSC) will be used to
repair containment dikes at Atkinson
Island beneficial use marsh cells M7/8/9
and M10

Meets authorized project commitments
to create marsh in Galveston Bay

Provides additional placement capacity
for HSC maintenance dredged material

Provides necessary O&M of the Bayport: :

Ship Channel and Flare
Contract was awarded 27 Sep 2016

BAYPORT SHIP CHANNE.”
FLARE BORROW AREA

“SHOUSTON SHIP CHANNEL
BEND BORROW AREA

HEd

U.S.ARM

Construction:

Build a dike to protect
a disposal area &
make a new marsh
Research Questions:

1. Under what conditions does
the dike erode?

2. How does a sandy beach form
(erosion? winnowing?)

3. Are there critical thresholds
(tipping points) of the forcing
functions? (storm duration, wave

BUILDING STRONG,

height)
4. What is the impact of storm
surge? (duration & height)

HOUSTON SHIP CHANNEL

™
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R&D Opportunities
(thesis and dissertation topics)

Field 1. Monitor mud winnowing during beach
nourishment (tides, waves, currents, grain size,
elevation)

Field 2. Monitor mud dike erosion

(elevations, quantities, grain size, settlement,
waves, currents, storm surge)

Field 3. Monitor water displacement from a large ship
(mud-wave formation, vertical mixing, side-slope
erosion)

Computer 4. Model salinity changes in a large shallow bay

i

Em) 5 BUILDING STRONG,

R&D Opportunities
(thesis and dissertation topics)

Lab & Field 5. Measure marsh grass (Spartina) rates of
sediment accumulation as a function of tide, waves,
grain size, subsidence, sea level

Lab & Field 6. Compare different methods of measuring
sediment erodibility

Lab & Field 7. Try out recipes and methods for flocculating
mud “fluff” in bay holes

)
]

6 BUILDING STRONGg
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Proposed Oyster Demonstration Project

Design and deploy ten
structures at Atkinson Island
Marsh Cell 10.

Compare performance in
erosion reduction and habitat
formation. PA 14

N A i
%
s,

BAYPORT SHIP CHANNEL
FLARE

Typical Reef Materials

GALVESTON BAY el ~=s LEVEE

Wave Attenuation

MeanSealevel _ _ _ _ _ _ A
S |

BAY BOTTOM

MARSH CELL

Limestone Crushed Concrete Crushed Stone

Images from. geology.com
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Reef Balls®

GALVESTON BAY st BbrEakvaly LEVEE MARSH CELL

Wave Attenuation

Mean Sea Level

BAY BOTTOM

Reef Ball® Manual Assembly Oyster Habitat

Images from: Reef Ball Foundation

Qyster Castles®

Oyster Castle® Breakwater

GALVESTON BAY LEVEE MARSH CELL

Wave Attenuation

Mean Sea L evel

BAY BOTTOM

Oyster Castle® Blocks Manual Assembly Oyster Habitat

Images from: Allied Concrete Charleston Post and Courier Charleston Post and Courier

Comnany
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Oyster Boxes

GALVESTON BAY OEiSiCeslED OvigRos LEVEE MARSH CELL

Wave Attenuation

Mean Sea Level

BAY BOTTOM

Build Oyster Boxes Fill Oyster Boxes Oyster Habitat
with Oyster Castles® with Substrate Material

Images from: Allied Concrete geology.com Charleston Post and Courier
Comnany
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SWG Data Needs

Collex i
Colle ((RhniitaRy

= 5""’"#%? s

\“I‘ i

I#\ h"

WHAT DO WE HAVE NOW?

« Tidal Water Level — TCOON
« Stiream gages

« Precipitation

« Water quality

L

Us Army Corps
Fills Norms of Engineers *
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TCOON

» 5-year interagency agreement (USACE/NOAA)
» Awarded March 2016

= Expansive network throughout Texas
+ 30 stations planned

+ Real-time data available
+ \Water level
* \Wind speed and direction
» Temp & Pressure

+ Currents - ADP

@ WaterLavel Gages
[ swa pistrict Boundary
Navigatien Channels

— Padicions
— Warer Levels

Heightin feet

US Army Corps
of Engineers ®

EXAMPLE APPLICATION: MODEL VALIDATION/CALIBRATION

US Army Corps
" of Engineersy,
Eagle Point Water Level Engireer Research and

Deveopnent Cerler

wn

1 - Measured
{——CMS

L |

=N

ERDGC/CHL TR-11-10

s

EO.S* R o Ao /;?\ £ \/ | \wl;r"llfeifia:‘tgioslly::;“VaIidaﬁnnoflhoCoashl

: Na'a'i VY \/i\* . et o
$ 50 |

Junf19 Jun/21 Jun/23 Junf25 Jun/27  Junf26  Jul/O1

Pier 21 Water Level

AN o} __
BRIV

05 i i i
Jun/19  Jun/21 Jun/23 Jun/25  Junf27  Junf29  Jul/O1

‘Water Level, m (NAVD)

G e e we e we Wk

>
=
S
=]
fi
5]
a
]
@«
£
=
©
i
©
>
=
=]
(=
©
©
2
7]
]
o
o

Appronec for publicreeuse; disubuson i unimita.
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EXAMPLE APPLICATION: HISTORICAL DATA WATER LEVEL AND RELATIVE SEA LEVEL RISE

Historical data available:
Relative Sea Level Change Projections - Gauge: 8771450, Galveston Pier
= \Water level 21, TX (06/01/2014)

= +100 years at Pier 21 2 — USACENOAA

_ Meters above MHHW.

RSLC in feet (LMSL)

2025 2030 2035 2040 2045

Meters above MHHW

|- ] !
Uil L B
E.’T-T.uuu‘.....luh

8
H
B

= USACE Int. NOAA
25 Low
Galveston Pier 21, TX

= USACE High Rate

2

S <

[
i P ¥ i
uRL

Low Rate

nt|
—— NOAA Int High
Rate

—— NOAA High Rate

US Army Corps
Fila Name of Engineers © @

® [/ USGS Streamgages (562 st=s) [}
O [ USGS Lake & Reservoir Gages [}
& [ USGS Precipitation Gages [}

A [ USGS Wells [

USGS

» Sl [ USGS Station Cams
= Precipitation -
™ Precipitation
- wa ¥ @ weather Rad Latest
g ‘eather Radar atest
+ Wind

2 [] Precipitation Totals
. [] Precipitation Forecast
 Natural Hazards & Drought
I [ Natural Hazard - Warnings )
| [ Natural Hazard - Watches [}
I [ Natural Hazard - Advisories [}
r“ [] Drought Monitor
M Reference
[] Counties
[ O Major River Basins [}

Weather Coverages:
N

https://tx.usgs

Filix Nt
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TNRIS

» Bathymetry

« LIDAR

= Imagery

» Land Cover

» Hydrography

+ Soils

« Geology

= Environmental

Texas Natural Resources
Information System

Fila Name

JABLTCX

« LiDAR - flights along the
coast every 3 to 5 years
» 10 cm vertical
accuracy

hittps://tx.usgs.gov/

GLO Coastal Leases
(Point Locations)

Lecations of struciures and
actvitles permited by the GLO

Direct Download

Environmental

GLO In-Situ Burn
Exclusion Areas

Ategs designated by the Oil Spill
Regional Respanse Team VI

Direct Download

& 5 3.
i

GLO Priority
Protection Habitat
Areas

Prority coastal habitat areas to be
pralecied during oil or hezardous

aniAntonio

GLO Coastal Leases GLO Colonial
(Polygonal Locations) | \Waterbird Rookery
Localions of structuras and Areas

aciiviles permittad by the GLO Locations of waterbird tockery

sites i the coastal caunties of

Direct Downioad Direct Downtoad

T

GLO Oil & Gas
Leases

Oil and Gas Leases managed by
the Texas CLO - General Land

GLO Qil & Gas Lease
Sale Nominations

Nominations for the upcoming
slliges sealed bid lesse sale (iracts

Cirsct Downoad

Direct Dowinload

[T —— "
GLO Species/Habitats | GLO State

Submerged Lands
State owned tacis in ofsnore
walers and coaséal bays:

Coastal distitution of animals,
plents and habitats otentially al

aations Costal Uappng Toeh Workshops Specilicatns Puticatons

113

GLO Dispersant Use
Pre-Approval Zone

Bouncaries cf pre-approved area
for use cf dispersant i oil spill

Direct Davnload

GLO Qil & Gas
Pooling
Agreements/Units

Oil and Gas pooling agreements
managed by the Texas GLO -

Direct Dawnload

GLO State Tracts with
Resource
Management Codes
State-owned trac's in offshore:

walers and coastal bays, with

com

GLO Environmental
Sensitivity Index
Shoreline

Shorelne of Texas wilh
Environmental Sensitivity Index

Direct Dawrload

Jrs_d
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WHAT DO WE WANT?

= Water Level
» Relative sea level rise response
= Ecological
* Geomorphic
+ Sediment Budgets
* Riverine sediment budgets — bedload and suspended load long-term measurements - USGS
+ Long and cross shore transport rate measurements
= Ecological
+ SAV or oyster frequent mapping
+ \egetation species evolution
+ Density and diversity
+ \\ater quality
= Improved precipitation forecast accuracy
» Improved remote sensing technologies
+ Data-Hub — geospatial and metadata searchable
« All of this will improve our models and decisions

US Army Corps
Fils Narme of Engineers ®

WHAT ARE WE DOING TO GET THERE?

+ Meeting with you!
- CESC
» EwN proving ground

+ CESU - In-Situ Measurements of Physical Forces and Biological Parameters in Coastal and Estuarine
Systems, Galveston District
« Hiring well... maybe??

US Army Corps
of Engineers *
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US Army Corps
of Engineers,,

Team 1 Room 175

Appendix V: Breakout Group Listing of
Participants

National

\/ Ocean

= Service

USACE and NOAA-NOS Collaboration Workshop on
Natural and Nature-Based Features (NNBF)

USACE Galveston District

February 23, 2017

BREAKOUT GROUPS

1 | Todd Bridges™

USACE-ERDC

Environmental Lab ST; Dredging, Engineering With Nature

Edmand Russo

USACE-SWG

Deputy District Engineer; Programs and Project Management

NOAA-NOS-NCCOS

NCCOS Acting Director

2
3 | Steve Thur
4 | Jeff Payne

NOAA-NOS-CCM

OCM Director; Ecosystem Services

Team 2 Room 225

1 | JeffKing* USACE-ERDC-EL Engineering With Nature; Environmental Engineering; USACE
Regulatory; Ecosystem Restoration

2 | Jenny Davis NOAA-NOS-NCCOS Coastal Wetland Ecology; Natural and Nature Based
Infrastructure

3 | Sethlones USACE-SWG Operations Management

4 | Jamie Schubert NOAA-NMFS-OHC-RC | Coastal Ecology; Coastal Restoration

5 | Thomas White USACE-SWG Coastal Engineering

6 | Sharon Tirpak USACE-SWG Project Management

7 | Sena Agbley USACE-SWG Hydraulics and Hydrology

Team 3 Room 120

1 | Michelle Harmon*

NOAA-NOS-NCCOS

Team Lead for Climate Resilience/Climate Vulnerability;
Coastal Ecology/Program Planning

2 Kim Penn

NOAA-NOS-GCM

Coastal Management and Policy; climate adaptation; Natur
al and Nature-Based Infrastructure

3 | Todd Swannack USACE-ERDC-EL Ecological Modeling; Natural and Nature-Based Features

4 | Eddie Irigoyen USACE-SWG Project Manager

5 | Paul Hamilton USACE-SWG Geomorphology

6 | Tricia Campbell USACE-SWG Operations Management

7 | David Solomon USACE-SWG Construction Management

Team 4 Room 180

1 | Elaine Vaudreuil* NOAA-NOS-OCM Coastal Management, Natural and Nature-Based
Infrastructure; Coastal Land Conservation

2 | Rob Thomas USACE-SWG Chief of Engineering and Construction Division

3 | David Kidwell NOAA-NOS-NCCOS Coastal Ecology; Sea-Level Rise Modeling; Natural and
Nature-Based Features

4 | Tosin Sekoni USACE-ERDC-EL Plant Ecology

5 | Kelly Burkes-Copes | USACE-SWF Ecosystem Services

6 | Coraggio Maglio USACE-SWG Design, Dredging and Coastal Engineering

7 | Timothy Clarkin USACE-SWG Hydraulics and Hydrology

* Serves as facilitator and note taker for breakout group.
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Appendix VI: Facilitator Workbook for
Breakout Team 1

USACE/NOAA-NOS NNBF Workhook
Opportunity Discovery

Collaborative Opportunity/Discovery Exercise NAME: Team 1

Recall the Following:

Workshop Purpose: Explore and establish common interests for partnering on Natural and Nature-Based Features
(NNBF) projects, which lead tc the timely infusion of innovative technical products that support lifecycle coastal
infrastructure systems, promote coastal preparedness and risk reduction, and enhance management decisiens, in
practice

Workshop Objectives:

s Strengthen and broaden collaboration among represented erganizations;

s Assemble USACE-ERDC, USACE-SWG, and NOAA-NOS leaders/technical staff to identify opportunities to
leverage each agency’s investments and capabilities with respect to design, development, implementation,
monitoring, adaptive management of NNBF and associated ecosystem services;

« Identify high-priority NNBF projects of common interest through use of plenary and breakout sessions.
Categorize and prioritize projects that are identified for future coflaboration; and

« Identify other opportunities for crossover, working relationships in coastal science and engineering

SWG is an EWN Proving Greund: EWN Program supports more sustainable practices, projects, and outcomes by
working to intentionally afign natural and engineering processes to efficiently and sustainably deliver economic,
environmental and social benefits through collaborative processes (www.engineeringwithnature.org). EWN's focus on
developing practical methods provides an achievable path toward an ecosystem approach to infrastructure development
and operations. Four elements critical to the success of EWN Prajects

Advancing sound Using natural Broadening the Using collaborative
science and systems and benefits of the processes to
engineering to processes to project — social, engage
improve maximize the environmental, stakeholders
operational benefits economic throughout the
efficiency project
Collaboration Mesting February 23, 2017 Page 1
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USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery

Today, you are learning more about the organizations that are represented and their associated missions, expertise,
priorities and/or project inventories. Knowing what you do about NOAA-NOS, SWG, and ERDC, what are 3 possible
NNBF-related opportunities along the Texas Coast that we should consider for future collaboration?

(1) Leveraging existing SWG projects is one approach to consider. However, creative ideas focused on innovative,
“yet-to-be-seen” demo projects are highly encouraged. We request at least one of each type (i.e., leverage
existing project or new demo) be provided from each of the participants in a breakout group. We also
request that you describe your project ideas and how it captures the four, "EWN Elements of Success”.

(2) When describing a project opportunity, pl include i tion that highlights the crossover/working
relationships that will be ded in tal sci and/or engi ing along the Texas Coast. Crossover
can be defined as, “a combination of two elements that makes something more appealing (n)," or “having two
pieces that cross especially one over the other (adj).”

(3) What are the key steps required to initiate your project opportunity?

(4) What resources are required to initiate your project opportunity?

Each participant will use the three tables below to describe their project ideas. In turn, project ideas will be shared with
others in the breakout group.

Collaboration Meeting February 23, 2017 Page 2

USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery

Identify Opportunities

Specific Project Opportunity #1 - Name of Project:

Leverage Existing SWG Project or New Demo Project: Jefferson County clay core dune construction and shoreline
restoration

(1) Description of opportunity:
Objective: Retard Coastal Resource Losses

Strategy: Coordinate with project interests on existing project to characterize project NNBF performance in retarding
shoreline retreat

Intended Outcome: Publish best practices in EWN design, construction, and maintenance, Ecosystem Goods and Services
(EGS) (e.g., beach access, recreation, eco-tourism), inferm future USACE and non-federal interest (NFl) project
development guidance via Wetlands Regulatory Assistance Program (WRAP)

(2) Crossoverfworking relationships needed:
Jefferson County (project owner, grantee)
TX GLO (granting agency)

Regulatory Agencies

ERDC, SWG, NOAA (CSEC collaborators)
(3) Key steps to initiate opportunity:
Assign a PM and watch the magic happen!

(4) Resources required:

Collaboration Meeting February 23, 2017 Page 3
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USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery

Specific Project Opportunity #2 — Name of Project:

Leverage Existing SWG Project or New Demo Project: South Padre Island (SPI) sand engine

(1) Description of opportunity:
Objective: Sustain Coastal Resources

Strategy: Coordinate with Regulatory Agencies to set conditions for industry use of SPI shoreline as “sand motor” dredged
materials placement site with intent to characterize NNBF performance

Intended Outcome: Publish best practices in RSM engineering, design, construction, and maintenance, inform future
USACE Brazos Island Harbor channel maintenance project dredged materials management practices, as may be modified
by the Coastal Texas Protection and Restoration Mega Study

(2) Crossoveriworking relationships needed:

City of SPI (project owner)

LNG Plant Developers (project developer, sand source)

Regulatory Agencies

ERDC RSM Program Manager (potential consideration of RSM proposal}
ERDC, SWG, NOAA (CSEC collaborators)

(3) Key steps to initiate opportunity:

Assign a PM and watch the magic happen!

(4) Resources required:

Collaboration Meeting February 23, 2017 Page 4

USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery

Specific Project Opportunity #3 — Name of Project:

Leverage Existing SWG Project or New Demo Project: Galveston Bay Subaquatic Ecosystem Restoration

(1) Description of opportunity:

Objective: Restore Coastal Resources

Strategy: Coordinate with Regulatory Agencies to set conditions for industry use of degraded bay bottoms (historical
oyster shell mining) as dredged materials pl it sites (e.g., thin layer placement of new work clays and sands) for
subaquatic ecosystem restoration (i.e., oyster bed cultch, sea grass beds, relief patterns for fisheries habitat) with intent to
characterize NNBF performance

Intended Outcome: Publish technical guidance on EWN/RSM, design, construction, and maintenance, inform Galveston
Bay Subaquatic Ecosystem Restoration Master Plan via the Planning Assistance to States (PAS) Program

(2) Crossoverfworking relationships needed:

Port of Houston Autherity (Houston Ship Channel non-federal sponsor to USACE, potential PAS non-federal sponsor)
Petrochemical Industries (project developer, sediment source)

Regulatory Agencies

ERDC, SWG, NOAA (CSEC collaborators)

(3) Key steps to initiate opportunity:

Assign a PM and watch the magic happen!

(4) Resources required:

Collaboration Meeting February 23, 2017 Page 5
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USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery

Specific Project Opportunity #4 — Name of Project:

Leverage Existing SWG Project or New Demo Project: Matagorda Bay west foreshore island and wetland creation

(1) Description of opportunity:
Obijective: Create/Sustain Coastal Resources

Strategy: Mine existing bay open water dredged materials placement areas for sand/shell to create features and relocate
placement areas to west of channel to sustain created features (Continuing Authorities Program (CAP) Sec 1135) with
intent to characterize NNBF performance

Intended Outcome: Publish best practices in EWN/RSM, design, construction, and maintenance, inform future USACE and
NFI project development guidance

(2) Crossover/working relationships needed:

Calhoun Port Authority (Matagorda Ship Channel non-federal sponsor, potential CAP project non-federal sponsor)
Bay shoreline community (stakeholders)

ERDC, SWG, NOAA (CSEC collaborators)

(3) Key steps to initiate opportunity:

Assign a PM and watch the magic happen!

(4) Resources required:

Collaboration Meeting February 23, 2017 Page 6

USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery

Specific Project Opportunity #5 — Name of Project:

Leverage Existing SWG Project or New Demo Project: Galveston Island beach and dune restoration

(1) Description of opportunity:
Obijective: Improve Coastal Resources Resilience

Strategy: Coordinate with project owner and Regulatory Agencies to set conditions for creating variations on beach/dune
restoration test sections with intent to characterize NNBF performance

Intended Outcome: Publish best practices in EWN/RSM engineering, design, construction, and maintenance, EGS outputs
(e.g., beach access, recreation, eco-tourism), inform future USACE and NFI project development guidance

(2) Crossoveriworking relationships needed:

Galveston Parks Board (project owner, potential PAS or International and Interagency Support {lIS) Program project
sponsor to USACE for involvement)

TAMU OCEN (grantee)

NOAA? GLO? (granting agency)

ERDG, SWG, NOAA (CSEC collaborators)
(3) Key steps to initiate opportunity:
Assign a PM and watch the magic happen!

(4) Resources required:

Collaboration Meeting February 23, 2017 Page 7
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USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery

« Group members go around the table and describe their 3 ideas for NNBF collaboration. Each participant will then
be asked to rank their three opportunities: High, Medium, or Low and provide a rationale. Keep going around the
table until you have elicited infermation from all participants. All of the opportunities (and workbooks) will be
collected and included in the Workshop Report.

+ Define the timeframe for the high-ranked opportunities (i.e., Immediate: now -3 years; Short Term: 3-5 years; Long-
Term: 5-10 years). For High Ranked Opportunities: Seek group concurrence on the timeframe and identify
key steps for initiating project.

+ For High Ranked Opportunities: Identify individuals within the group that would like to serve as POCs, have an
interest in refining the idea, and/or developing a preliminary project scope. Record the names of interested

participants (At least one POC from USACE and NOAA).

- Zio Existing High (H), Medium (M), | Estimated
Name of Project Opportunity; . Fit POCs and
i z Project or New or Low (L) Priority- | Timeframe %
Key Steps to Initiate Project Derno Project Reason for Priority Interested Contributors
Collaboration Meeting February 23, 2017 Page 8
USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery
. = Existing High (H), Medium (M), | Estimated
Name of Project Opportunity; < Fiis POCs and
Key Steps to Initiate Project Projector New | or Low (L) Priority- | Timeframe | | .. o ted Gontributors
Demo Project Reason for Priority
Collaboration Meeting February 23, 2017 Page 9
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USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery

. = Existing High (H), Medium (M), | Estimated
Name of Project Opportunity; i P POCs and
Key Steps to Initiate Project Erpject oy l_\lew apLew(l) Pr|5:r|l‘y- d{meldme Interested Contributors
Demo Project Reason for Priority
Collaboration Meeting February 23, 2017 Page 10
USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery
. . Existing High (H), Medium (M), | Estimated
Name of Project Opportunity; < Fiis POCs and
Key Steps to Initiate Project Project or I_‘vlew or Low(L) F’rlpnt_y- Timeframe Interested Contributors
Demo Project Reason for Priority
Collaboration Meeting February 23, 2017 Page 11
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Appendix VII: Facilitator Workbook for
Breakout Team 2

USACE/NOAA-NOS NNBF Workbook
Oppeortunity Discovery

Collaborative Opportunity Discovery Exercise NAME:

Recall the Following:

Workshop Purpose: Explore and establish common interests for partnering on Natural and Nature-Based Features
(NNBF) projects, which lead to the timely infusion of innovative technical products that support lifecycle coastal
infrastructure systems, promote coastal preparedness and risk reduction, and enhance management decisicns, in
practice

Workshop Objectives:

« Strengthen and broaden collaboration among represented organizations;

+ Assemble USACE-ERDC, USACE-SWG, and NOAA-NOS leaders/technical staff to identify opportunities to
leverage each agency’s investments and capabilities with respect to design, development, implementation,
monitoring, adaptive management of NNBF and associated ecosystem services;

« [Identify high-priority NNBF projects of common interest through use of plenary and breakout sessions.
Categorize and prioritize projects that are identified for future coflaboration; and

+ [Identify other opportunities for crossover, working relationships in coastal science and engineering

SWG is an EWN Proving Ground: EWN Program supports more sustainable practices, projects, and outcomes by
working to infentionally align natural and engineering processes to efficiently and sustainably deliver economic,
environmental and social benefits through collaborative processes (www.engineeringwithnature.org). EWN’s focus on
developing practical methods provides an achievable path toward an ecosystem approach to infrastructure development
and operations. Four elements critical to the success of EWN Projects:

@ & D

Adva!-u:ing sound Using natural Broadening the Using collahorative
5‘:"9"':9_3"‘1 systems and benefits of the processes to
engineering to processes to project — social, engage
Thae maximize the environmental, stakeholders
operational benefits economic throughout the
efficiency project
Collaboration Meeting February 23, 2017 Page 1
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USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery

Today, you are learning more about the organizations that are represented and their associated missions, expertise,
priorities and/or project inventories. Knowing what you do about NOAA-NOS, SWG, and ERDC, what are 3 possible
NNBF-related opportunities along the Texas Coast that we should consider for future collaboration?

(1) Leveraging existing SWG projects is one approach to consider. However, creative ideas focused on innovative,
“yet-to-be-seen” demo projects are highly encouraged. We request at least one of each type (i.e., leverage
existing project or new demo) be provided from each of the participants in a breakout group. We also
request that you describe your project ideas and how it captures the four, "EWN Elements of Success”.

(2) When describing a project opportunity, pl tion that highlights the crossover/working
relationships that will be ded in and/or engi ing along the Texas Coast. Crossover
can be defined as, “a combination of two elements that makes something more appealing (n)," or “having two
pieces that cross especially one over the other (adj).”

(3) What are the key steps required to initiate your project opportunity?

(4) What resources are required to initiate your project opportunity?

Each participant will use the three tables below to describe their project ideas. In turn, project ideas will be shared with
others in the breakout group.

Collaboration Meeting February 23, 2017 Page 2

USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery

Identify Opportunities

Specific Project Opportunity #1 - Name of Project: CSEC Collaboration Integration of NOAA

Leverage Existing SWG Project or New Demo Project:

(1) Description of opportunity: CSEC model already exists along TX coasts. Opportunity to integrate NOAA-NOS into the
SWG, ERDC, TAMU, USGS, TGLO Network. Use this collaborative framework with all expertise to target the larger
initiatives identified by the group.

(2) Crossoverfworking relationships needed: Crossover relationships already exist in this collaborative model.

(3) Key steps to initiate opportunity: Build upon existing relationship/partnering initiatives. Have NOAA-NOS participate in
the next CSEC meeting.

(4) Resources required: Initially, would require NOAA-NOS personnel time and travel dollars to link into existing resources
that bring together collaborative team. Future projects would be derived based on smaller working groups.

Collaboration Meeting February 23, 2017 Page 3
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USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery

Identify Opportunities

Specific Project Opportunity #2 — Name of Project: Living Breakwaters Study

Leverage Existing SWG Project or New Demo Project:

(1) Description of opportunity: SWG is preparing to develop a protective structure for disposal facilities, which would
include a variety of living breakwaters measures. Oyster castles, reef balls, rock, etc. Need to better understand the
health/productivity of such a system. What approaches work best; what is the best design approach; long-term
monitoring, Determine what if any mitigation credits can be gleaned from such work?

(2) Crossoverfworking relationships needed: SWG and ERDC bring engineering and design concepts. Alsc can
model/study the protective/engineering benefits associated with such a system. NOAA-NOS can study ecosystem
associated science needs. Also, mapping interest and growth/productivity associated with oysters, fish populations,
habitat, productivity, etc.

(3) Key steps to initiate opportunity: Continued dialogue and exchange of information. Integrate NOAA-NOS staff into
project design phase. ERDC develops SON to obtain RD funds for match in pursuit of this work. NOAA-NCCOCS includes
this project in discretionary process to include long term monitoring and associated research.

(4) Resources required: R&D funding by ERDC and NOS; fed labor, travel, etc.

Collaboration Meeting February 23, 2017 Page 4

USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery

Specific Project Opportunity #3 — Name of Project: DEEP Holes in Galveston Bay Project

Leverage Existing SWG Project or New Demo Project:

(1) Description of opportunity:

(2) Crossover/working relationships needed:

(3) Key steps to initiate opportunity:

(4) Resources required:

Collaboration Meeting February 23, 2017 Page 5
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USACE/NOAA-NOS NNBF Workbook

Opportunity Discovery

s Group members go around the table and describe their 3 ideas for NNBF collaboration. Each participant will then
be asked to rank their three opportunities: High, Medium, or Low and provide a rationale. Keep going around the
table until you have elicited information from all participants. All of the opportunities (and workbooks) will be
collected and included in the Workshop Report.

+ Define the timeframe for the high-ranked opportunities (i.e., Immediate: now -3 years; Short Term: 3-5 years; Long-
Term: 5-10 years). For High Ranked Opportunities: Seek group concurrence on the timeframe and identify

key steps for initiating project.

+ For High Ranked Opportunities: Identify individuals within the group that would like to serve as POCs, have an
interest in refining the idea, and/or developing a preliminary project scope. Record the names of interested
participants (At least one POC from USACE and NOAA).

z i Existing High (H), Medium (M), | Estimated
Ky Steps tb i Projec Project orNew | - or Low (L) Prioity-" | Timeftame | |11 asted Gontributors
Dl d Demo Project Reason for Priority
Existing Project 1-yr if Jenny Davis
Justify Monetarily these Projects. Ecosystem High requiring
Services Evaluations of the EWN and NNBF NCCOS
Projects Discretiona
ry Funds
Collaboration Meeting February 23, 2017 Page 6
USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery
5 - Existing High (H), Medium (M), | Estimated
Name of Project Opportunity; £ ! s POCs and
Key Steps to Initiate Project Project or l_\lew or Low (L) P"?"‘.v_ Timeframe Interested Contributors
Demo Project Reason for Priority
Vegetation of the Mud Dikes; Siting tocl to Existing/New Jenny Davis
look at living shorelines. Where you need would align with Tosin Sekoni;
vegetation and where you need more; Apply existing Medium Requires a Jamie Schubert
and expand the existing tool to another vegetation lot of data
system, which is applicable here. Transfer, studies on dikes and
expansion and replicability of existing tool. running
model ~ 1-
year
Create breakwaters along GIWW, complete Existing Project | Low Jenny; High Seth Ongoing Jenny Davis; Seth Jones
living shorelines behind breakwater. SWG now; some
and ERDC include design, construction and permitted
engineering benefits. NOAA-NOS provides and waiting
ecosystem analysis, monitoring, etc. for funding
8-12 miles online in next few years. 14 miles
right now. Carbon accumulation rates in
association with Ecosystem Services.
Solution that is cost effective and still
supports living shoreline initiatives.
Immediate; Sharon Tirpak
NOS Data Collection: Digital Coast Data; Existing Data
Identify Data Gaps between USACE and Project/Study- | High already
NOAA and then transfer of that data. Used within exist.
Existing Study
Collaboration Meeting February 23, 2017 Page 7
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USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery

Nome of Project Opprtuni, | pr S0rirs, | | Hh(h Medumh, | Extimted | poge and
Key Steps to Initiate Project : L Interested Contributors
Demo Project Reason for Priority
Existing Project Once we
Marsh Restoration/Eroded Shoreline and have
work that can help with design and possible Medium project
consulting of this. Refer te maps that identified, Sharon Tirpak
illustrate problem areas. then help
is needed
By May
2018
Beach Restoration; Coast is sand starved,
Does NOAA-NOS have this kind of New Demo
information? Beach or dune Project Low Done at
restoration... must find sand and maintain it. anytime; Sharon Tirpak
How do you continue to maintain it. Start after
Development of dunes and how to design, May 18 to
study timeline for colonization with plants, coincide
biota, etc. with
Coastal
Texas
Need
Restoring GIVWV barrier island; eroded and actual Seth Jones
need to be reestablished and shoring up design;
these areas. Use and protect navigation and Existing/New- | High ready to go
design to produce more marsh and sea hasn't been within 6
grasses; Example: West Galveston Bay — done yet. months.
design can be done with O&M.
GO BIG OR GO HOME!
Collaboration Meeting February 23, 2017 Page 8
USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery
5 - Existing High (H), Medium (M), | Estimated
Name of Project Opportunity; £ e POCs and
Key Steps to Initiate Project Project or l_‘Jew or Low (L) P"P"‘.y_ Timeframe Interested Contributors
Demo Project Reason for Priority
Aransas NVWR BU sites Ongeing ; Seth Jones; Jamie
Mission Aransas NERRs — Beneficial Use build as we Schubert
sites for whooping crane habitat area. Rip- Existing/New High get funding
rap breakwaters and marsh cells behind. Are Pilot Project
there alternatives to rock in this location?
Linking Beneficial Use and EWN with Mission
Aransas NEERs - Linking USACE benefits.
Started construction of 3 or 4 of them. This
FY another 3 miles of breakwater. Look at
engineering and ecosystem services function.
Ongoing
Thin-Layer Placement — How does that wark in this Jamie Schubert; Seth
facilitate adaption to SLR? Does it improve Existing High area; Jones
marsh health? How often do you have to
return to add additional sediment placement?
Existing Medium Immediate Jeff King
CSEC Integration Teaming
Existing High Another 1 Tom White, Tim Clarkin
Living Breakwater Study year
NCCOS
Discretiona
y

Collaboration Meeting February 23, 2017
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USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery

. e Existing High (H), Medium (M), | Estimated
Name of Project Opportunity; : i POCs and
Key Steps to Initiate Project Fg‘;f:g';r'utc‘f ;;';:;I(';grpp"nf’;:{y Timeframe | | o rested Contributors
Collaboration Meeting February 23, 2017 Page 10
USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery
5 e Existing High (H), Medium (M), | Estimated
Name of Project Opportunity; £ e POCs and
Key Steps to Initiate Project Fg‘;f_ﬁg';gﬁi‘:’ ?R’e';;’(‘::.”f'grpp"nf’;'r‘i{g Timeframe | | o ested Contributors
Collaboration Meeting February 23, 2017 Page 11
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Appendix VIII: Facilitator Workbook for
Breakout Team 3

USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery

Collaborative Opportunity Discovery Exercise NAME: Team 3

Recall the Following:

Workshop Purpose: Explore and establish commen interests for partnering on Natural and Nature-Based Features
(NNBF) projects, which lead te the timely infusion of innovative technical products that support lifecycle coastal
infrastructure systems, promote coastal preparedness and risk reduction, and enhance management decisions, in
practice

Workshop Objectives:

+ Strengthen and broaden collaboration among represented organizations;

* Assemble USACE-ERDC, USACE-SWG, and NOAA-NOS leaders/technical staff to identify opportunities to
leverage each agency’s investments and capabilities with respect to design, development, implementation,
monitoring, adaptive management of NNBF and associated ecosystem services;

+ Identify high-priority NNBF projects of common interest through use of plenary and breakout sessions.
Categorize and prioritize projects that are identified for future collaboration; and

+ Identify other opportunities for crossover, working relationships in coastal science and engineering

SWG is an EWN Proving Ground: EWN Program supports more sustainable practices, projects, and outcomes by
working to intenticnally align natural and engineering processes to efficiently and sustainably deliver economic,
environmental and social benefits through collaborative processes (www.engineeringwithnature.org). EWN's focus on
developing practical methods provides an achievable path toward an ecosystem approach to infrastructure development
and operations. Four elements critical to the success of EWN Projects:

Advancing sound Using natural Broadening the Using collaborative
science and systems and benefits of the processes to
engineering to processes to project — social, engage
improve maximize the environmental, stakeholders
operational benefits aconomic throughout the
efficiency project
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Opportunity Discovery

Participants Identify NNBF Opportun for Collaboration along Texas Coast

Today, you are learning more about the organizations that are represented and their associated missions, expertise,
priorities and/or project inventories. Knowing what you do about NOAA-NOS, SWG, and ERDC, what are 3 possible
NNBF-related opportunities along the Texas Coast that we should consider for future collaboration?

(1) Leveraging existing SWG projects is one approach to consider. However, creative ideas focused on innovative,
"yet-to-be-seen” demo projects are highly encouraged. We request at least one of each type (i.e., leverage
existing project or new demo) be provided from each of the participants in a breakout group. We also
request that you describe your project ideas and how it captures the four, “EWN Elements of Success”.

(2) When describing a project opportunity, pl include inf tion that highlights the crossoveriworking
relationships that will be needed in coastal science and/or engineering along the Texas Coast. Crossover
can be defined as, “a combination of two elements that makes something more appealing (n),” or “having two
pieces that cross especially one over the other (adj).”

(3) What are the key steps required to initiate your project opportunity?

(4) What resources are required to initiate your project opportunity?

Each participant will use the three tables below to describe their project ideas. In turn, project ideas will be shared with
others in the breakout group.
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Opportunity Discovery

Identify Opportunities

Specific Project Opportunity #1 - Name of Project:

Leverage Existing SWG Project or New Demo Project:

(1) Description of opportunity:

(2) Crossoverfworking relationships needed:

(3) Key steps to initiate opportunity:

(4) Resources required:
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Opportunity Discovery

Specific Project Opportunity #2 — Name of Project:

Leverage Existing SWG Project or New Demo Project:

(1) Description of opportunity;

(2) Crossoverfworking relationships needed:

(3) Key steps to initiate opportunity:

(4) Resources required:

Collaboration Meeting February 23, 2017 Page 4
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Opportunity Discovery
Specific Project Opportunity #3 — Name of Project:
Leverage Existing SWG Project or New Demo Project:
(1) Description of opportunity:
(2) Crossoverfworking relationships needed:
(3) Key steps to initiate opportunity:
(4) Resources required:
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Opportunity Discovery

s Group members go around the table and describe their 3 ideas for NNBF collaboration. Each participant will then
be asked to rank their three opportunities: High, Medium, or Low and provide a rationale. Keep going around the
table until you have elicited information from all participants. All of the opportunities (and workbooks) will be
collected and included in the Workshop Report.

+ Define the timeframe for the high-ranked opportunities (i.e., Immediate: now -3 years; Short Term: 3-5 years; Long-
Term: 5-10 years). For High Ranked Opportunities: Seek group concurrence on the timeframe and identify

key steps for initiating project.

+ For High Ranked Opportunities: Identify individuals within the group that would like to serve as POCs, have an
interest in refining the idea, and/or developing a preliminary project scope. Record the names of interested
participants (At least one POC from USACE and NOAA).

z i Existing High (H), Medium (M), | Estimated
LR oPR | proectortiew | or Low (L) Proriy: | Taname | et rmnators
Dl d Demo Project Reason for Priority
Existing Immediate Eddie, Michelle
Coastal Texas — all three alternatives
1. Data collection High
2. Develop guidance to approach
restoration projects collectively in an
area to better understand how choices
interact with each other.
Collaboration Meeting February 23, 2017 Page 6
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Opportunity Discovery
5 - Existing High (H), Medium (M), | Estimated
Name of Project Opportunity; £ ! s POCs and
Key Steps to Initiate Project Project or New or Low (L) P"?"‘.v_ Timeframe Interested Contributors
Demo Project Reason for Priority
Shoreline restoration — what's the biggest Existing Immediate Eddie, Kidwell
bang for the buck? High
1. Howand when to place materials to
get the highest return on investment.
Both Super High short Todd S., Kim
Quantify the multiple benefits from a project.
1. Ecosystem services of shoreline and
marsh restoration and oyster
breakwater
2. Consider Mission Aransas NERR as a
location
Existing short Paul, Kidwell
Jefferson County large scale shoreline and
marsh restoration High
1. Wave attenuation, storm surge
reduction and ecosystem services
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% - Existing High (H), Medium (M), | Estimated
Name of Project Opportunity; : i POCs and
Key Steps to Initiate Project F’Dr:jer.l or l_\lew apEewil) F’r|9nly Timefrdme Interested Contributors
mo Project Reason for Priority
Building another placement area near mid- new Long term David S., Michelle
bay.
1. Identification of a site that provides Medium
multiple benefits. Locate such that it
aftenuates waves.
new High immediate Todd 8., Kidwell
Collaborations on the marsh evolution model
1. Workshop initially leading to longer
term collaborations
new medium Short Kelly, Kim
Sustainability and ecosystem services
provided by hybrid approaches
Engineered dunes — what's the performance New Medium Short Paul, Michelle
and costs of these approaches. What are the
best practices?
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. . Existing High (H), Medium (M), | Estimated
Name of Project Opportunity; g £l POCs and
Key Steps to Initiate Project Project or I_‘vlew or Low (L) F’ngm!y— Timeframe Interested Contributors
Demo Project Reason for Pricrity
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- o Existing High (H), Medium (M), | Estimated
Name of Project Opportunity; . P POCs and
Key Steps to Initiate Project PDr;j-ﬁg'I:r L?Lec? ;re:;.uf-o)rpggglr‘i{y Timeframe Interested Contributors
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Appendix VIV: Facilitator Workbook for
Breakout Team 4

USACE/NOAA-NOS NNBF Workhook
Opportunity Discovery

Collaborative Opportunity Discovery Exercise NAME: Team 4

Recall the Following:

Workshop Purpose: Explore and establish common interests for partnering on Natural and Nature-Based Features
(NNBF) projects, which lead to the timely infusion of innovative technical products that support lifecycle coastal
infrastructure systems, premote coastal preparedness and risk reduction, and enhance management decisions, in
practice

Workshop Objectives:

+ Strengthen and broaden collaboration among represented organizations;

+ Assemble USACE-ERDC, USACE-SWG, and NOAA-NOS leaders/technical staff to identify opportunities to
leverage each agency’s investments and capabilities with respect to design, development, implementation,
monitoring, adaptive management of NNBF and associated ecosystem services;

« Identify high-priority NNBF projects of common interest through use of plenary and breakout sessions.
Categorize and pricritize projects that are identified for future colfaboration; and

« Identify other opportunities for crossover, working relationships in coastal science and engineering

SWG is an EWN Proving Ground: EWN Program supports more sustainable practices, projects, and outcomes by
working to intentionally align natural and engineering processes to efficiently and sustainably deliver economic,
environmental and social benefits through collaborative processes (www.engineeringwithnature.org). EWN'’s focus on
developing practical methods provides an achievable path toward an ecosystem approach to infrastructure development
and operations. Four elements critical to the success of EWN Projects:

Advancing sound Using natural Broadening the Using collaborative
science and systems and benefits of the processes to
engineering to processes to project — social, engage
improve maximize the environmental, stakeholders
operational benefits economic throughout the
efficiency project
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Opportunity Discovery

Participants Identify NNBF Opportun for Collaboration along Texas Coast

Today, you are learning more about the organizations that are represented and their associated missions, expertise,
priorities and/or project inventories. Knowing what you do about NOAA-NOS, SWG, and ERDC, what are 3 possible
NNBF-related opportunities along the Texas Coast that we should consider for future collaboration?

(1) Leveraging existing SWG projects is one approach to consider. However, creative ideas focused on innovative,
"yet-to-be-seen” demo projects are highly encouraged. We request at least one of each type (i.e., leverage
existing project or new demo) be provided from each of the participants in a breakout group. We also
request that you describe your project ideas and how it captures the four, “EWN Elements of Success”.

(2) When describing a project opportunity, pl include inf tion that highlights the crossoveriworking
relationships that will be needed in coastal science and/or engineering along the Texas Coast. Crossover
can be defined as, “a combination of two elements that makes something more appealing (n),” or “having two
pieces that cross especially one over the other (adj).”

(3) What are the key steps required to initiate your project opportunity?

(4) What resources are required to initiate your project opportunity?

Each participant will use the three tables below to describe their project ideas. In turn, project ideas will be shared with
others in the breakout group.
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Opportunity Discovery

Identify Opportunities

Specific Project Opportunity #1 - Name of Project:

Leverage Existing SWG Project or New Demo Project:

(1) Description of opportunity:

(2) Crossoverfworking relationships needed:

(3) Key steps to initiate opportunity:

(4) Resources required:
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Opportunity Discovery

Specific Project Opportunity #2 — Name of Project:

Leverage Existing SWG Project or New Demo Project:

(1) Description of opportunity;

(2) Crossoverfworking relationships needed:

(3) Key steps to initiate opportunity:

(4) Resources required:

Collaboration Meeting February 23, 2017 Page 4
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Opportunity Discovery
Specific Project Opportunity #3 — Name of Project:
Leverage Existing SWG Project or New Demo Project:
(1) Description of opportunity:
(2) Crossoverfiworking relationships needed:
(3) Key steps to initiate opportunity:
(4) Resources required:
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Opportunity Discovery

s Group members go around the table and describe their 3 ideas for NNBF collaboration. Each participant will then
be asked to rank their three opportunities: High, Medium, or Low and provide a rationale. Keep going around the
table until you have elicited information from all participants. All of the opportunities (and workbooks) will be
collected and included in the Workshop Report.

+ Define the timeframe for the high-ranked opportunities (i.e., Immediate: now -3 years; Short Term: 3-5 years; Long-
Term: 5-10 years). For High Ranked Opportunities: Seek group concurrence on the timeframe and identify

key steps for initiating project.

+ For High Ranked Opportunities: Identify individuals within the group that would like to serve as POCs, have an
interest in refining the idea, and/or developing a preliminary project scope. Record the names of interested
participants (At least one POC from USACE and NOAA).
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Name of Project Opportunity; Existing High (H), Medium (M), | Estimated POCs and
Key Steps to Initiate Project (including Project or New or Low (L) Priority- | Timeframe ¢
needed resources) Demo Project Reason for Priority ltereatid ContbUloes
Monetizing goods and services — USACE David K /Steve Thur
can't do it, but they'd be happy to use it or New (NCAA)

review if we do this work. USACE could use
CSEC to help bring $ to this — they need it
and partners need it but they can't do it. (And
recreational benefits)

Expand existing project in Northern Gulf of
Mexico

Jenny (USACE)

Modeling to support prioritization of
restoration / right-sizing culverts / road
crossings to reduce flooding — USACE can't
pay to “fix” it - could the Corps help with the
modeling (esp where stream & tidal/surge
meet) and then seek other sources to pay for
the restoration — NWS Water Center

Data needs — Do they do LiDAR data
corrections in marshes to improve DEMs in
shallow habitats — apply correction
techniques for tation (correction factors)
that have been done in other places. Current
correction techniques don't work well in
marshes

Also, would like automatic extraction of
shoreline from LIDAR for marshes

New — fairly low
cost or scaled
up depending on
amount of field
validation
desired

\Would be very helpful,
but medium/ low — or
have USACE ask
Jabaltek to do that

David Kidwell, Chris and
Jennifer Wozencraft
(USACE / Jabaltek)

David & NGS for NOAA
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Name of Project Opportunity;

Existing

High (H), Medium (M),

Estimated

Key Steps to Initiate Project (including Project or New or Low (L) Priority- | Timeframe | e anc!
2 Fa nterested Contributors
needed resources) Demo Project Reason for Priority
Create a tool that can pull into to evaluate
engineering alternatives — develop the
framework — ID the structure and skelton,
which drives where you go to fill in modeling
or data acquisition.
Ecological medeling that builds in
interdisciplinary approaches — look at one or
suite of modeling platforms to see if they can
look at multiple benefits —
Ecological forecasting models that could be USACE would
applied — HABs, water quality, etc. that shift consider this a
from R&D to operations high need
Build and/or validate models that can be used
as indictors of success (meaningful
algorithms) — models for the whole coast
Design standards - - including fragility and USACE could do Kelly? Rob? (USACE)
damage curves that engineers can use. this for the OCM (reach out to GLO)
Texas coast — to help get buy-in among
would need to folks who would use it
be adopted by
Corps District
Collaboration Meeting February 23, 2017 Page 8
USACE/NOAA-NOS NNBF Workbook
Opportunity Discovery
Name of Project Opportunity; Existing High (H), Medium (M), | Estimated POCs and
Key Steps to Initiate Project (including Project or New or Low (L) Priority- | Timeframe liderested Cosnbutors
needed resources) Demo Project Reason for Pricrity
Flood Risk Management Project — Buffalo Existing —have
Bayou - channel that was never improved, authorization to | Project is high — this Would Coraggio Maglio
doesn't have capacity to carry water it needs | study it but don't | task might be medium — need OCM - TBD (Elaine)
to and is constantly eroding. There are things have $ -- this need to figure out the research
that can be used to improve it — now nature, would be a new | mechanism done n
could incorporate nature-based features (e.g. solution tnat different
utilization of wood debris for shoreline they haven't Educatoin / pubic options
protection- - having a way to naturally arm looked at to outreach, community within a
shorelines as release rates increase — addressing an | buy-in : collaboration year
channel slumping b/c of quick water flows. existing issue opportunity LID option
Reservoirs do a good job of managing waters could be
= USAC needs to release more wiout any day

impacting the local communities (aka flooding
them or causing erosion to their properties

Help with modeling or communicating what a
community can do to help address
stormwater
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Name of Project Opportunity;
Key Steps to Initiate Project (including
needed resources)

Existing
Project or New
Demo Project

High (H), Medium (M),
or Low (L) Priority-
Reason for Priority

Estimated
Timeframe

POCs and
Interested Contributors

Beneficial Re-use —

If we had locations and optimization tool to
target/match re-use sites to dredge sources —
to do NEPA in advance - efficiency. They
have a tool for the Houston ship channel —
would like to expand it to other places.
Ecological side is missing the most info —
models don’t match well to what's available
from USFSW — something more vegetative
{e.g. Marsh model with fewer variables (e.g.
LIDAR or things that could be collected
regularly to screen) — connections to
Fisheries modeling (for subtidal) or IEAs?

Kelly (USACE) and David
Kidwell (NOAA)

Dune / Beach re-nourishment project —
Coastal Ecosystem Restoration — Jefferson
County Muddy Sand Motor

Also, look at jetties to see if they're
obstructing sediment flow and if so, figure out
how to pump past groins (effectiveness of
sand motors / bypass technigues)
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Name of Project Opportunity;
Key Steps to Initiate Project (including
needed resources)

Existing
Project or New
Demo Project

High (H), Medium (M),
or Low (L) Priority-
Reason for Pricrity

Estimated
Timeframe

POCs and
Interested Contributors

GMW Erosion Problem — 750 miles of
channel (1,500 miles of shoreline). Would be
nice to find less expensive alternative to
breakwaters to control erosion from barge
wakes. Need to ID and study different
options that could be used.

Existing — have
continuous $ --

High impact opportunity

Any time

Rob Thomas and Tim

Oyster restoration in Galveston Bay —
population is reduced by 90% - impact of
shipping and Hurricane |ke - restoring the
species while also providing resilience
benefits - Potential connections / lessons
learned from Choptank River HFA work?

Ties in w/ work on oyster holes — shows
histerical evidence of role of oysters in Bay

New for USACE

High priority would be
relating it to beneficial
re-use (e.g. fetch wake
and ship wave
attenuation) to connect
to USACE role

Forecasting coastal population growth —
could you forecast what that translate into
land use change based on C-CAP trends?

Prioritizing and/or cost-share acquisition of
high-rez C-CAP data?
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Name of Project Opportunity; Existing High (H), Medium (M), | Estimated POCs and
Key Steps to Initiate Project (including Project or New or Low (L) Priority- | Timeframe <
2 Fa Interested Contributors
needed resources) Demo Project Reason for Priority
» Mix of opportunities that reflect mix of business lines and TX coast geographies
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