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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 staff 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. 
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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; 
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4. Large-scale restoration of Jefferson County shore-line and marsh areas; 
5. Creation of breakwaters along the Galveston Intracoastal Waterway; 
6. 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. 

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. 
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1 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).  

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 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 
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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. 

 

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 
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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. 



 

5 
 

2 Workshop Objectives and Process 

2.1 Objectives 

The objectives of the collaborative workshop were to: 

• Strengthen and broaden collaboration among represented 
organizations;  

• 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; 

• 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. 

2.2 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.  

2.3 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 
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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. 

 

Figure 4. Dr. Edmond Russo provides an overview of the SWG mission and priorities during 
the morning plenary session. 
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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. 
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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., 
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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.  
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3 Key Outcomes 

3.1 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.   

3.2 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. 
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4 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. 
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5 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: 

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

• Preparing and jointly publishing a workshop proceedings report; 
• Holding a senior leadership team follow-up teleconference to track  

progress; and 
• Engaging the USACE-NOAA NNBF Collaboration Strategy Leadership 

and Coordination Groups to solicit their input on the identified project 
opportunities. 
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Table 1. High priority project ideas from each breakout group (Ideas 1-11). 
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Table 2. Continuation of high priority project ideas from each breakout group (Ideas 12-19). 
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