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What is Resilience?

=

“[T]he ability to anticipate, prepare for,
“The capacity to withstand and adapt to changing conditions and
or to recover quickly from withstand, respond

difficulties; toughness” to, and recover rapidly from disruptions.”
(Oxford Languages) (DOI Climate Action Plan, 2021)

“The ability of a natural
system to return to a prior

condition after disturbance”
(Millar et al., 2007)

“A capability to anticipate, prepare for,
respond to, and recover from significant
multi-hazard threats with minimum
damage to social well-being, the

economy, and the environment”
(USGCRP, 2019)
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What will it take to become a.resilient coast?
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What will it take to become a.resiliefit coast?

beds 5 rishment planting

natural walls — rayetment  floodgates
ﬂOOdeain armorlng green-infrastructure locks

features oyster

R
reefs — roadway e ™M preserves pricges

gray-infrastructure

shorelines coastal berms S—
reconfigurations .. dam retriat river
- Nature-pased b

aquatic

restoration sand ..

. . dunes native
wetland sea ®°"

conservation
defenses greenways

vegetation . ;
engineering

mussel

g
3 g

B BOE M Bureau of

LTSS Ocean Energy Management




What will it take to become a.

beds 5 rishment planting

natural walls — rayetment  floodgates
ﬂOOdDIain armorlng 8reel?-infrastructure locks

oravi-infractriicrtiire

SEDIMENT

- - - . - - . L Lo -_ . T - . AL IA LI IS

“restoration sand -

ok . dunes native
wetland sea ®°"

conservation
defenses greenways

vegetation . ;
engineering

mussel

&
3 g

S ;- B O E Bureau of

LEERS” Ocean Energy Management




Growing Demand ang_l_ Cgme_tingﬁsfés'fdr a Finite Resource

“A Century of U.S. Beach Nourishment”

U.S. Beach Nourishment Volume by Decade: 1921-2020
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(Elko et al., 2021)

Bureau of

o Recognize sand as a strategic resource
that delivers critical ecosystem services

o Map, monitor, and report sand resources
for transparent, science-based and data-
driven decision-making

“The ongoing failure to
safeguard sand as a
strategic resourceis a
significant multi-
generational crisis that
threatens the entire global
response to climate
change (UNER, 2022)”
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MMP’s Role in Coastal Resi

R

Marine Minerals Program
(MMP) ensures stewardship of
sand and the environment by:

o Help finding where OCS sand
is (and is not)

o Facilitating use of OCS sand

o Monitoring sand supply,
demand, and use, as well
as environmental conditions
and potential impacts

o Help mitigating conflict along Monitor
the way
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o Visualize complex concepts

o Explore tangible next steps
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Sediment
Transport

Components for Consideration




Traditional Sediment Mar

Environmental Resource Identification
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MMP Research Themes

—

o Supply and Demand studies highlight need
and direct spending

o Resource Evaluation — Geologic Framework
studies inform where and why the resources
are found where they are

o Resource Evaluation — Sediment Budget
studies are used to anticipate effects of
sediment removal and placement

o Risk Mitigation studies inform how to manage
the resource in the least impactful way for all
stakeholders

o Borrow Area Optimization studies maximize
efficacy and minimize losses
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Mapping MMP Research to RSM-Management Themes
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Defining the Appropriate S
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Components to consider
o Physical processes
o Volume of activities
o Number of stakeholder groups

Challenges

o No unified vision for temporal
or spatial scales

o Linking the onshore and
offshore

o Buy-in from our stakeholders

o Overcoming the “sand plenty”
perception problem

Bureau of
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Defining the Most Effective Manageme ement Scale
g — - L —— : : :

Space Scale

Time Scale
Micro Meso Macro Mega
sec-min hr-day month-year decade-century
Micro
mm-cm
Meso
M-km
Macro local
1-10km
Mega :
10-100 km regional
turbulence wind tides coastal currents sea level rise
waves seasonal waves and tides wave climate
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(Larson et al., 2002 adapted from Larson and Kraus, 1995)




Requesting Input

o Compliments between Regional Sediment Management and Ecosystem-based
Management

o Physical processes
o Linkage between site characterization and regional evaluations

o Next Steps for this Effort
o Systems-based RSM Visioning: Phase 2
o Visualizations of each RSM Theme
o Defining roles and responsibilities
o Defining strategies and tactics

o Recommendations for how to facilitate stakeholder buy in?

o Outstanding Technical Question: How do we determine what scales are the most
effective for management both spatially and temporally?
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Featured Examples of Curren ure Researc
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Resource Identification

Borrow Area and Resource Classification ry -0 -wrvic:
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o Need a tool to share information with a unified R —
vocabulary for offshore sand resources TR DN XNAL #r

o Understand the history of used borrow areas

o Moving from our knowns (what works) out to
the unknown knowns (groups of potential
borrow areas)
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(Pendleton et al., 2017)

o Moves MMP towards reserves management
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Borrow Area and Resource Cla

o Need a tool to share information with a unified
vocabulary for offshore sand resources

o Understand the history of used borrow areas

o Moving from our knowns (what works) out to
the unknown knowns (groups of potential
borrow areas)

o Building an analog database for ranges of
potential outcomes (e.g. grain size, fines, etc.)
to help constrain unknown/untested resources

o Contract Option to include internal and
external risk factors, which facilitates regional
tradeoff analyses

o Moves MMP towards reserves management
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| Resource Identification
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o Contract addressing sand resources needs in an
area with increasing conflict

o Study Area

o Regional extent: False Cape, VA to Montauk
Point, NY

o Offshore extent: Submerged Lands Act
Boundary to the 24 nm Contiguous Zone
Boundary

o Challenge

o How do you focus data collection efforts
over such a broad area with a reasonable
amount of historical data?
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Mid-Atlantic Data Collectio
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Environmental Studies related.to-Coastal Resilience

o In order to ensure stewardship of sand and the ®
environment we need an improved understanding of Reviow of Biological and Blophysical Impacts
. o from Dredging and Handling of Offshore Sand
the environment and how it relates to substrate o ’

o Once coastal resilience needs are identified we need
to consider trade offs with environmental resources
such as essential fish habitat and to do this we need
to understand baseline conditions

o The results from MMP environmental studies are
used to characterize the effects of proposed dredging
and design effective mitigation measures to avoid,
minimize, or eliminate adverse environmental effects u3 oozt v BOEM

Headquarters
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Frying Pan Shoai//

— e I.’______--
Through a cooperative agreement, UNCW is leading efforts to

characterize an important sand resource at Frying Pan Shoals

FPS is designated essential fish habitat, and there are concerns
about impacts to habitat from dredging

Long-term planning for the future of these sand resources
requires improved understanding of this habitat’s value

Address specific knowledge and data gaps on:
o Habitat and spatial distribution of key species
o Benthic communities
o Sediment transport pathways and rates
o Influence of the Cape Fear River

o Provide actionable data and modeling to examine
impacts, mitigate risks, and enable long-term planning
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Determine sediment
transport pathways

Establish plankton
Importance to populations and

coastal fishes

Establish baseline
benthic community



=2] Dwedging Praject Emizzians Calnsisise

Dredging Project Emissions Calculator

Update to Dredging Proje_ct.Emff?fEu_létbr__

S

5] Dwedging Praject Emissions Caloulabar

o BOEM evaluates the potential impacts to air quality under its Oredging Prec EmisionsCalcietor
National Environmental Policy Act (NEPA) mandate. Existing NEPA L
requirements and guidance require analysis of greenhouse gas . Si—-

(GHG) and climate change effects of proposed actions under NEPA S

o CEQ NEPA Guidance on Consideration of GHG Emissions and B - S—N
Climate Change (CEQ-2022-0005) - Agencies are to disclose and -
consider the effects of greenhouse gas (GHG) emissions and ) |
climate change e R o wor T TP oo

Inside State Walers

Crew Boat 0.05 0.06 0.32 201 0.05 0.05 13630

Updating the MMP Dredging Project Emissions Calculat B e e
> Updating the redging Project Emissions Calculator RS LS
Bulldozer 001 001 |001 |00z |coo |ooo |2447

o DPEC operational characteristics, activity profiles, loading factors,

Dredge Vessel | Transit 001 (001 006 |035 |01 0.0 24.30
Generaf tor

emission factors for equipment types not fully parameterized

Dredge Vessel | Pumping

Ad d h M4 M4 f h H H h D P EC Sfe?d?;ream\fressel Pumping g?; 3‘135 2111; ?;4?33 gg: gg; %if;'?'
o the estimation of methane emissions to the output
° Dredge Vessel | Dredging | 001 | 001 |006 | 037 |001 001 | 2540
Ca | C u I at I O n S gﬁar?g;:lﬁessel Dredging
Main D09 |[009 |165 [702 [014 |014 |451.88
Dredge Vessel | Transit | 002 (002 |[009 |055 |001 0.01 |38.07
. Generator
v@‘ja:l! ’r,’@’ Dredge Vessel | Transit

Main 0.1 0.1 247 |1052)0.2 020 |677.13

All Locations and Sources

2
y - Total Emissions 1370 | 5996 | 1.21 3073.26
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Future Research Considerations==""

Additional research to consider examining the intersection
between dredging impacts and climate change:

o Examination of the potential habitat shifts that may occur

within the range of habitats impacted by offshore mineral
extraction.

o Expansion of study concept to include the intersection of
climate change with other potentially affected resource
areas to add to our understanding of cumulative impacts
(such as fisheries or sea turtles).
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> Long-term considerations:
o Aim to proactively position BOEM to support coastal resilience
o Maintain balance of resource and environmental stewardship
in an increasingly crowded ocean
o Key research themes to be addressed:

o Continue supporting reconnaissance-level data collection
efforts and prioritize areas where demand outpaces supply

o Promote research in trade-off analysis considering the range of
ocean uses

o Partner with state and federal agencies to unravel sediment
transport processes from onshore to offshore

o Undertake a coastal states supply and demand study

o Future environmental studies that focus on climate change
intersection with dredging
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Requesting Input Sl

o Next Steps for this Effort
o Systems-based RSM Visioning: Phase 2
o Visualizations of each RSM Theme
o Defining roles and responsibilities
o Defining strategies and tactics
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o Recommendations for how to facilitate stakeholder buy in?

o Outstanding Technical Question: How do we determine what scales
are the most effective for management both spatially and
temporally?

o What resource areas are affected by climate change that could also
be impacted by dredging?

o Are there cumulative impacts to consider related to climate change
uz-and the intersection with dredging?
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