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Introduction

Recognition of the importance of natural and nature-based features (NNBF) to provide ecosystem
services valued by society has been codified in scientific research and actionable application of science
to policy. Community resilience to storm-driven coastal flooding is improved with the

presence of natural and nature-based features (NNBFs) such as wetlands, wooded areas, living
shorelines, and beaches. These natural and created features can provide multiple benefits for a local
community, including mitigating the impacts of storm surge and sea-levelrise and allowing communities
to take advantage of co-benefits such as programmatic incentive programs like FEMA’s Community
Rating System and nutrient reduction crediting.

There has been so much attention to the threats and potential consequences of storm driven flooding in
coastal communities that almost no local government official is unaware of the issue. Most also have
some generalunderstanding of actions that can lower risks and increase resilience. The problem is that
the resources required to undertake those actions are limited and, in the face of competing interests, it
is difficult to rationalize making them a priority. One solution to accelerating the pace of building
resilience is tofind ways to address multiple needs with each action, taking advantage of the co-benefits
available from carefully planned projects.

In coastal Virginia today, local governments are dealing with recurrent flooding driven by coastal storms,
exacerbated by rising sea level and increased frequency of intense rain events. At the same time, they
are confronted with:

regulatory requirements to manage stormwater and control erosion;

e requirements to achieve reductions in non-point source loads of sediments and
nutrients entering surface waters;

e increasing expectation that the Chesapeake Bay states should incorporate additional
pollutant reduction measures in their watershed implementation plans, such as the
establishment of local area planning targets;

e regulatory requirements to protect wetlands and policy directives to maximize use of
nature-based solutions to manage shoreline erosion;

e needs forinfrastructure maintenance, particularly for road networks;
requirements for floodplain management and multiple hazards mitigation;

e agreements and mandates for species and habitat restoration;

e demands forincreased participation in the National Flood Insurance program; and

e demands for increased quality of life amenities such as open space and recreation
opportunities.

There are myriad of programs addressing each of these issues, providing requirements in many cases
and funding opportunitiesin a few. The challenge for local officials is two-fold: finding projects that can
provide multiple benefits; and knowing exactly how to design and report those projects to achieve cre dit
or to attract funding for them.

We have used existing work on coastal issues here in Virginia to assemble data, create a priority ranking
and restoration targets as guidance for Virginia coastal communities which identifies opportunities for
localities to take advantage of the co-benefits some of these projects can provide. The analyses of local
opportunities to increase community resilience to extreme weather, specifically flooding events,

4



focused onthe provision of flood mitigation benefits and two co-benefits that provide possible financial,
funding, and partnerships as incentives: 1) water quality and 2) potential qualification for Community
Rating System (CRS) credits in the Federal Emergency Management Agency (FEMA) National Flood
Insurance Program (NFIP).

Despite ongoing efforts in Virginia to promote use of NNBFs, significant and wide spread commitmentto
use of NNBFs for building resilience is still lacking. Interviews with local officials suggest that absent
“cookbook” guidance on how to design, site, and demonstrate benefits — particularly economic benefits
that accrue to the locality, most see the use of NNBFs to be an unnecessary challenge.

In this project, we focused on increasing the use of natural and nature-based features (NNBFs) to
increase resilience of coastal communities to flooding caused by extreme weather events. The project
effectively addresses two problems:

e The natural capital of coastal communities is generally declining, and is projected to
decline at an accelerating rate due to sea level rise and current land use practices.

e Theuse of NNBFsto sustain or increase resilience in coastal communitiesis restricted by
the many competing needs for limited local resources.

We have sought to address these problems with a twofold approach:
1. Develop a ranking system to focus attention of the multiple benefits provided by existing NNBFs and

2. Identify opportunities for NNBF projects which could maximize provision of those same multiple
benefits.

Seeking to reflect the needs and inform the decision-making process, we conducted focus group/
focused conversations with local, regional and state entity representatives to solicit input and feedback.
We also sought to maximize project outputs use by developing a map viewer for data visualization,
creating a dedicated webpage, serving the data for download and implementing an outreach plan to
communicate with Virginia coastal decision-makers.

We have completed the analyses and provide the output in a form that is spatially explicit and includes
information specific for each locality in Virginia’s coastal zone. The project outputs are readily available
in a map viewer on described and detailed on the

website.



Study Area

The study area for this project is the Virginia coastal zone roughly approximated by all lands east of
Interstate Route 95. The study area was further refined to portions of the coastal zone with the greatest
vulnerability to storm-driven tidal flooding. This was set to be all areas of land surface elevation of 10
feet of less using LiDAR data (NAV88) Within the study area, over 170,00 primary building (Fig. 1) and
350,000 NNBF polygons were mapped (Fig. 2). Across coastal Virginia, approximately 8% of upland
acreage of the localities falls within the study area. This varies significantly among individual localities;
from 100 percent in the City of Poquoson, to approximately 50% of Accomack County, to less than 10%
in the Cities of Richmond and Fredericksburg.

Figure 1. Study Area. Coastal Zone of Virginia areas with land Figure 2. Mapped Natural and Nature-based features in the
elevation of 10 feet or less. Gold dots represent primary buildings in study area. Over 350,000 NNBFs
the study area.

NNBFs can include many feature types. We selected land and shoreline based features for this
assessment based onthe modelingapproach we used to assess the NNBFS. The NNBFs selected for our
study are listed and defined as:

Forests & Trees — Upland areas covered by trees greater than 20 feet tall

Scrub-Shrub — Upland areas covered by woody vegetation less than 20 feet tall
Beaches & Dunes — Sandy areas next to tidal waters

Forested Wetlands — Tidal and non-tidal wetlands covered by trees greaterthan 20 feet
tall

Scrub-Shrub Wetlands — Non-tidal wetland areas covered by woody vegetation less
than 20 feet tall

Non-Tidal Marsh — Non-tidal wetland area covered by herbaceous plants

Tidal Marsh — Wetland area in tidal waters covered by herbaceous plants or shrubs
Marsh Sills — Low-profile stone structures to maintain tidal marshes

Offshore Breakwaters — Large gapped structures offshore to maintain beaches & dunes
Oyster Sills — Low-profile reef structures for wave attenuation

o 0 O O O

o O O O O

Methods

In orderto beginthe assessment of the relative benefits of existingand new NNBFs for tidal flooding, we
neededto develop an approach to link coastal development and tidal flood water sources. We selected
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e Description of the natural feature

¢ Identification of the benefits provided by it
¢ Tips on how to restore the natural features
e Links to additional resources

[ )

Information about earning credits towards various government programs.

The locality factsheets contain (Fig 14):

Natural & Nature-Based Features

Forested Wetlands

e Natural and nature-based features identified in

that locality below 10-feet land elevation

Description

Forested watlznds are coversd by trees graater than 20 fest tall. Wetlands

with trees are also called swamps. These features occur in bath tidal and

v vt oo | Benefits of protecting and increasing NNBFs
and cultural traditions as ecosystem service benefits. ° N N BF ta rgets
Multiple Benefits e Information about what’s at risk.

« Intercept and slowly release rainfall

« Absart and store floodwaters

g Water Quality BMPs

Nontidal Wetland Restoration (Ag)

Nontidal Wetland Restoration - Enhancement
Nontidal Wetland Restoration - Rehabilitation
Nontidal Wetlands Creation (Ag)

Urban and Nan-Urban (Ag)

Stream Restoration

‘Agricultural and Soil Conservation

* Intercept air paliution
« Nitrogen, phosphorus & sediment capture

. CoAsTAL RESILIENCE SUMMARY
« Regulate stream and air temparatures

GLOUCESTER COUNTY, VIRGINIA

Natural and Nature-Based Features (NNBFs)

Forests, trees, wetlands, beaches, and living shorelines benefit
communities by reducing storm wave energy, soaking up
floodwaters, improving water quality, providing areas for
recreation, creating habitats for important plants and animals,
and even lowering flood insurance costs. These Natural and
Nature-Based Features (NNBFs) have been mapped for areas
that are less than 10-feet in elevation, experience tidal and storm
flooding, and include buildings at risk. Al numbers are approximate.)

NNBFs In Gloucester Coastal Areas
26,029 acres All Coastal NNBFs, incuding:

« Carban storage

« Fish & animal habitat

Forested Wetlands Restoration Tips

Constructed Wetlands (Urban)

Community Rating Systen
Credit Potential

~ Protect natural wetlands with surrounding upland bufter

+ Restore natural hydrology & eliminate drainage

+ Protect & restore natural vegetation -
= Provide layers of plant height between tree canopy & ground y

= Allow leaves & sticks to remain for healthy soil & infiltration prohibitad

+ Remove & control invasive plants i 1

+Consuit with arborist abaut tree health and care marsh of restored 12 natural st

or
restored marsh in a connected netwark of wet-
Iands as shown in approved plan

Resources Coastal Area Facts

11,064 acres Wooded

CBP Nontidal Wetland Restoration Reference Guide Natural Shoreline Protection natural marsh

or
Nontidal Wetland BMPs in the Phase 6 Chesapeake Bay

P
other interventions that constrain natural pro-
Watershed Mods| s

cesses

Leamn More wivw vims.edu/ccrmvnnbl’

/ Abemarie-Pamico
" L v

Figure 13. NNBF factsheet. Example for Forested Wetlands

NNBF Related Maps

View natural and nature-based features in the AdaptVA Interactive Map. See how to find these
NNBFs and other related map layers under each main category in the map viewer here.
Additional information about each map layer can be found in the interactive map:

6,918 acres Forested Wetland

6,627 acres lidal Marsh
925 acres  Scrub-Shrub Wetland

<1 miles Hybrid Living Sharelines

Visit www. AdaptVA.org o view all coastal NNBFs

Benefits of NNBFs In Gloucester

of NNBFs that decrease

18,076 acres 1,4ding risks for buildings

of NNBFs that improve water
25,964 acres quality by reducing sediment,
nitragen, and phosphorus

of NNBFs patentially eligible
for FEMA Community Rating

for areas less than 10-1t elevation
24% of Glou

acres)

3,547 coastal buildings

Chesapeake Bay RPA
100-ft Buffer Overview

across all of Gloucester County

15,485 acres of RPA buffer

1,283 acres of RPA buffer
currently turfgrass potentially
eligible for water quality credits

0 00 COBOO

13,829 acres System credits (100-ft RPA
buffer and wetlands located

within 100-year flood zones)

if converted into NNBF

Albemarle -Pamlico X &

. ~Wiertasos
Waren

NNBF Relatod Maps.

» Natural Resources

> P R O

» Shoreline Management

» Infrastructure

To learn more: www.vims.edu/ccrm/nnbf

Figure 15. Display from the CCRM website NNBF project page
showing where data are located within the map viewer
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Figure 14.
County

Locality Factsheet. Example for Gloucester

The CCRM webpage provides a roadmap for the
NNBF data in the Adaptva interactive mapper
including a simple description of the NNBF data
and pictorial explanations of where the datais in
order to the how to access the NNBF project data
in the interactive mapper (Fig 15).



Outreach

The project team developed and implemented an outreach plan for the project. We were severely
limited by COVID restrictions from the more typical outreach/ training activities of in-person meetings
and presentations. The team adapted to these circumstances and switched to virtual communications
efforts. Outreach was a collaboration of all team partners, with CCRM coordinating and tracking. The
outreach efforts consisted of many approaches including virtual webinars offered by project partners
and others, direct conversations, and scientific presentations. Outreach targets included coastal
decision-makers at all levels of government, as well as non-governmental organizations with a focus on
conservation, environment or coastal resilience. We used existing outreach processes, including
workshops offered by CCRM and VCPC present on the project findings and products. We also used
existing email distribution systems at CCRM, VCPC and WW to advertise outreach offerings. We were
able to provide outreach in partnership with Virginia Department of Conservation and Recreation,
Virginia Department of Environmental Quality Coastal Zone Management Program, NOAA, and FEMA.
Audiencesincluded Virginia wetlands boards and staff, NGOs, state and federal agencies, CRS localities,
CBP partners and others.

Locality/ Workgroup Presentations

2020

DCR/ DEM webinar

Green Infrastructure and Hazard Mitigation Workshop Webinar for Local Communities (10 min)
CCRM Shoreline Management Webinar: Shoreline Decision Support Tools (30 min)

NOAA Science Staff (Darlene Finch meeting)

2021

May:

VCPC Tools Workshop

AdaptVA Orientation and Applications — included NNBF project (60 min)

July:

Hampton Roads Adaptation Forum (20 min + Q&A)

Virginia Coastal Policy Center: Coastal Resilience Tools for Local Governments webinar (40 min + Q&A)
CRS Workgroup (30 min + Q&A)

August:

APNEP Leadership Council Project Briefing (15 min + Q&A)

November:

Nature-Based Solutions for Coastal Hazards Virtual 101 - FEMA Region 3 (20 min + Q&A)

CZM Partners Meeting

December:
Joint meeting of the CBP Wetlands Workgroup and the Climate Resiliency Workgroup.

Scientific Conferences
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1. Coastal and Estuarine Research Federation (CERF). Presentation at the Annual Meeting, October
2019. Prioritizing natural and nature-based features (NNBFs) that increase the resilience of
coastal communities to flooding.

2. Delaware Wetlands Conference. January 2020. Prioritizing natural and nature-based features
(NNBFs) that increase the resilience of coastal communities to flooding.

3. The National Coastal & Estuarine Virtual Summit. September 2021. Use of natural and nature-
based features to provide multiple be nefits increasing coastal community resilience

4. Virginia Chapter American Planning Association. AdaptVA: Evidence-based planning for a
changing climate

Direct Communications

Wetlands Watch provided project information and updates via direct communications with personnel
from Hampton Roads Planning District Commission (PDC), Accomac-Northampton PDC, George
Washington/ Plan Richmond Virginia PDC and the Northern Virginia Regional Council (PDC).

Publications

Center for Coastal Resources Management, Virginia Institute of Marine Science. (2021) Nature-Based
Solutions for Coastal Resilience. Rivers & Coast, Summer 2021, Vol. 16. Virginia Institute of Marine
Science, William & Mary. doi: 10.25773/684r-pv42

Collaboration and Transferability

The project team included representation from the Albemarle Pamlico National Estuarine Program
(APNEP). They were engaged as partners to reflect the developing, and now codified, relationship
between Virginia and North Carolina (NC) governance, and the physical connection in the Virginia
southern watershed and the APNEP geography. The partnership allowed of the consideration of the
transferability of the project analytical approach to areas outside Virginia. Acknowledging that Virginia
has specific drivers for increasing the use NNBFs due to the Chesapeake Bay TMDL as a water quality
incentive, we explored the opportunities for co-benefits relevant to North Carolina and cross-walked
data from the Virginia analyses to NC available data. The data cross-walk was done in the Fall 2019 and
presented in Figure 16. Generally, there were datasets available in NC to perform an NNBF
identification, and coastal building intercept analysis. The identification and selection of possible co-
benefits would necessarily depend upon engagement of local communities and decision-makers.

Source: Virginia North Carolina NC Link

NC Division of Coastal
INNBF Layers: Management

Comprehensive Coastal
Inventory (CCRM) and
2016 Virginia Land DCM Oceanfront
Beaches Cover Dataset Shorelines
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Shoreline Studies
Program (VIMS) Dune
Inventory Reports and
Dune Evolution
Reports, updated with
Virginia Base Mapping

Dunes Program 2017 imagery |DCM databases?
Tidal Marsh Inventory
Tidal (CCRM), 2016 Virginia |DCM Coastal Wetlands
Wetlands Land Cover Dataset Spatial Data Layer
http://www.ncwetlands.org/learn/aboutncswetla
NC Wetlands nds/when-where-are-our-wetlands/
2017 National DCM Wetlands?; https://deq.nc.gov/about/divisions/coastal-
Non-Tidal Wetlands Inventory (US [ National Wetlands management/coastal-manage ment-estuarine-
Wetlands FWS) Inventory shorelines/wetlands/inventory-assessment
http://www.ncwetlands.org/learn/aboutncswetla
NC Wetlands nds/when-where-are-our-wetlands/
Wooded, 2016 Virginia Land Landcover layer / NLCD

Scrub-shrub

Cover Dataset

2016

2016 avail online / USGS? / DWR has copies

NC Wetlands

http://www.ncwetlands.org/learn/aboutncswetla
nds/when-where-are-our-wetlands/

Brandon Pucket / NERR maintains a LS database

Living track performance after storms / DCM has
Shoreline something similar where located with basic
sites CCRM Permit Database [DCM permit database? information
Infrastructure Layers:
VGIN 2017 Virginia
Buildings Footprint
Dataset, 2016 Virginia [NC One Map??; NC
Buildings Land Cover Dataset Flood? https://flood.nc.gov/ncflood/
Flooplain mapping.
recent inventory of
building footprints
VA Dept. of
Conservation and
Recreation NC Carolina
Conserved Conservation Lands Conservation Planning
Lands Database Tool

VA lands needs
assessment / Vanilla

KR: may have to merge a few things to get total
package / may not state & federal parks

Landscape Information:

Elevation

Chesapeake Bay
Topobathy Digital

Elevation Model

LIDAR Based Elevation
Data for North Carolina;
NC One Map?

https://www.lib.ncsu.edu/gis/elevation
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Va LIDAR data.
NRCS/USGS/ USGS
CoNED / 50-100 yrs old
in ChesBay 2 mor less/
DEM raster output
TBDEM topobathy DEM | KR: floodplain mapping
digital elevation model [for NC most up to date

NC Flood Maps; FEMA,
Flood Zones |FEMA FIMAN? https://flood.nc.gov/ncflood/

Shoreline Management
Fetch Model (CCRM) DCM databases? Not aware of NC databse

National Hydrography
Stream Dataset (NHD)
Centerlines |Flowlines NHD same?

Figure 16. Data cross-walk Virginia Project Analyses and North Carolina possible equivalent

Project Roles and Responsibilities

CCRM/ VIMS was over all project lead. Project coordination, project team meetings and reporting
documents. CCRM lead the GIS modeling including data collection and corrections, NNBF and primary
building mapping. Development of the protocolfor, and mapping of, the inundation pathways. Selection
of the NNBF ranking criteria, ranking protocols, approach and GIS analyses. Selection of NNBF target
locations and relevant criteria and decision-support information. Proposed approach for incorporation
of project data into the existing Adaptva.com mapper and implementation of data incorporation. Lead
on the development of the CCRM webpages. Lead with collaboration on the locality summary
factsheets. Co-lead on the NNBF factsheets. Provide project data website, mapper and data service.

Wetlands Watch was lead on the focus group and focus conversations. They actively engaged in all
project meetings, providing input on GIS analyses, data location and display on the interactive mapper,
and outreach materials. They developed the content and first draft of the NNBF factsheets. They created
the project icons. They were co-leads on the outreach process serving to coordinate, present and
participate in many outreach efforts. They acted as a bridging entity for the project team to local
government.

Virginia Coastal Policy Center lead the effort to compile relevant federal, state, regional and local policy
on NNBFs. They actively engaged in all project meetings, providing input on GIS analyses, data location
and display on the interactive mapper, and factsheet content. VCPC collaborated on the outreach
efforts, served as a bridging entity to other organizations mostly state entities.

Albemarle Pamlico National Estuarine Partnership actively engaged in all project meetings, providing
input on GIS analyses, data location and display on the interactive mapper from the APNEP/ NC
perspective. They arranged for presentations in and to NC decision—makers and served as lead on the
relevant data cross-walk between the Virginia project and SME on NC data.
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