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217 Lucas Street
Unit B
Mount Pleasant, SC 29464
843.529.3235
biohabitats.com

Town of Nags Head
Department of Planning & Development
252.449.6047
Holly White, Principal Planner — holly.white@nagsheadnc.gov
Kate Jones, Engineering Tech — kate.jones@nagsheadnc.gov
RE:

RFQ Development of an Estuarine Shoreline Management Plan
Biohabitats Proposal No. P20450.06

Dear Holly White and Kate Jones:
The Biohabitats Team is pleased to submit the following qualification to provide an estuarine
shoreline management plan for the Town of Nags Head. In response to the goals and technical
requirements of the RFQ, we have assembled a team with specific experience in NFWF grants,
planning for resilience, living shorelines, and coastal engineering.
Biohabitats will serve as the lead firm for this effort, and Moffatt & Nichol will provide
subconsultant services related to energy and erosion modeling and structural engineering. Our
partnership lends unmatched capabilities in all aspects of designing and constructing living
shorelines that we are eager to share this expertise with the Town of Nags Head and to advance
best practices within North Carolina. We have intentionally constructed a team that will provide
you with a fresh perspective in holistic, nature-based water management and innovative shoreline
management techniques as well as reliable and familiar engineering prowess.
With the Town of Nags Head serving as a model for forward-looking planning for resilient
shorelines, we are thrilled at the potential opportunity to work side-by-side with you on this
important project. It has the potential to showcase how living infrastructure and stormwater
management can be integrated into shoreline protection in barrier islands, protect our valuable
shorelines, enhance habitat value, and reduce flooding impacts.
We are happy to answer any questions you may have about our past work, qualifications, and
approach to this project. Thank you for your time and consideration.

Sincerely,
BIOHABITATS, INC.

Keith Bowers, PLA, FASLA, PWS
President & Founder
843.529.3235
kbowers@biohabitats.com
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DEVELOPMENT OF AN ESTUARINE SHORELINE MANAGEMENT PLAN

Executive Summary

The Town of Nags Head is seeking qualified consultants to craft a plan focused
on living shoreline project recommendations for the Town’s Estuarine shoreline.
The plan will place these recommendations within a broader context of project
requirements, to include guidance on appropriate stormwater management,
adjacent land use, regulatory and legal context, and an exploration of how sea
level rise will impact the long-term management of the estuarine shoreline.

Biohabitats and Moffatt & Nichol provide an experienced
interdisciplinary team with deep regional expertise in living
shorelines and coastal adaptation. We are eager to support Nags
Head’s forethought as you look to the challenges of the next
decades.
Climate change, sea level rise, and shifts in storm intensity combined with
development and tourism pressure are creating uncertainty and unprecedented
challenges for barrier island and other coastal communities like Nags Head. The
estuarine shorelines, with their complex hydraulic conditions and vegetation,
support critical life stages for myriad species as well as the nutrient and
geomorphic processes of a land/water interface. Yours protects one of the largest
remaining patches of maritime forest. Protecting them should mean protecting
the services they provide to all forms of life.

Biohabitats’ mission is to “Restore the Earth and Inspire Ecological
Stewardship” and we believe that assisting the Town of Nags Head
address its estuarine shoreline challenges is aligned with how we
as a firm choose to invest our time and energy. We are committed
to holistic, ecological solutions that are implementable, embraced
by the community, and build long-term resilience.
Through this process, the Biohabitats team will utilizing the existing science and
engineering to craft strategies for the future the Town can embrace and fund.
Recognizing that the scope of this existing project is set by the budget, we look
forward to refining priorities in collaboration with the Town to ensure that both
the process and the final product are successful. We will help the Town document
their success through clear deliverables and public engagement that builds
community capacity and understanding. Our team has outlined an approach,
workplan, and schedule that incorporates practical, implementable strategies
grounded in science, the regulatory climate, and local culture. We welcome a
collaborative dialogue with the Town to ensure that this vision meets your needs
and goals, and to adapt it as needed.

© Biohabitats | Restore the Earth & Inspire Ecological Stewardship

5

TOWN OF NAGS HEAD, NORTH CAROLINA

Firm General Background

BIOHABITATS
Since 1982, Biohabitats has focused on conservation planning, ecological
restoration and regenerative design. Using a whole systems framework and
applying a living systems approach, Biohabitats has worked with cities and
communities throughout the country to regenerate ecological processes,
economical resiliency and cultural vibrancy. The firm’s designs embrace holistic
patterns, processes and structures within the landscape. We respect the
complex networks in ecosystems, community structure and species interactions
while acknowledging human interaction as a critical component of place. True
sustainability is regenerative and is a process that embraces the interests of all
affected stakeholders. Biohabitats’ work is based on rigorous field investigations,
cutting-edge conservation strategies and tested ecological principles, but is also
grounded in effective master planning approaches.
By applying ecology and engineering, we bring a strong, science-based foundation
to natural resource inventories, analyses, and recommendations. Biohabitats helps
clients assess the ecological resources present on the site and develop a roadmap
for retaining and improving those resources over time. The strategies to enhance
the site’s ecological health may range from adaptive management practices,
executed over time, to more intensive, immediate interventions. Biohabitats has
developed coastal resiliency plans for clients throughout the Atlantic seaboard, Gulf
Coast, Great Lakes, lower Columbia River, and San Francisco Bay Area. The firm has
6
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designed and permitted projects throughout North America
to restore hundreds of acres of dunes, coastal wetlands,
floodplain forests, and streams — along the way monitoring
the outcomes, learning best practices, and integrating those
into best practices.
Because Biohabitats recognizes the inter-relationship
between built form, community, and ecology, we have
purposely built an interdisciplinary team of restoration
ecologists, forest ecologists, water resource engineers,
geologists, biologists, scientists, landscape ecologists,
planners, engineers, and GIS analysts. The firm’s staff
consists of experts in watershed planning and management,
water resource monitoring, stormwater management, green
infrastructure design, stream and wetland restoration, and
stakeholder group facilitation. Our solutions are ecologically
sound, realistic to implement, and cost effective to manage.
The firm works on diverse projects including sea level rise,
coastal flooding and green infrastructure strategies; living
shorelines; stream and wetland assessment and restoration;
ecological restoration of parks and open space; and a variety
of master planning efforts for watersheds, natural resources
and stormwater. These projects often feature prominent
public education components and have diverse stakeholder
group participation. Biohabitats has extensive experience in
climate change and resiliency planning, stream and wetland
restoration, riparian buffer restoration and enhancement,
innovative stormwater control measure design and
implementation, and natural resource education. Our staff

DUNE RESTORATION EXPERIENCE
Sullivan’s Island Accreted Land Management
Long Beach Island Dune Grass Removal/
Replanting
Gulf State Park Master Plan
Galveston Island State Park Master Plan

has decades of experience performing an array of stream and
riparian corridor restoration projects, often associated with
larger master planning efforts in urban settings that integrate
stormwater management and public education.
Since opening its doors in 1982, Biohabitats has helped
public and private sector clients throughout North America
to improve water quality, increase wildlife habitat, restore
degraded ecosystems, and facilitate opportunities through
ecological assessment, planning and restoration initiatives
that are scientifically sound, realistic to implement and
cost effective to manage. Biohabitats finds inspiration in
ecosystems, and attends to and emulates her processes. The
firm applies these lessons in all that we do, whether designing
a living shoreline to protect a coastal zone from erosion
as at Arundel-on-the-Bay, or using strategies that mimic
wetland soils to filter harvested rainwater as incorporated
into the roof of Glenstone Museum, or dune revegetation and
stabilization as at Long Beach Island in New Jersey for the
US Army Corps of Engineers. Biohabitats has been providing
clients with proven results that are conscientious of project
constraints and opportunities, whether social, cultural,
economic, regulatory, or schedule based.
Biohabitats walks the walk. In support of the firm’s
mission-driven practice, Biohabitats is a certified B
Corporation, a member of 1% for the Planet, and we offset our
carbon footprint with the help of the non-profit organization
Cool Effect.

In 2019, Biohabitats...
• created or restored 9,862 linear feet of
shoreline
• restored 85,179 linear feet of streams
• treated 420 acres of impervious surface
• planted 72,802 native shrubs, 14,537 native
trees, and 35,541 native herbaceous plants

Long Warf Flood Protection Strategies

• protected or restored 401 acres of critical
habitat

Ocean City, Maryland Dune Restoration

• removed or treated 35.5 acres of invasive
plant species

Brant Beach, Harvey Cedars, and Surf City
Coastal Dune Restoration
Coastal Delaware Dune Restoration

© Biohabitats | Restore the Earth & Inspire Ecological Stewardship

• restored 15 acres of wetlands
• restored 25 acres of forest
• restored 6.5 acres of meadow/grassland
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Biohabitats Select Awards
Galveston Island State Park Master Plan
2017 AWARD OF EXCELLENCE, ANALYSIS & PLANNING,
ASLA, American Society for Landscape Architects

North Carolina Source Water Collaborative for Battle
Grove Regenerative Stormwater Conveyance, UNC Campus
2018 SOURCE WATER PROTECTION AWARD, American
Society for Landscape Architects

Shield Ranch Master Plan
2018 Honor Award for Analysis and Planning, American
Society of Landscape Architects

Baton Rouge Lakes Master Plan
2016 PRESIDENT’S AWARD OF EXCELLENCE, Louisiana ASLA
for Louisiana State University
Alger Park Stream Restoration
2019 — BEST URBAN BMP IN THE BAY, Chesapeake
Stormwater Network
2019 — BEST STREAM RESTORATION IN THE BAY, Chesapeake
Stormwater Network

Georgia Tech Kendeda Center for Sustainability
2018 AIA COTE TOP TEN AWARD, American Institute of
Architects Committee on the Environment

North Delaware Riverfront Greenway–Lardner’s Point Park
2015 — GREEN PARK AWARD, Pennsylvania Department of
Conservation and Natural Resources

Stono River County Park Master Plan
2015 MERIT AWARD FOR ANALYSIS & PLANNING, South
Carolina ASLA

The College of Charleston,
Stono Environmental Learning Center
2014 EXCELLENCE IN PLANNING for a District or Campus
Component Honor Award, Society for College and University
Planning
8
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Success with Similar Projects
Living shorelines have been at the forefront of Biohabitats
work for over 30 years. From one of our first projects in 1984
to design and construct a living shoreline along the shores
of the Chesapeake Bay to our current work designing over 3
miles of living shoreline in Sandusky Bay, Biohabitats has the
expertise and practical experience needed to successfully
perform this project. Biohabitats was one of the early
adopters of living shorelines in the mid-Atlantic region.
Our work has consistently withstood the test of hurricanes,
Nor’easters and the daily grind of tidal cycles, boat wakes and

PROJECT

Cape St. Claire
Living Shoreline
Restoration

LOCATION

Chesapeake Bay, MD

Arundel on the Bay
Low Impact Design
South River, MD
and Living Shoreline

wind energy. Because we are also involved in the construction
of living shoreline, our knowledge of what makes a project
successful runs deep.
The table below provides a snapshot of some of the more
recent living shoreline projects we have been involved with.
Many of these projects are comparable or larger in-scale then
the living shoreline being proposed for this project. Following
the table are four project profiles that provide the information
requested in the RFP.

BIOHABITATS’
ROLE

ON
TIME/ON
BUDGET

SIZE

LIVING SHORELINE
COMPONENTS

1000 LF

Breakwater, Oyster Reef/
Castles, Sand Fill, Tidal
Marsh

Design, Permitting,
Construction,
Oversight, General
Contractor

Yes

750 LF

Sand Fill, Tidal Marsh

Design, Permitting,
Grant Procurement,
Construction
Oversight

Yes

Design, Permitting,
Bidding,
Construction
Oversight

Yes

Brewer Pond
Shoreline
Protection

Severn River, MD

450 LF

Sand Fill, Coir Fiber Logs,
Stone Sill, Tidal Marsh

Cannery Park
Design-Build
Stream Restoration

Choptank River, MD

500 LF

Subtidal Pools, Sand Fill,
Tidal Marsh

Design, Permitting,
General Contracting

Yes

Jamaica Bay Oyster
Restoration Pilot
Jamaica Bay, NY
Project

200 LF

Oyster Castles

Design, Permitting,
General Contracting,
Monitoring

Yes

Ft. Eustis AFCEC
Living Shoreline

James River, VA

150 LF

Sill, Tidal Marsh, Coir Fiber
Rolls

Design

Yes

Sandusky
Bay Strategic
Restoration Plan

Western Sandusky
Bay, OH

Breakwater, Sill, Stone Groin,
Sav Beds, Sand Fill, Marsh
~ 3.0 Miles
Grass, Invasive Species
Management

Design, Permitting

Yes

Ft. Earle Naval
Station Naturebased Community
Protection

Sandy Hook Bay, NJ

2,000 LF

Breakwater, Sill, Stone Groin,
Oyster Reef/Castles, Sand
Fill, Marsh Grass

Design, Permitting

Yes

Holts Landing State
Park Shoreline
Stabilization &
Crabbing Pier

Indian River Bay, DE

1,100 LF

Design, Permitting,
Segmented Breakwaters,
Beach & Dune Rebuild, Public Construction
Oversight
Fishing Pier

Yes

© Biohabitats | Restore the Earth & Inspire Ecological Stewardship
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MOFFATT & NICHOL
Moffatt & Nichol was founded in 1945 to provide design
engineering services to the U.S. Navy and the growing
commercial waterfront in southern California. Today, the
firm has grown to 44 offices around the world and more than
850 professionals specializing in planning and engineering
projects in the coastal environment. Moffatt & Nichol staff
includes the largest collection of coastal engineers of any
consulting firm in the United States—employing more than
90 coastal engineers who work hand-in-hand with 40 coastal
scientists to support creative and practical solutions for
clients. Their staff have completed planning, feasibility and
modeling studies, analysis and evaluation, preliminary and
final designs, opinions of probable costs, and/or construction
documents for more than 10,000 projects worldwide.

utilizing highly experienced personnel in key disciplines.
Client satisfaction is illustrated by the fact that more than 80
percent of their work is completed for repeat clients.

Select Awards & Accolades
Mississippi River Long Distance Sediment Pipeline, 2019
Best Restored Shore, American Shore & Beach Preservation
Association
Lightning Point Shoreline Restoration Project, Partners for
Environmental Progress (Alabama), 2021 Environmental
Stewardship Award

Shoreline protection is one of Moffatt & Nichol’s core
disciplines and includes planning, design, and construction
services, as well as environmental resource and functional
amenity enhancement. The firm also offers the most up-todate experience guiding clients through the uncertainties
surrounding sea level rise and the potential risk of
increased coastal storm activity. Moffatt & Nichol staff have
formulated industry standards to address complex design
issues. Clients can be confident that the design solutions
achieve their project goals. Moffatt & Nichol also brings their
extensive tidal flooding mitigation and resiliency experience
to the Town.
As an example of recent, relevant experience, Moffatt &
Nichol provided modeling, engineering, permitting support,
and design for a large-scale living shoreline, Lightning Point,
in Bayou La Batre, Alabama. This $11 million project included
1.5 miles of segmented overlapping breakwaters, 40 acres of
marsh and scrub-shrub habitat using 240,000 cubic yards of
beneficial use dredged material from a nearby borrow area,
and 10,000 linear feet of tidal creek habitat.
Moffatt & Nichol is very familiar with the Nags Head area, and
specifically with the Town’s goals. They are currently serving
the Town of Nags Head by providing coastal engineering/
environmental consulting services for beach nourishment and
related shoreline management efforts.
As industry trendsetters at the forefront of technical
innovations, efficiencies, and emerging trends, Moffatt
& Nichol’s professionals maintain the highest degree of
readiness and competency to meet the Town of Nags Head’s
present and future needs.
Their clients are provided with thoroughly integrated projects
completed under exacting quality control standards by

10
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Arundel-on-the-Bay

Arundel-on-the-Bay Low Impact Design and Living Shoreline
Annapolis, Maryland

Caption

A waterfront community
protects coastal ecology through
regenerative design that combines
stormwater management with a

I

n 2010, the community of Arundel-on-the-Bay partnered with the South
River Federation to assess drainage and flooding issues, with the goal of
implementing a variety of best management practices in the most critically needed
areas. A 40-acre area with a series of roadside drainage ditches was identified as a
top priority.

living shoreline installation.

To help the community address this top priority site, Biohabitats applied a
regenerative stormwater conveyance approach to design, permit, and supervise the
construction of two roadside swale retrofits to improve water conveyance, reduce
localized flooding, and enhance water quality.

SERVICES

In full collaboration with the community, Biohabitats crafted a design to convert
the ditches into relatively flat swales with a repeated series of riffle grade controls
and pools. A portion of road surface was removed to create a wider flow path.
The design also involved excavating the underlying soil and replacing it with
a bioretention mix to facilitate water quality improvements during frequently
occurring storms of low volume.

Inventory & Assessments
Design

CLIENT CONTACT
Jennifer Carr
Arundel Rivers Federation
jennifer@arundelrivers.org
410.224.3802

One of the swales was integrated into living shoreline that improved the biological
function of the Low Impact Development (LID) facility. The other swale was
integrated into an existing community park, taking advantage of the park property
during the infrequent large storm events for temporary floodwater storage.

© Biohabitats | Restore the Earth & Inspire Ecological Stewardship
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Lowcountry Council of Governments

Lowcountry Military Installation Resilience Review
Beaufort County, SC

An actionable plan promotes a
more environmentally, socially and
economically resilient future with
near-term actions that contribute
to long-term security.

SERVICES
Inventory & Assessments
Planning
Management

CLIENT CONTACT
Sherwood Design Engineers
Haythem Shata, Designer
hshata@sherwoodengineers.com
678.717.7275

B

eaufort County, South Carolina and the Beaufort and Parris Island
military installations are at risk from coastal and inland storm events that
are increasing in frequency and intensity. With sea levels rising, these coastal
installations are becoming more vulnerable to major flooding from severe storms
and disruptive tidal and localized flooding on a regular basis. Biohabitats joined
a team led by Sherwood Engineers to create a plan defining what is at risk and
recommending strategies for mitigating those risks.
Biohabitats began by defining the natural assets of the region such as riparian
buffer vegetation, marshes, and tidal flats and the benefits they confer in terms
of shoreline protection, water quality maintenance, and other ecosystem services.
Using primary literature on ecological thresholds, they then parametrized the
exposure, sensitivity, and adaptive capacity for each system under the risk
scenarios defined by the team. The analysis documents the potential loss of
services under future conditions.
In light of client guidance, public feedback, and collaboration from the entire
planning team, Biohabitats is now developing localized recommendations for
nature-based strategies to protect these assets and the services they deliver.
Strategies include thin-layer application of sediment, living shorelines, protection of
marsh migration pathways, and upland water management.

© Biohabitats | Restore the Earth & Inspire Ecological Stewardship

The Town of Sullivan’s Island

Sullivan’s Island Accreted Land Management Recommendations
Sullivan’s Island, South Carolina

The Town of Sullivan updated its
2010 Accreted Land Management
Plan to maintain and enhance
the benefits derived from the
accreted lands, including habitat,
stormwater management,
resilience, and community identity.

SERVICES
Engage
Assess
Engineer & Design

CLIENT CONTACT
Town of Sullivan’s Island
Andy Benke, Town Administrator
abenke@sullivansisland.sc.gov
843.883.5726

B

iohabitats—with Coastal Science & Engineering, Sabine & Waters, Permar,
and Design Works—was retained by the Town of Sullivan’s Island to prepare
general recommendations for updating its 2010 Accreted Land Management Plan.
Developing these recommendations involved reviewing previous work, touring
the accreted land, attending a Town Council meeting, soliciting on-line feedback,
talking to Town staff, and participating in a two-day design charrette. The outcome
provided a report summarizing recommendations for managing the accreted lands
for the enjoyment and benefit of the entire Sullivan’s Island community. Sullivan’s
Island has the advantage of an accreting beach, which is the process of coastal
sediment returning to the visible portion of a beach or foreshore after a submersion
event. Natural features such as vegetated dunes reduce coastal storm hazards by
lowering wave energy and storm surge and possibly stabilizing sediment.
The study recommends preparing a detailed Management Plan that refines
boundaries and management recommendations for each management zone,
including best practices for Maritime Forest Conservation, Backridge Dune Trail,
Managed Maritime Woodland, Maritime Dunes, Maritime Interdunal Wetlands and
Ponds, and Beach Access Paths. The goals is to achieve balance among ecological
values, aesthetic concerns, and recreational and quality of life factors to benefit all
Sullivan’s Island residents.

© Biohabitats | Restore the Earth & Inspire Ecological Stewardship
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City of Charleston

Johns Island Restoration Plan to Improve Flood Resilience

DoryIngram from SC Aquarium SeaRise

Johns Island, SC

Ditches and drainage on Johns Island

Restoraiton planning for a sea
island uses nature-based solutions
to protect critical infrastructure,
promote community resilience,
and enhance ecosystem services
and benefits.

SERVICES
Inventory & Assessments
Design

CLIENT CONTACT
WK Dickson
Michael Ellison
Project Manager
mellison@wkdickson.com
919.851.6364

O

n a dynamic sea island just south of Charleston, Biohabitats worked
with WK Dickson to provide master planning services for nature-based
solutions to chronic flooding. The island’s flood risk originates from a complex of
factors beginning hundreds of years ago with large-scale redirection of water for
phosphate mining and rice cultivation. Ditches and drainage projects to facilitate
agriculture and development have shifted watershed boudaries. Zoning and
stormwater management practices that exceed the constraints of topography, soil,
and sea level rise exacerbated water management issues. An ongoing construction
boom in response to Charleston’s housing demand has pushed water management
to the fore.
The planning team began by creating a menu of nature-based flood reduction
strategies, from coastal treatments to wetland restoration to ditch retrofits and
expansion. Biohabitats then led a spatial analysis to define suitable locations for
key water management solutions. With a prioritized map of undeveloped locations
suitable for each intervention, the team worked with a local Technical Advisory
Group to refine site selections and narrow options to a list of priority opportunities
that offer the greatest benefit for flood risk mitigation and ecosystem function. The
sites include easements, public land, and private property.
In parallel, the team conducted an evaluation of water-related sections of the
stormwater ordinances, the Charleston Comprehensive Plan (2020) Update, and
Zoning Ordinance to inform policy recommendations.

14
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Texas Parks and Wildlife Department

Galveston Island State Park Master Plan
Galveston County, Texas

50-year plan helps protect Gulf
Coast natural resources in the face
of climate change while providing
valued outdoor recreation.

SERVICES
Inventory & Assessments
Planning
Management

CLIENT CONTACT
Studio Outside
Michael Fraze
Founding Principal
mfraze@studiooutside.us
214.954.7160

H

urricanes often have dramatic effects on barrier islands, and the impact
of 2008’s Hurricane Ike on Galveston Island, Texas was no exception.
Yet the hurricane left in its wake a keen awareness of the need to address the
consequences of such storms and their dramatic effects on the island. It also
catalyzed a master planning effort to guide the redevelopment, management,
protection and restoration of Galveston Island State Park, a treasured natural and
recreational resource that is bordered by the Gulf of Mexico to the south and West
Bay of Galveston Bay to the north. Despite being surrounded by developed land,
this 2,300-acre park is home to a variety of natural habitats, including beach and
dunes, coastal strand prairie, tidal marsh and seagrass beds.
Biohabitats, as a key member of the planning team, produced a plan for Texas Parks
and Wildlife Department that looks out on a 50-year horizon. The plan addresses
not only immediate concerns of coastal storms, land use, and infrastructure
needs, but also projected sea level rise and morphology changes. After conducting
an inventory and assessment of the park’s natural resources, spatial modeling
informed the projected impacts of sea level rise on the landscape, and how habitats
might shift accordingly. Ultimately, this information was incorporated into a plan to
guide the restoration and management of park habitats.
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The Nature Conservancy

South Carolina Living Shoreline Suitability Application
Coastal South Carolina

A synthesis of coastal energy
sources provides a platform
offering homeowners guidance
for appropriate living shoreline
techniques

SERVICES
Engage
Assess
Engineer & Design

CLIENT CONTACT
The Nature Conservancy
Joy Brown
Marine Program Manager
joy_brown@tnc.org
843.937.8807

T

he publication of the South Carolina Department of Natural Resources’
Summary of Living Shoreline Research to Inform Regulatory Decision-Making
in South Carolina paralleled the SC Department of Health and Environmental
Control’s (DHEC) interest in clarifying their regulatory guidance and inspired
statewide interest in living shorelines. The Nature Conservancy, as leaders in
creating living shorelines in the state, contracted the Biohabitats team with
Geosciences and Water Environment Consultants to develop the approach and
underlying data layers for an app that allows coastal homeowners to easily access
preliminary guidance on suitability for living shorelines and other nature-based
solutions. The key data layers developed by the team were Wind Wave Energy, Boat
Wake Energy, Maximum Fetch, and Distribution of Natural Habitats.
The Biohabitats team developed an application of the U.S. Geological Survey fetch
and wave model to calculate the effective exposure and relative wave energy.
Boat wake energy was modeled on 1) the potential density of the wakes, 2) generic
operating conditions based on the width of the waterway, and 3) the distance the
average wake travels. Specific factors incorporated into the wake analysis included
channel locations, ship tracking (such as AIS software), boat launches, and private
and public marinas. Finally, sites were considered more suitable if they were located
near oyster beds, tidal mudflats, or existing salt marshes.
As SC DHEC progresses towards offering a clarified permitting pathway, this online
application will provide a first cut evaluation of living shoreline suitability.
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Town of Nags Head

Coastal Engineering and Design Services
Nags Head, North Carolina

A beach nourishment master plan
will position long-term needs for
storm protection and recreation
provided by beaches and dunes,
with economic strategies and
revenue allocations with the
available sand resources.
SERVICES
Beach monitoring and analysis
Master planning services
Coastal numerical modeling
Permitting
Hydrographic survey analysis
Geotechnical evaluation

CLIENT CONTACT
Town of Nags Head
David Ryan, PE
Town Engineer
david.ryan@nagsheadnc.gov
252.441.6221

M

offatt & Nichol is providing coastal engineering/environmental services
to the Town for beach nourishment and related oceanfront shoreline
management efforts. Moffatt & Nichol is helping to establish a master plan that
identifies the Town’s beach nourishment needs and available sand resources
over the next 50 years. The project will also pursue programmatic environmental
approvals to allow the Town to more efficiently carry out beach nourishment
projects. Moffatt & Nichol will also assist the Town with Federal Emergency
Management Agency (FEMA) coordination for post-hurricane beach restoration.
While preparing the master plan as a longer-term project, Moffatt & Nichol conducts
annual beach monitoring and analysis reports to determine condition of the
beaches, measure shoreline change and volumetric rates of erosion and accretion,
maintain eligibility for recognition by FEMA as an engineered beach, and estimate
when future maintenance activities may be warranted.
In addition, Moffatt & Nichol is providing engineering design, permitting
coordination, and bidding/construction documents for the federal- and statefunded restoration of the beaches in the wake of erosion from Hurricane Dorian.
Moffatt & Nichol is coordinating field investigations, including hydrographic and
geophysical surveys (vibracores, sub-bottom profiling, and magnetometer) of
the Town’s offshore sand borrow areas. Moffatt & Nichol is using the results of
those field investigations to develop the borrow area dredging plan and to support
permitting of the borrow area’s sand resources.
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The Nature Conservancy

Lightning Point Design and Long-Term Site Sustainability Plan
Bayou La Batre, Alabama

Moffatt & Nichol provided TNC with
a net ecosystem services benefit
calculation that was utilized, along
with their design, to successfully
secure $11 million in funding for
full construction.
SERVICES
Wave modeling
Living shoreline design
Permitting
Public outreach

CLIENT CONTACT
The Nature Conservancy
Mary Kate Brown
Coastal Projects Manager
mkbrown@tnc.org
251.433.1150
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M

offatt & Nichol developed a living shoreline approach to address critical
levels of storm-induced erosion at the ecologically important shoreline
in Bayou La Batre. A multifaceted and innovative living shoreline design was
developed, incorporating lessons learned into the design from past living shoreline
efforts in the region. Final design included 1.5 miles of segmented containment
(51,000 tons of rock), 40 acres of marsh and scrub-shrub habitat (240,000 CY of
beneficial use dredged material), and 10,000 LF of tidal creek.
Advanced spectral and Boussinesq wave modeling was used to determine design
criteria and configure the breakwaters’ geometry. A state-of-the-art hydrodynamic
modeling approach was used to configure the tidal creeks so they would provide
the required flushing times to promote ecological benefits. Using ecological guiding
principles of order, the tidal creeks were designed to mimic natural tidal creek systems.
Moffatt & Nichol secured all federal and state permits, successfully responded to
multiple stakeholder inquiries and provided follow-up support for stakeholder and
public outreach. Full construction plans and specifications, bid support, contractor
interviews, construction administration, supervision, and inspection were provided
for the $11 million construction contract completed in August 2020.
Moffatt & Nichol developed the Long-Term Site Sustainability Plan to make the site
resilient to storms and accelerated sea level rise. It includes the inventory of federally
sponsored maintenance dredging availability and sequencing in the region to promote
beneficial use of routine maintenance dredged material for wetland restoration.
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Battleship NORTH CAROLINA

“Living with Water” Master Plan
Wilmington, North Carolina

“Living
with Water”
master plan
concept

To sustain visitor access to a World
War II memorial and National
Historic Landmark, Moffatt &
Nichol secured $2.3 million to
restore a natural landscape and
reduce flood impacts through
nature-based solutions.
SERVICES
Conceptual design
Master planning
Grant support
Permitting
Construction support
Post-construction monitoring

CLIENT CONTACT
Battleship NORTH CAROLINA
Captain Terry Bragg
Executive Director
terry.bragg@ncdcr.gov
910.399.9102

T

he Battleship Memorial is located on the west bank of the Cape Fear River
across from the Wilmington waterfront. The ship is surrounded on three
sides by 65 acres of state-owned wetlands, marshes, and forest; parkland; and
operational facilities. Contiguous to more than 2,000 acres of tidal wetlands
and intertidal shoreline on Eagles Island, there has been a history of flooding on
property servicing the memorial over the past 5 years. The frequency and severity
of flooding events have dramatically increased—causing safety concerns, economic
losses, and unpredictable conditions on and around the Battleship property.
Moffatt & Nichol is working in partnership with the Battleship NORTH CAROLINA,
a state entity, to develop a conceptual design for implementing the “Living with
Water” master plan. The master plan includes restoring 800 LF of estuarine intertidal
shoreline and creating approximately 2 acres of intertidal and subtidal estuarine salt
marsh habitat within a North Carolina Significant Natural Heritage Area.
Moffatt & Nichol is addressing nuisance flooding, improving stormwater retention,
and restoring primary nursery foraging habitat for endangered sturgeon. The living
shoreline and tidal wetland creation will improve resiliency against future storms
while serving as an “outdoor classroom” to educate 300,000 Battleship Memorial
visitors about the benefits of natural approaches to climate change adaptation.
Moffatt & Nichol also supported the award of $2.3 million in grant funds for the
project from the Clean Water Management Trust Fund, National Fish and Wildlife
Foundation’s Emergency Coastal Resilience Fund, and Kerr McGee Settlement.
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Carteret County

Atlantic Harbor Improvement Project
Carteret County, North Carolina

Protecting a harbor of refuge
through partnerships, naturebased solutions, and ensuring all
stakeholders’ needs were met.

SERVICES
Coastal engineering
Environmental planning
Permitting
Public outreach
Living shoreline design

CLIENT CONTACT
Carteret County
Tommy Burns
Carteret County Manager
tommy.burns@carteretcountync.gov
252.728.8450

M

offatt & Nichol performed coastal engineering, environmental planning,
and permitting services for shallow draft waterway improvements and
maintenance within Carteret County’s geographic footprint, to include Atlantic
Harbor, Old Ferry Channel, Deer Creek, East Taylor’s Creek, Wainwright Slough,
Morgan Creek, Bulkhead Channel, and Bogue Inlet in Carteret County.
The project is located in Atlantic, NC, where material was dredged out of the Atlantic
Harbor channel and placed on neighboring White Point. White Point was surrounded
by sandbags, which were removed once dredging was complete and replaced by a
living shoreline. The shoreline is made of approximately 9,500 tons of granite rock
and contains breaks that allow for fish passage and tidal flushing. Engineered wave
attenuators—square concrete slabs integrated with recycled oyster shell and stones
stacked on vertical piles—were installed at these breaks. Native vegetation was installed
along the disturbed areas for shoreline stabilization and marsh habitat restoration.
The project was partially funded by the North Carolina Coastal Federation through
a National Fish and Wildlife Foundation grant in support of nature-based design
that provides habitat for many marine species. The Federation was particularly
interested in oyster habitat since shellfish clean water of pollution as they feed and
once provided many jobs for state watermen.
Moffatt & Nichol coordinated the relevant efforts of the County, permitting
agencies, local stakeholders, and potential contractors and attended public
meetings and information sessions.
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Organization Chart

TOWN OF NAGS HEAD, NORTH CAROLINA
DEPARTMENT OF PLANNING &
DEVELOPMENT
STAKEHOLDERS
& PUBLIC
BIOHABITATS LEADERSHIP
Jessica Norris Hardesty, PhD (BIO)
Conservation Biologist
Project Manager

BIO
MN

Biohabitats
Moffatt & Nichol

Keith Bowers, FASLA, PLA, PWS (BIO)
Landscape Architect / Restoration Ecologist /
President and Founder
Principal in Charge

SCIENCE

ENGAGEMENT

PLANNING

INFORMATION & RESEARCH
SYNTHESIS

STAKEHOLDER & COMMUNITY
ENGAGEMENT

STRATEGIC PLAN DEVELOPMENT

Kevin Nunnery, PhD, LSS (BIO)

Jessica Hardesty Norris, PhD (BIO)
Community Engagement

Senior Ecologist, Task Lead

Aiman Duckworth, PLA, LEED AP (BIO)
Spatial Ecologist

Amanda Zullo (MN)
Community Engagement

Kevin Hanegan PhD, PE (MN)
Coastal Engineer
Hydraulic Modeling

Brian Arvai, PE (BIO)
Senior Engineer
Living Shoreline Assessment
Meg Goecker (MN)
Senior Coastal Scientist
Nature-Based Restoration
Kevin Dahms (BIO)
Arborist & Environmental Scientist

Nick Cox, PE (MN)

Dawn York (MN)

Coastal Engineer

Senior Coastal Scientist
Agency Coordination/Permit Lead

Erosion rate and Hydraulic Modeling
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Principal in Charge / QA/QC

J. Keith Bowers, pla, fasla, pws
Landscape Architect / Restoration Ecologist / President and Founder

EDUCATION
B.S., Landscape Architecture, West
Virginia University
Honorary Degree Landscape Design,
Conway School of Landscape Design

REGISTRATION
Registered Landscape Architect: North
Carolina (License Number 1172, 2001), CT,
DE, KY, MD, NY, PA, SC, TE, TX
Professional Wetland Scientist

CERTIFICATION AND TRAINING
Rosgen Levels I-IV, Wildland Hydrology

ASSOCIATIONS
Fellow of the American Society of
Landscape Architects
Association of State Wetland Managers
International Union for the Conservation
of Nature

For over 35 years Mr. Bowers has been at the forefront of ecological restoration
design, construction and management. Since having founded Biohabitats in 1982,
Mr. Bowers has participated in hundreds of projects involving the restoration of
degraded landscapes. Trained as a landscape architect and restoration ecologist, Mr.
Bowers’ experience includes the application of ecological principles and landscape
design practices to restore tidal shorelines and impaired habitat. His skills include
developing restoration strategies for stabilizing degraded landscapes, restoring soil
health, establishing native vegetation communities, protecting critical habitat, and
ensuring the long-term success through monitoring and management planning.
A skilled communicator, Keith frequently delivers presentations to stakeholder
groups and conducts workshops and presentations on ecological restoration
throughout the world. He has considerable experience in project administration,
project management, and quality assurance. He is also the president and founder
of Ecological Restoration and Management, Inc., a restoration construction and
land management firm that complements the talents of Biohabitats by providing
professional installation and management services for conservation and ecological
restoration projects. As Principal-in-Charge for this project, Mr. Bowers will provide
technical guidance, ensuring that project goals are met and project expectations
are exceeded.

Maryland Native Plant Society

RELEVANT EXPERIENCE
Sullivan’s Island Accreted Land Management Plan, Sullivan’s Island, SC.

Natural Areas Association

Johns Island Restoration Plan to Improve Flood Resiliency, Charleston, SC.

Society of Conservation Biology

Church Creek Drainage Basin Flood Reduction & Habitat Restoration, Charleston, SC.

Society for Ecological Restoration
International, Practitioner Certification
and Science & Policy Working Groups,
1999 - Present
Society for Ecological Restoration
International, 2009 John Rieger Award
Recipient
Society for Ecological Restoration
International, Mid-Atlantic Chapter

Chattahoochee River Greenway Study, Greater Atlanta Region, GA.
Stono River County Park Master Plan, Charleston, SC.
Old Town Creek County Park Master Plan, Charleston, SC.
City of Atlanta Urban Ecology Framework, Atlanta, GA.
Charleston Medical District Concept Design, Charleston, SC.
City of Aiken Environmental Inventory, Aiken, SC.

Society of Wetland Scientists

Stono Preserve Environmental Learning Center, Charleston, SC.

Wildlands Network, President Board of
Directors, 2008 – Present

RiverBend Commerce Park Site Development Plan, Buffalo, NY.
Allegheny Riverfront Green Boulevard Study, Pittsburgh, PA.

AVAILABILITY
5%

Baltimore Waterfront Partnership, Baltimore, MD.
Jean Lafitte National Historic Park & Preserve, Louisiana.
Galveston Island State Park Master Plan, Galveston County, TX.
Fernhill Wetlands, Forest Grove, OR.
Washington Avenue Green Design-Build, Philadelphia, PA
North Delaware Riverfront Greenway-Lardner’s Point Park, Philadelphia, PA.
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Project Manager

Jessica Hardesty Norris, phd
Conservation Biologist

EDUCATION
Ph.D., Ecology, Duke University
B.S., Wildlife and Fisheries Management,
Humboldt State University

PROFESSIONAL ASSOCIATIONS
Audubon South Carolina
College of Charleston’s Sustainability
Institute
Charleston League of Women Voters

ADDITIONAL EXPERIENCE
» Municipal Separate Storm Sewer
System Implementation Consultant,
Montgomery County, MD
» Countywide Coordinated
Watershed Implementation
Strategy and Assessment for ESD/
LID Implementation, Montgomery
County, MD
» Old Town Creek County Park Master
Plan, Charleston, SC

AVAILABILITY
25%

Jessica has 20 years of experience in ecological planning and research, program
development, strategic planning and community outreach for natural resource
conservation. She has demonstrated success in proposal writing, partnership
building, and project management. Because of her science training, as a writer she
has the ability to liaise with technical and scientific staff and translate technical
jargon for general audiences. Her areas of technical expertise include urban
ecology, nutrient cycling, sustainable fisheries, avian biology, and community
outreach and engagement. She has presented and published papers on topics
related to conservation biology, tropical ecology, and ornithology.
RELEVANT EXPERIENCE
Johns Island Restoration Plan to Improve Flood Resiliency, Charleston, SC.
To improve proactive flood and surge mitigation on Johns Island, the City of
Charleston hired a team led by WK Dickson to identifies both site-specific and
regulatory solutions to persistent flooding. Biohabitats led the spatial analysis for
the plan. The regulatory approach relies on elevational zones to guide water smart
development. The site-based approach identifies tracts of undeveloped land where
restoration, purchase, or easements could reduce flooding on this low-lying sea
island. Jessica served as Biohabitats’ Project Manager, coordinating timely work on
all deliverables.
Church Creek Drainage Basin Flood Reduction and Habitat Restoration,
Charleston, SC. In a highly developed and altered drainage basin that was once
low-lying swamp habitat, Biohabitats is leading an action planning effort to select
strategies and locations at a basin-wide scale to reduce flood risk. Jessica is
responsible for project outreach and engagement.
Sullivan’s Island Accreted Land Management Plan, Sullivan’s Island, SC. In
2019, Biohabitats was hired to help address the management of rapidly accreting
land on this barrier island’s historic beach. Jessica served as project manager and
worked with local officials and a technical team to help draft a plan that included
management and ecological restoration.
Charleston Medical District Concept Design, Charleston, SC. Biohabitats served
as the design team consultant for project sustainability in terms of sea level rise
and resilience planning. Dr. Norris supported the design team’s understanding of
sea level rise scenarios. She led the modeling effects of elevating the intersection
of Courtney and Doughty Streets in terms of redirected storm flows.
Chattahoochee River Greenway Study, Greater Atlanta Region, GA. Biohabitats
supported the planning effort as the ecological consultant, responsible for how the
ecological connectivity, integrity, and functions of the Chattahoochee Riverlands
are integrated into the planning and design of the 100-mile project area. As project
manager, Jessica is responsible for staff coordination and the timely completion
of project deliverables. On the technical side, she was the lead writer for the
ecological team and has assessed the flora and fauna of the corridor and prioritized
the ecological factors that support or impair their populations, such as habitat
fragmentation, competition with invasive species, water flow, and water quality.
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Task Lead

Kevin Nunnery, phd, lss, leed ap
Senior Ecologist

EDUCATION
Ph.D., Wetland/Restoration Ecology,
Duke University
M.S., Restoration Ecology,
North Carolina State University
B.S., Forestry, North Carolina State
University, Magna Cum Laude

PROFESSIONAL REGISTRATION
Certified in Intermittent and Perennial
Stream Identification for Regulatory
Applications by the North Carolina
Division of Water Quality, 2011
North Carolina Licensed Soil Scientist,
License Number 1235, 2001
Certified Aquatic Insect Collector, State
of North Carolina, 2001
LEED Accredited Professional for New
Construction (USGBC)

TECHNICAL TRAINING
Rosgen Levels I-IV,
Wildland Hydrology, Inc.
Wetland Delineation,
Wetland Training Institute
North Carolina Stream Institute Stream
Restoration Courses

PROFESSIONAL ASSOCIATIONS
Society of Wetland Scientists

ADDITIONAL EXPERIENCE
» Barberry Woods Coastal Drainage
Project, Charleston, SC
» Church Creek Flood and Resilience
Project, Charleston, SC
» Jeffreys Warehouse Wetland and
Stream Mitigation, Wayne Co., NC
» Galveston Island State Park Master
Plan, Galveston, TX

AVAILABILITY
25%
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Dr. Nunnery has over 20 years of experience in both research and applied ecology.
His expertise includes the characterization, assessment, restoration and monitoring
of development-impacted watersheds. He performs ecological assessments of
green infrastructure for master planning and develops specialized techniques for
these evaluations. His expertise has improved botanical garden and park ecological
assessments; stream and wetland restoration design, permitting, construction
oversight; habitat assessment; and watershed improvement recommendations. Dr.
Nunnery has obtained local, state and federal permits, and contributed to stream
restoration design for North Carolina Department of Transportation, Department
of Defense projects, and other clients in the Carolinas whose projects have been
improved by Dr. Nunnery’s attention to resiliency and stacked benefits.
RELEVANT EXPERIENCE
Beech Bluffs Park, Wake County, NC. Biohabitats performed ecological services
associated with the master planning effort for the Beech Bluffs Park. Dr. Nunnery
was the project manager and performed the field work that included site
assessment and mapping of potential jurisdictional features such as wetlands and
streams. The other major component of the work was a landscape ecology study
of the site and the surrounding area, to better understand the regional layout of
habitat patches and corridors, and the site’s contribution to them.
Gulf State Park Master Plan, Gulf Shores, AL. The project created a national
model for natural resource restoration and economic revitalization. The Park sits
at the nexus of some of the most unique and sensitive natural resources within
Alabama. The ravaging effects of hurricanes have devastated the park’s woodlands,
destroyed the dunes, and inundated lowland areas with saltwater. Biohabitats
provided an ecological assessment of the beach/dune portion of the park focusing
on ecological health, dune function, sensitive wildlife habitats, and integrated green
infrastructure and restoration opportunities for holistic integration in the Park
master plan. Biohabitats evaluated sea level rise, as well as dune movement over
time and how that can inform future development. Dr. Nunnery provided ecological
expertise in examining existing conditions, review of past studies and plans, and
master plan concepts that accommodate the sensitivity of this unique ecosystem.
Chattahoochee RiverLands Greenway Study, Greater Atlanta Region, GA. As
Technical Lead, Dr. Nunnery overseeing ecological characterization, analysis and
design. Work included review and analysis of scientific literature pertaining to
hydrology, ecology and geology, and GIS analyses of information pertaining to the
corridor. He has extensive experience working in the Georgia Piedmont and Coastal
Plain physiographic provinces.
Captain’s Island Stormwater and Wetland Enhancement, Daniel Island, SC. Dr.
Nunnery was the technical lead for Biohabitats in preparing grading and planting
plans for three recent stormwater management basins; and prepared a planting
plan and invasive species management (ISM) plan to enhance adjacent wetlands.
Biohabitats prepared cost estimates for the planting and ISM; assisted in selecting a
landscape contractor and oversaw the grading, planting and ISM work.
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Living Shoreline Assessment

Bryan Arvai, PE, LEED AP
Senior Water Resources Engineer

EDUCATION
M. Eng., Environmental Engineering
Sciences, University of Florida
B.A., Civil Engineering, The Ohio
State University

PROFESSIONAL REGISTRATION
Professional Engineer: MD, DC, CA, MA

PROFESSIONAL ASSOCIATIONS
American Society of Civil Engineers
Environmental and Water Resources
Institute
Maryland Stream Restoration
Association Member

ADDITIONAL EXPERIENCE
» Port Covington Master Plan,
Baltimore, MD
» Montgomery County Department of
Environmental Protection (MCDEP)
MS4 Program Management,
Montgomery County, MD.
» Howard County Stormwater and
Watershed Management Evaluation
Design-Build, Howard County, MD
» Montgomery County Department
of Environmental Protection, Water
Resource Engineering On-Call,
Montgomery County, MD.

AVAILABILITY
25%

Mr. Arvai believes that good engineering does not inherently ignore ecological
systems. With 14 years of experience in engineering and sustainable design and a
background in ecological engineering, he is responsible for hydrologic and hydraulic
modeling; green infrastructure and Low Impact Development (LID) design and
construction oversight; and the preparation of federal, state, and local permitting
documents. Mr. Arvai has performed advanced hydraulic analyses on a range of
projects that include stormwater management, rivers, tidal estuaries, and coastal
systems. Throughout his career, he has become proficient in the use of numerous
engineering and modeling software, including AutoCAD Civil 3D, ArcGIS, HEC-RAS,
SWMM, HydroCAD, SMS, RMA2, RMA4, StormCAD, CHAMP, SLOSH, ArcHydro, AES
(HydroWIN), ICPR, WSPG (Water Surface Pressure Gradient Program), VB.NET, VBA,
and Python. Mr. Arvai has developed innovative automation tools that integrate and
improve on the software programs, allowing greater flexibility in the design process.
RELEVANT EXPERIENCE
Ft. Eustis AFCEC Living Shoreline, Newport News, VA. Mr. Arvai provided
coastal engineering support for the design of a living shoreline to protect an
archaeological site against erosion from wind driven waves and future sea level rise.
Rather than design a hardened rock revetment, the hybrid living shoreline design
includes a stone sill, sand fill, and reestablishment of tidal marsh. This more natural
method for protection can adapt to sea level rise in the future and reduce the
maintenance burden at a site that is only accessible by boat. Mr. Arvai provided an
on-site field assessment of the existing conditions and coastal processes, QA/QC of
the wind driven waves analysis and engineered coastal structures, and development
of the technical memorandum.
Cape St. Claire Living Shoreline Restoration, Anne Arundel County, MD.
Mr. Arvai provided coastal engineering support for the design of two hybrid
living shoreline sites to protect and restore the natural sand beaches, salt marsh,
tidally influenced lake, riparian buffers, and marina. The designs include headland
breakwaters, a cobble bar, artificial reef structures, shoreline driven root wads,
and groins to naturally stabilize the existing sandy beaches and enhance coastal
habitat. Mr. Arvai provided on-site field assessment of the existing conditions and
coastal processes, QA/QC of the wind driven waves analysis and engineered coastal
structures, and development of the technical memorandum.
Lardner’s Point Park North End Living Shoreline, Philadelphia, PA. Mr. Arvai
provided oversight and QA/QC review of the hydrodynamic analysis for a living
shoreline within a tidally influenced area of the Delaware River. The project stabilized
the failing shoreline with large woody debris, root wads, live staking and live branch
layering, and boulder toe protection. The analysis included development of separate
unsteady state 2D and 1D hydrodynamic models within the USACE’s Hydrologic
Engineering Center’s River Analysis System (HEC-RAS). The models helped determine
the potential erosive forces on the living shoreline features and influenced the design
of the stabilization measures. Since completion, the shoreline has experienced several
nor’easters, with no changes aside from recruiting additional woody debris.
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Kevin Dahms, pe
Water Resources Engineer

EDUCATION
M.ESc., School of Forestry and
Environmental Studies, Yale University
B.E., Environmental Engineering, Thayer
School of Engineering, Dartmouth College
B.A., Environmental Studies,
Dartmouth College

PROFESSIONAL REGISTRATION
Connecticut Professional Engineer,
License Number 0033592, 2019

ADDITIONAL EXPERIENCE
» Fort Hill Brook Riparian Buffer
Restoration, Groton, CT
» Tree Inventory & Assessment Church Square Park and Elysian
Park, Hoboken, NY
» Sunken Meadow State Park
Parking Field II Green Stormwater
Infrastructure Retrofit Construction
Oversight, Smithtown, NY
» Jones Beach Nature Center, Jones
Beach Island, NY

AVAILABILITY
25%

Mr. Dahms is a water resources engineer whose interdisciplinary background in
engineering and environmental science led to a passion for incorporating ecological
functionality into coastal resilience initiatives, stormwater management, and urban
planning. Over his eight years of experience, Mr. Dahms has applied this approach
to green infrastructure, coastal resilience, and habitat restoration planning and
design projects. He has led site assessments of hydrologic and sediment dynamics
in estuarine and tidal marsh systems, including work in Long Island Sound and the
greater New York Harbor. His experience with coastal modeling includes utilizing
Delft3D to analyze tide, current, wave, and sediment dynamics to develop living
shoreline and marsh restoration designs. Mr. Dahms has led teams in tidal marsh
restoration design, living shoreline assessment and design, and nature-based
coastal resilience planning and design. While working at Save the Sound, Mr. Dahms
oversaw construction of one of the first phases of marsh restoration at Sunken
Meadow and conducted tidal monitoring to evaluate inundation frequencies and
durations. Subsequently while working at Biohabitats, he conducted peer design
review and construction oversight for the green infrastructure retrofit at the site.
RELEVANT EXPERIENCE
Teaneck Creek Park Habitat Restoration, Teaneck, NJ. Biohabitats designed the
habitat restoration and park enhancements as part of a contract with Bergen County
Parks Department. The project incorporates regenerative stormwater conveyance,
wetland restoration, invasive species removal, trail improvement, and contaminated
site remediation to enhance over 40 acres of parkland. Mr. Dahms is managing
construction oversight for the stormwater management and habitat restoration.
Mariners Marsh Park and Arlington Marsh, New York, NY. As part of an
interdisciplinary team led by SWA/Balsey, Biohabitats led the ecological
assessment, planning, and restoration components for the former brownfield sites
along the North Shore of Staten Island. Kevin provided QA/QC services related
to Biohabitats’ site analysis and associated recommendations for ecological
conservation and restoration at the site.
Earle Naval Station Nature-based Community Protection, Leonardo, NJ.
Biohabitats completed a coastal engineering study to develop preliminary designs
for a nature-based coastal resilience strategy along 3,200 LF of shoreline and
throughout a 50-acre marsh complex. As Project Manager, Mr. Dahms is leading site
assessment and monitoring initiatives related to coastal erosion, which will inform
modeling of the coastal dynamics and ultimately contribute to the selection of a
nature-based shoreline protection approach.
Pier 26 Hudson River Park, New York, NY. As a subconsultant to OLIN,
Biohabitats designed the ecological tide deck of this high-profile public site. The tide
deck was designed to represent the dynamic gradient of estuarine habitats from
rocky intertidal to marsh and coastal forest. Mr. Dahms conducted construction
oversight inspections and post construction inspections of the ecological tide deck,
while also providing review of submittals related to plant material and soil.
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Justin Park, PLA
Landscape Architect

EDUCATION
M.L.A., College of Architecture and Urban
Studies, Virginia Tech
B.S., Environmental Science, University of
Mary Washington
Environmental Science Research
Assistant, University of Mary Washington

PROFESSIONAL REGISTRATION
Registered Landscape Architect: MD, VA

ADDITIONAL EXPERIENCE
» Teaneck Creek Park Habitat
Restoration, Teaneck, NJ
» Cox Point Park, Baltimore, MD.(with
Moffatt & Nichol)
» Community Ecological Institute
Ecological Master Plan, Howard
County, MD
» East Waterfront Park at Port
Covington, Baltimore, MD
» National Aquarium Master Plan,
Baltimore, MD
» Georgia Tech EcoCommons Living
Building, Atlanta GA
» Cuyahoga River Green Bulkheads,
Cleveland, OH

AVAILABILITY
25%

Mr. Park’s early passion for environmental restoration and design led him to pursue
a career that combines the environmental sciences and landscape architecture.
Having grown up on the coast of Virginia, he was instilled with a kinship and love
of the shore and coastal marshlands. He completed his thesis on the role of the
eastern oyster in the Chesapeake Bay landscape, recognizing the interconnectivity
of systems and communities within watershed boundaries. His professional
experience in the Mid-Atlantic region includes work on projects spanning type and
scale, including residential, mixed-use, campus, civic, and urban space planning.
Previously, he worked as an environmental health professional in Virginia, primarily
permitting well and septic systems throughout Albemarle County, VA. He is
fluent in several drafting and graphic design programs, including AutoCad, Adobe
Creative Suite and Powerpoint, as well as GIS and 3D modeling, utilizing Sketch-up,
Rhino and Grasshopper.
RELEVANT EXPERIENCE
Watersedge Park Living Shoreline, Baltimore, MD. Biohabitats, as a
subcontractor to Moffatt & Nichol, provided planning, design, and construction
support to develop and implement shoreline erosion protection and enhancement
improvements at Watersedge Park in Dundalk. Justin supported the project by
taking cross sections, developing graphics, and supporting design efforts.
Sandusky Bay Strategic Restoration Plan, City of Sandusky, OH. Biohabitats
is working with a broad range of partners to evaluate how wetland systems can
be restored in Sandusky Bay to improve assimilation of nutrient loads while also
providing fish and wildlife habitat benefits. The Biohabitats team identified wetland
restoration opportunities and priorities and developed concept plans for the
highest ranked projects to secure funding for design and construction. With living
shoreline experience, Mr. Park developed concepts for the Strategic Plan Tier 1 sites
(four sites in all), providing both an active and passive design approach. In 2020,
Biohabitats further developed the concepts as a sub to W.F. Baird & Associates.
Mr. Park advanced the project concepts, including nature-based shorelines, living
barrier islands, headland breakwaters, and woody mattress islands for seven sites.
Lardner’s Point Park Living Shoreline, Philadelphia, PA. Lardner’s Point
Park is a public park along the Delaware River and contains several amenities,
including: pedestrian walking trails, meadow gardens, a fishing pier and public
shoreline access. A portion of the shoreline was experiencing severe erosion and
Biohabitats was contracted to provide design services to alleviate the concerns.
Mr. Park provided landscape architectural drawing/design/detail support on a
living shoreline project that stabilized the erosion, reduced the shoreline slope
and provided a native planting palette that would anchor the banks against future
erosional forces. Justin also provided planting installation oversight and assisted
contractors in implementing planting details.
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Agency Coordination/Permit Lead

Dawn York
Senior Coastal Scientist

EDUCATION
M.S., Marine Science, University of North
Carolina at Wilmington
BSc, Biology and Environmental Studies,
Minor in Chemistry, University of North
Carolina at Wilmington
Visiting Scholar, Duke University
Department of Biology, 2001

CERTIFICATIONS AND TRAINING
TogetherGreen, Conservation Fellow,
National Audubon Society, 2008
Intermittent and Perennial Stream
Identification for Riparian Buffer
Rules, Department of Forestry and
Environmental Resources, North Carolina
State University, 2006
Wetland Determination and Delineation,
Department of Forestry, North Carolina
State University, 2004
Rare Plant Identifications, USFWS and
NCNHP, 2003
Wetlands Rapid Assessment Procedure
Shorebird Surveys and Wetland
Delineations

PROFESSIONAL ASSOCIATIONS
National Association of Environmental
Professionals, #11460
North Carolina Association of
Environmental Professionals
North Carolina Beach, Inlet and Waterway
Association, Board of Directors,
2016–present
American Shore and Beach Preservation
Association, Board of Directors,
2013–2019
Cape Fear River Partnership Coordinator,
2014–Present
Cape Fear River Watch, Board of
Directors – 2007–2016; Board President,
2014–2016
Cape Fear River Assembly, Board of
Directors, 2014–present

AVAILABILITY

Dawn York, a senior coastal scientist and project manager for Moffatt & Nichol, has
been involved in the design, preparation, coordination, and adaptive management
of large-scale, multidisciplinary coastal monitoring, environmental assessment,
and comprehensive natural resource management programs for 17 years. Her
experience is associated with funding, coordination, and environmental permitting
of habitat restoration projects within southeast North Carolina, including
the management and direction of environmental documentation and permit
authorizations in accordance with the National Environmental Policy Act. Dawn
received her degrees from the University of North Carolina at Wilmington where
she conducted 3 years of extensive sea level rise research on the Cape Fear and
Northeast Cape Fear Rivers under the direction of Dr. Courtney Hackney for the
U.S. Army Corps of Engineers’ (USACE) Wilmington Harbor Deepening project.
RELEVANT EXPERIENCE
Pamlico Sound Oyster Reef Mitigation Project, NC. Provides technical review of
federal documentation and agency coordination for the development of an artificial
oyster reef (oyster sanctuary) in the Pamlico Sound.
Living with Water Master Plan: Shoreline Restoration and Tidal Marsh Creation
on a National Historic Landmark: Battleship NORTH CAROLINA, Wilmington,
NC. Project manager and environmental technical lead for funding, engineering,
design, and implementation of a flood mitigation and resiliency plan. Directly
coordinates a public/private/federal partnership, as well as facilitates with climate
adaptation practitioners and media outlets.
City of New Bern Resiliency and Hazard Mitigation Plan, New Bern, NC.
Lead for developing natural and nature-based infrastructure solutions within
City boundaries to include options for living shorelines, stream restoration,
and community connectivity spaces. Developed successful grants to facilitate
identification and design of nature-based solutions.
Carrot Island Living Shoreline. Lead for grant development and award of funds to
design, engineer, and construct a 1,900 linear foot (lf) living shoreline at the east
end of Carrot Island/Rachel Carson Estuarine Research Reserve.
Radio Island Estuarine Shoreline Restoration and Infrastructure Protection
Project. Lead for grant development and award of funds to design, engineer and
construct a 2,000 lf estuarine beach along Radio Island to support a community
asset and protect a Department of Navy critical transportation corridor.
Environmental Impact Statement (EIS) for the North Topsail Beach Shoreline
Protection Project, North Topsail Beach, NC. Environmental project manager
and environmental technical lead for preparing an EIS for construction of a fivephased beach nourishment and inlet realignment project. Conducted biological
assessments of coastal shorebird and colonial water bird as baseline analysis for
permit compliance.

25%
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Public Outreach

Amanda Zullo
Designer

EDUCATION
Master of Urban Design (First in Class
Honors), University of North Carolina
Bachelor of Architecture (Cum Laude
Honors), University of North Carolina
Bachelor of Arts, Architecture (Cum
Laude Honors) (Geography), University of
North Carolina

CERTIFICATIONS AND TRAINING
Post Masters Certificate in Real Estate
Development, University of North
Carolina

PROFESSIONAL ASSOCIATIONS
American Planning Association
Founder and Executive Director – Pop Up
Produce
Board Member – Pop Up Produce
ACE Mentor Program of America

ADDITIONAL EXPERIENCE
» Philpott Lake Master Plan Update,
Philpott Lake, VA
» Port of Fort Pierce Master Plan, Fort
Pierce, FL
» Bucktown Harbor Program
Management, Jefferson Parish, LA
» Crown Bay and the Sub Base District
Vision Plan, U.S. Virgin Islands
» City of Avalon Transportation
Adaptation Plan, Avalon, CA
» Redevelopment of Bayou La Batre
City Docks, Bayou La Batre, AL
» Port of Pensacola Vision Plan and
Reinvestment Strategy, Pensacola, FL
» City of Elizabeth City Waterfront
Master Plan and Charles Creek Flood
Mitigation Plan, Elizabeth City, NC
» Upper Mobile Bay Wetland Creation,
Mobile Bay, AL

AVAILABILITY
25%

Amanda Zullo’s public outreach and design experience culminates at the
intersection of architecture, planning, urban design, and real estate development.
Ms. Zullo crafts and implements outreach strategies for projects focused on
resiliency, hazard mitigation, economic development, and urban revitalization,
using both virtual (including Americans with Disabilities compliance) and in-person
approaches to ensure social and equitable inclusion of the respected community.
Additionally, her breadth of work incorporates the facilitation of community
engagement in the strategic planning and visioning of public and private urban
waterfronts, tourism destinations, mixed-use developments, streetscape
revitalization, recreation and greenway facilities, and public open space projects.
RELEVANT EXPERIENCE
City of New Bern Resiliency and Hazard Mitigation, New Bern, NC. Designer
and community outreach lead for the City’s flood mitigation, resiliency, and hazard
mitigation plan. The project is a multiphase, long-term plan for which the approach
and methodology will become a model for other coastal communities addressing
similar issues. Responsibilities include authorship of the engagement strategy and
implementation, facilitation and coordination of virtual public and stakeholder
meetings, creation of a project webpage and all branded/educational material,
outbound communication and deliverables, and author/editor to the final plan.
North Carolina Resilient Coastal Communities Program, Leland, Sunset Beach,
and Navassa, NC. Designer and community outreach lead for three towns in
need of a risk and vulnerability assessment. Responsibilities include authorship
of the engagement strategy and implementation, facilitation and coordination
of community action teams, creation of the project webpage and all branded/
educational material, and lead coordinator and facilitator for virtual public meetings
and all outbound communication and deliverables.
ESVA Waterways, Folly Creek, Hungars Creek, Nassawadox Creek, and Red
Bank Creek, VA. Designer and community outreach lead for four waterways
in need of dredged material management planning along Virginia’s eastern
shore. Responsibilities include authorship of the engagement strategy and
implementation, creation of the project website and all branded/educational
material, and lead coordinator and facilitator for virtual public meetings and all
outbound communication and deliverables.
Bucktown Living Shoreline, Jefferson Parish, LA. Designer and community
outreach specialist for a living shoreline feasibility study. The project is intended
to rebuild a previously existing natural first line of defense against storm surge
and rising sea levels, reduce wave energy and erosion at the toe of the lakefront,
hurricane and storm damage risk reduction system levee, and support the
restoration of the water quality and ecological functions of Lake Pontchartrain.
Project responsibilities involve outreach engagement with a technical advisory
committee, design of conceptual alternatives, and creation of all supporting graphic
collateral for outbound education and communication.

© Biohabitats | Restore the Earth & Inspire Ecological Stewardship
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Natural and Nature-Based Restoration Design

Meg Goecker
Senior Coastal Scientist

EDUCATION
Master of Marine Science, University of
South Alabama
B.S., Zoology and Biology, Minor:
Chemistry and Mathematics, Michigan
State University

CERTIFICATIONS AND TRAINING
Hazardous Materials and Wastes
Operations (HAZWOPER) Technician,
2010
National Environmental Policy Act
Negotiating for Coastal Resources
Natural Resource Damage
Assessment Process

PROFESSIONAL ASSOCIATIONS
Past Accredited Member, American
Association of Underwater Scientists

ADDITIONAL EXPERIENCE
» Bucktown Living Shoreline
Restoration Feasibility Study,
Jefferson Parish, LA
» Deer River Restoration Project,
Mobile Bay National Estuary
Program, Mobile County, AL
» Dauphin Island West End BackBarrier Beach and Dune Restoration
Project, Dauphin Island, AL
» Mobile Bay National Estuary
Program) Healthy Watersheds,
Mobile Bay area, AL
» Brookley Bay Front Net Ecosystem
Benefit Valuation, Mobile, AL
» Mobile Bay Shore Habitat
Conservation and Acquisition
Initiative – Phases 1 & 2, Mobile, AL
» The Peninsula Living Shoreline Plan,
Fort Morgan, AL

AVAILABILITY
20%

30

Meg Goecker has 18 years of project management, environmental assessment (EA),
and restoration planning experience. She has been a lead planner across a diverse
range of projects from watershed planning in Mississippi and Alabama to marine
planning and monitoring plan development in Australia and the Gulf of Mexico. As
a project manager and senior scientist, she has supported municipalities, nongovernmental organizations, and state and federal agencies in restoration project
development, grant writing, restoration planning, and EAs for projects related to
the Deepwater Horizon oil spill. She has taken planning into implementation for
numerous large-scale coastal habitat restoration projects, including oyster reefs,
seagrasses, marsh, and living shorelines project across the Gulf Coast. These
experiences are underpinned by a strong background in marine ecological research.
RELEVANT EXPERIENCE
Perdido Islands Management Plan and Restoration Alternatives Analysis and
Design, Baldwin County, AL. Project manager leading a coastal engineering and
science team on developing restoration alternatives and a management plan for
Perdido Islands. Conducted virtual stakeholder charrette and site visits, provided
reporting for the client, and drafted the management plan and restoration
alternatives document in collaboration with The Nature Conservancy.
Lightning Point Living Shoreline Restoration and Managed Access, Bayou La
Batre, AL. As project manager, successfully led the team providing modeling,
engineering, permitting support, and design services for a large-scale habitat
restoration project as well as design of 1.5 miles of segmented breakwaters to
protect against the dominant wind direction and maximize sediment accretion and
retention. The impacts of relative sea level rise on wave heights were modeled
and used to determine the breakwater dimensions necessary to protect the
shoreline. Led the team to design 40 acres of marsh habitat to be built between
the breakwaters and existing shoreline using dredged material from nearby borrow
areas. The marsh was designed with tidal creeks to mimic the nearby natural marsh,
provide for flushing, and provide a hydrologic connection between the current
and newly-created marsh area. Local wildlife experts were consulted to ensure the
designed marsh will provide appropriate habitat for desired species. Led the team
to provide full construction bid documents, as well as assist in proposals for funding
the full project. Led construction administration, supervision, and inspection for the
$14 million construction contract.
Lightning Point Restoration Long-term Site Sustainability Plans, Bayou La
Batre, AL. Project manager for development of long-term site sustainability plans
for Lightning Point and the surrounding area to extend the project life and support
marsh survivability in the region. The plans focus on beneficial use of sediment
for thin layer placement in marsh habitat and other sustainable approaches such
as breakwater modification. The plans involve sea level rise analyses, a literature
review of previous projects and lessons learned, investigation of local sediment
sources for beneficial use, review of construction approaches and techniques, and
recommendations to preserve coastal wetland habitat.
© Biohabitats | Restore the Earth & Inspire Ecological Stewardship
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Hydraulic Modeling

Nick Cox, pe
Coastal Engineer

EDUCATION
M.S., Civil Engineering with Coastal
Emphasis, Texas A&M University
B.S., Civil Engineering with Structural
Emphasis, Clemson University

REGISTRATIONS
Professional Engineer: TX, LA, AL

ADDITIONAL EXPERIENCE
» Bayou Dupont II Marsh and Ridge
Creation (BA-48), Plaquemines and
Jefferson & Parish, LA
» Atchafalaya River Beneficial
Use of Dredged Material for
Coastal Restoration, St. Mary and
Terrebonne Parishes, LA
» West Lac Des Allemands Shoreline
Protection Project, St. John Parish, LA
» Lake Pontchartrain Shoreline
Protection and Enhancement
Project, St. Charles Parish, LA
» Barataria Basin Model Integration
– Standardized Data Repository for
Model Data, Baton Rouge, LA
» Bayou Dupont Sediment Delivery
– Marsh Creation No. 3 (BA-164),
Jefferson and Plaquemines Parish, LA

AVAILABILITY
15%

Nick Cox has 12 years of experience in civil and coastal engineering projects. His
work is focused on providing resilient coastal engineering design for small- to
large-scale coastal restoration projects. He has successfully planned, designed,
and implemented coastal engineering projects working as the engineer-of-record
for dredging and marsh creation projects ranging from 100,000 to 11 million cubic
yards and 20 to 1,200 acres in size. With more than 4,000 acres of marsh creation
experience, Mr. Cox is a leading coastal engineering expert.
RELEVANT EXPERIENCE
Lightning Point Restoration, Bayou La Batre, AL. As engineer-of-record, led the
engineering and design of this project, which involved construction of 5,000 linear
feet of segmented offshore breakwaters and 40+ acres of marsh and scrub-shrub
habitat creation and tidal creeks. This unique project was designed with habitat
restoration in mind to provide ecological uplift to the project site. This resilient
project has since provided critical shoreline protection for eight tropical cyclones,
including four that led to extreme elevated water levels at the project site in the
2020 hurricane season.
Large-Scale Barataria Marsh Creation: Upper Barataria Component,
Plaquemines and Jefferson Parishes, LA. Engineer-of-record for this complex 11
million cubic yard and 1,100-acre large-scale marsh creation project, which will work
to restore the critically eroded Barataria Landbridge in the upper Barataria basin.
Led the project team and is currently leading the project through construction.
Graveline Bay Marsh Mound Creation, Dauphin Island, AL. Engineer-of-record
for this 300,000 cubic yard, 75-acre marsh restoration project that is planned for
the construction of 8 large marsh mounds and 25 small marsh mounds. Designed
the marsh mound layout based on spectral-wave modeling and identified the marsh
edge erosion process as being dominated by extreme wave conditions at the project
site. Based on this, the project team was able to make a risk-based design decision
to not construct additional shoreline protection such as rock breakwaters, which
allowed for adding 15+ marsh mounds to the project design—increasing the net
ecosystem benefits over the 20-year project life.
Upper Mobile Bay Marsh Creation, Mobile, AL. As senior coastal engineer, leading
the engineering team for this 1,200-acre beneficial use wetland creation site,
which is currently in the 30 percent design phase. Utilized Engineering With Nature
design initiatives to complete the preliminary and conceptual design to provide
wetland creation capacity for phased placement of beneficial use dredge material
throughout a 25-year design life.
Salt Aire Marsh Creation, Mobile, AL. Senior coastal engineer for this living
shoreline project in the preliminary design phase that is planned to include 30 acres
of marsh creation and tidal creek habitat and nearly 1 mile of rock breakwaters for
shoreline protection. Leads the coastal engineering team through project design to
maximize ecological benefits and provide a resilient living shoreline project that is
based on a risk- and cost-based design analysis
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Hydraulic Modeling

Kevin Hanegan, phd,pe
Coastal Engineer

EDUCATION
PhD, Coastal Hydrodynamics and
Morphology, University of New Orleans
M.S., Coastal and Marine Engineering
and Management, Delft University of
Technology
BS, Civil Engineering, Louisiana State
University

REGISTRATIONS
Professional Engineer: LA, AL, MS,
CA (civil)

PROFESSIONAL ASSOCIATIONS
American Society of Civil Engineers

ADDITIONAL EXPERIENCE
» Bucktown Living Shoreline
Restoration Feasibility Study,
Jefferson Parish, LA
» Barataria Preserve Future
Conditions Modeling, Jean Lafitte
National Park and Preserve, LA
» Integrated Compartment Model
Improvements and Updates for the
2023 Louisiana Master Plan for a
Sustainable Coast, LA
» Alabama Connecting Coastal Waters,
Baldwin County, AL
» Large-Scale Upper Barataria Marsh
Creation, Plaquemines and Jefferson
Parishes, LA
» Coastal Protection and Restoration
Authority, Mid-Basin Sediment
Diversion Program Owner’s Review
Team, Plaquemines Parish, LA

AVAILABILITY
15%

Kevin Hanegan has nearly 10 years of experience as a coastal engineer with
experience analyzing coastal and riverine processes to support a range of
coastal protection, restoration, and infrastructure projects. He specializes in the
development and application of advanced hydrodynamic, sediment transport, and
morphologic models to support project analysis and design. His recent projects
include investigating long-term benefits and impacts of a freshwater diversion on
the Central Terrebonne wetlands region with a coupled hydrodynamic, sediment
transport, and ecological model; analyzing hydrodynamic impacts and probabilistic
sediment infill rates for a Mississippi River borrow area supporting the creation of
more than 1,100 acres of marsh; and performing modeling to support the design of
habitat creation and living shoreline projects in Mobile Bay and throughout the Gulf
Coast. Modeling software includes MIKE21-FM, MIKE21-SW, MIKE21-BW, Delft3D,
FVCOM, SWAN, ADDAMS, HEC-RAS, ANSYS-AQWA, Flow3D; other software includes
ArcGIS, Matlab, Python, and LaTex.
RELEVANT EXPERIENCE
Lightning Point Restoration, Bayou La Batre, AL. Coastal engineer responsible
for determining environmental design criteria for the shoreline protection component
of the Lightning Point Restoration living shoreline project using hydrodynamic,
spectral wave and Boussinesq wave modeling. Determined wave height thresholds
for restored marsh edge erosion and modeled wave generation, propagation, and
transmission at project shoreline protection features using advanced numerical
modeling. Completed statistical evaluation of extreme water levels and operational
and extreme wave heights to determine the necessary elevation of the living
shoreline to increase resiliency of the restored marsh platform, and sized breakwater
armor stone for resiliency when exposed to extreme storms.
Cape Fear River Deepening Study, Wilmington, NC. Coastal and hydraulic
engineer for development and calibration of a high-resolution, three-dimensional
Delft3D model of the Cape Fear River estuary, to be used to determine impacts
from proposed navigation channel deepening alternatives.
Bucktown Living Shoreline Feasibility Study, Jefferson Parish, LA. Assistant
project manager and lead coastal engineer responsible for developing feasibility-level
designs for shoreline protection, marsh creation, and managed access components
of the proposed Bucktown Living Shoreline. Performed wave modeling to determine
environmental design criteria and determined wave height thresholds for restored
marsh edge erosion. Completed statistical evaluation of extreme water levels and
operational and extreme wave heights to determine the necessary elevation of the
living shoreline to increase resiliency of the restored marsh platform, and sized
breakwater armor stone for resiliency when exposed to extreme storms.
Deer River Coastal Marsh Stabilization and Restoration – Phase 1 Engineering
and Design. Project manager and supervising coastal modeler leading the effort to
provide design environmental conditions for the design of a living shoreline project
that will stabilize and restore Deer River marsh.
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Current Project Workload

STAFF AVAILABILITY
STAFF

ROLE

AVAILABILITY

J. Keith Bowers (Biohabitats)

Principal in Charge / QA/QC

Jessica Hardesty Norris (Biohabitats)

Project Manager/Conseervation Biologist

25%

Kevin Nunnery (Biohabitats)

Task Lead / Senior Ecologist

25%

Bryan Arvai(Biohabitats)

Living Shoreline Assessment /
Senior Water Resources Engineer

25%

Kevin Dahms (Biohabitats)

Water Resources Engineer

25%

Justin Park (Biohabitats)

Landscape Architect

25%

Dawn York (Moffatt & Nichol)

Agency Coordination/Permit Lead
Senior Coastal Scientist

25%

Amanda Zullo (Moffatt & Nichol)

Public Outreach / Designer

25%

Meg Goecker (Moffatt & Nichol)

Natural and Nature-Based Restoration
Design / Senior Coastal Scientist

20%

Nick Cox (Moffatt & Nichol)

Hydraulic Modeling / Coastal Engineer

15%

Kevin Hanegan (Moffatt & Nichol)

Hydraulic Modeling / Coastal Engineer

15%

5%

This core team will be supported by staff from our respective offices.

DIVISION OF PROJECT WORKLOAD
TASK

BIOHABITATS

MOFFATT & NICHOL

Task 1: Project Kick Off and Establishment of Process

50%

50%

Task 2. Stakeholder Meetings & Develop Public Outreach
Plan

50%

50%

Task 3: Background Science + Desktop Data Review and
Assessment

60%

40%

Task 4: Initial site tour & stakeholder meetings

50%

50%

Task 5: Engineering Assessment of Energy and Erosion
(Concurrent)

10%

90%

Task 6: Legal and Land Use Analysis

TBD

TBD

Task 7: Draft Plan and Review

60%

40%

Task 8: Final Plan, Review and Adoption

75%

25%
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Project Understanding

Photo: Kipp Tab

As the first community in northeastern North Carolina to adopt a sea level rise
plan that integrates wide-ranging efforts in stormwater, planning, and parks into
comprehensive resilience strategies, Nags Head is a leader in utilizing modern
approaches to resilience planning. Your current momentum on preparing for
climate change is timely, placing you at the leading edge of vulnerable communities
and earning recognition from foundations and funders who are looking to support
innovation and demonstration projects for coastal preparedness. This position
is critical at a time when awareness is exploding and dozens if not hundreds of
communities with less resilience planning experience are suddenly seeking financial
support for their preparedness efforts.
FOCUS Nags Head and the 2017 Vulnerability, Consequences, Adaptation, Planning
Scenarios (VCAPS) Report identified an estuarine shoreline management plan
as one of the top priority efforts. In addition to setting an overall vision and
management strategy for the future, this plan will develop specific project and
strategy recommendations to reduce the risk of estuarine flooding in the long term.
The plan should research, identify and map marsh loss, “soft” stabilization methods
that are appropriate for Nags Head’s estuarine shoreline, potential opportunities
for land acquisition, and potentially restorable wetlands. Additionally, it should
develop incentives that can be utilized for the protection of natural shorelines.
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An Engaged Community
We know that the VCAPS and other planning processes have
activated stakeholder groups who now have some history
of working together in Nags Head. For this plan, the Town
will convene a working group of stakeholders including
Town staff, East Carolina Coastal Studies Institute (CSI),
the Nature Conservancy (TNC), the NC Coastal Federation,
large estuarine shoreline property owners (N.C. State Parks,
National Park Service, The Village Golf Course), and individual
property owner representation.
As clearly reflected in the Policy and Action Matrix for
Natural Resources and Resiliency, Nags Head has a pressing
need for education and training on nature-based shoreline
management techniques. Up and down the Atlantic seaboard,
communities are seeking to incentivize and support natural
and soft approaches to preparing for sea level rise and
climate change because they protect shoreline character
and views for the wider community. Hardened shorelines
can also cause specific problems for neighboring property
owners, which can in turn spur a domino effect of neighbors
adopting similar grey infrastructure approaches. Even so,
many waterfront homeowners harbor an instinctive trust
of hardened shoreline solutions that may be reinforced
by engineering advice or even view nature-based designs
with skepticism. We understand your Estuarine Shoreline
Management goals to include both 1) the technical challenge
of parameterizing the conditions suitable for a menu of
appropriate, nature-based shoreline management techniques
and 2) the communication challenge of clearly explaining the
benefits and hazards of estuarine shoreline management
options. Understanding legalities and developing publicfriendly information and incentives to help landholders make
wise nature-based solutions with their properties will be
the key to the ultimate success of the project. Our team will
combine education/outreach, regulatory analysis, science,
and engineering as well as the Landscape Architecture skills
of graphical presentation to find and communicate the best
nature-based solutions.

Shoreline conditions vary along Nags Head’s estuarine
shoreline. The dune systems and estuarine shore of Jockey’s
Ridge State Park have undergone enormous change, whereas
the Soundside Event Site is exposed to the sound but shows
minimal erosion. Shoreline segments are natural, ringed
by living shoreline projects, and elsewhere hardened. This
variety in shoreline condition and how well it has been studied
has implications for data collection and planning. Specifically,
where shoreline treatments and Relative (or Representative,
according to the base model) Wave Energy cannot explain
variability in erosive conditions, the consultant should be
prepared to undertake a more nuanced evaluation of historic
migration, local hydraulic conditions, and boat wake energy as
it could affect the viability of living shorelines.
Nags Head requires a consultant who understands the tradeoff between specificity and efficiency in data collection. As
experienced design engineers who have advanced living
shoreline projects under both design-bid-build and designbuild delivery methods, we understand the engineering
analysis that will be required of an engineer of record for a
built project, and how to provide a solid foundation for those
efforts without creating redundancies that will reduce the
overall efficiency of built projects.
The technical challenge of managing Nags Head’s Estuarine
Shoreline includes managing stormwater runoff from
increasing redevelopment. There are also technical challenges
in finding best options for nature-based shoreline protection
with skeptical landholders.

As broadly experienced consultants with a range of client
experience and demonstrable success with living shoreline
design and implementation, Biohabitats and Moffit & Nichol
prepared to establish our credibility with a wide group of
stakeholders and deliver on both of these goals.
Planning for Roanoke Sound
Three elements of this project have significant implications
for plan performance. Local variability, the degree and kind
of existing data, and the compounding effects of upland
water management make Nags Head Estuarine Shoreline
Planning unique.
© Biohabitats | Restore the Earth & Inspire Ecological Stewardship
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Project Approach

Our team’s approach is based on planning for a fully integrated, self-propagating
living system that provides shoreline protection from excessive wave energy,
accretes sediment on the landward side, and provides a beneficial environment for
nearshore wildlife.
The second core element of our approach is our dedication to the efficiency of the
data collection and review. As stewards of the resources Nags Head is investing in
this project, we are devoted to squeezing out all the best intelligence from forgoing
and ongoing efforts. These include the important living shoreline projects from
Jockey’s Ridge and the subsequent monitoring as well as current efforts. For
example, the preliminary walkway engineering by Albermarle and Associates for
the Dare County Tourism Board can provide useful touchpoints in establishing
shoreline typologies. The hefty body of work out of CSI and Dr. Devon Eulie’s
Coastal and Estuarine Studies Lab is an invaluable asset to the Town’s planning.
Our team also makes full use of federal resources dedicated to data processing and
technical consultation from federal experts such as Dr. Carolyn Currin from NOAA’s
Beaufort Lab and the U.S. Global Change Research Program as a baseline in our
site analyses, to ensure that we do not repeat existing work. Our teams’ scientists
are also design practitioners, which allows us to understand required information
and focus narrowly on the data that are necessary and sufficient for the task at
hand.
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The project will include an inventory and assessment of
the site’s natural resources and an evaluation of the future
impacts associated with sea level rise and coastal storms.
This assessment will include a scientific analysis of the
erosion rate and an evaluation of suitability for a range
natural shoreline stabilization projects that differ in degree of
engineering support.
Building upon the vegetation monitoring and existing coastal
engineering work at the site, the plan will evaluate shoreline
and adjacent upland susceptibility to sea level rise, identify
priority areas for habitat conservation, areas for habitat
migration and adaptation, and the degree of engineering
support required for living shorelines or other shoreline
management measures.
From nearby in-situ oyster reefs and tidal wetlands and
according to selected sea-level rise and surge scenarios,
we will collect or assemble biological benchmarks to define
optimal elevation ranges for tidal wetlands and oyster reefs
specific to the site. Lastly, we will examine bathymetry
of the nearshore bottom surface to support the basis for
design, engineering, estimation of quantities and selection of
construction techniques.
Once we have collected and analyzed this data, we will
carefully consider appropriate types of nature-based and
hybrid shoreline protection for each segment of the project
site in light of the stormwater management that affects that
segment of shore. The team will consider various alternatives
including but not limited to living shoreline techniques. For
example, thin-layer sediment placement could be explored
to raise the elevation of existing marsh areas extending their
life span in the face of sea level rise. The primary focus will
be to evaluate conditions for living shoreline alternatives
such as rock sills, segmented breakwaters, and oyster castles.
Alternative considered will be based on their ability to both
protect the shoreline from typical wind and wave climates as
well as act as habitat for any targeted nearshore species of
interest (fish, oysters, birds).
Delivering Value
Our team has the experience to inform realistic concerns
about the breadth of the desired scope relative to the
$139,000 budget. We have written enough grant reports
to know that every funded task needs to be completed and
documented, but we also know that the Town staff and
local stakeholders have considerable capacity for some
of the NFWF deliverables. We are committed to working
with the Town of Nags Head to make sure that our efforts
are directed efficiently at the elements where outside
professional support is most important. At first blush, we
expect to emphasize technical analyses, outreach materials
© Biohabitats | Restore the Earth & Inspire Ecological Stewardship

and messages, and planning graphics over our legal
analysis and implementation of broad-reaching community
engagement strategies or support through the final stages
of adopting the plan. Accordingly, though we frequently
work with related professionals, we have not added legal
counsel or engagement partners to our team. We have also
set a compressed project schedule and expect to negotiate
clear turn-around times for Town review in accordance with
committee and council meeting schedules. Biohabitats has
broken the work program up into 8 Tasks that are responsive
to and correspond with Phases 2-4 outlined within the RFQ:
RFQ PHASE

PROPOSED WORK PLAN TASK LIST

2 – Project
Initiation
and Data
Gathering

Task 1: Project Kick Off and
Establishment of Process
Task 2: Stakeholder Meetings & Develop
Public Outreach Plan
Task 3: Background Science & Desktop
Data Review and Assessment
Task 4: Initial site tour & stakeholder
meetings
Task 5: Engineering Assessment of
Energy and Erosion
Task 6: Legal and Land Use Analysis

3 – Drafting
of Plan

Task 7: Draft Plan and Review

4 – Adopt Plan

Task 8: Final Plan, Review and Adoption

PROJECT MANAGEMENT APPROACH
Even as it offers exciting potential in terms of security, habitat
restoration, and ecological uplift, the Estuarine Management
Plan will not be without its challenges. With a diverse
stakeholder group and sensitivities about public perception,
the project requires a team that is sensitive to multiple
priorities. We understand the importance of the relationships
that Nags Head has developed with the partners on this
project, and we will do everything in our power to ensure
that those relationships are strengthened by our professional
manner and performance on the ground. We anticipate an
open, productive relationship based on a shared desire to get
the project done right, on time and on budget.
Our firms have developed cohesive work and management
plans together for several previous collaborations. In this
case, we have several areas of overlapping skillsets with
Moffatt and Nichol, but we have the joint experience to
maximize this in a strong collaboration. We look forwarding to
finalizing areas of emphasis in conversation with the Town.
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Proposed Work Program

Task 1: Project Kick Off & Establish Process
The project kick-off process will consist of a series of virtual
meetings and conversations among the Town and the
consultant team. Virtual meetings will allow us to assemble
the best minds for each task while controlling expenses. This
task also includes a series of ongoing check-in calls with the
Town and advisory team, the frequency of which will be based
upon the level of work occurring during that period.
A. Kick Off Call and Introductions with Town Staff and
Design Team. (2 hours)
B. Strategy session to establish the vision, values, and goals
for the Plan; (2 hours)
C. Process call to establish rhythm and approach for
Stakeholder and Public engagement for Plan input (2
hours).
D. Establish schedule of regular check ins between
Biohabitats team and/or project manager, and Town staff.
(bi-weekly and/or as-needed)
Deliverables:
» Summary of call outcomes in memo format for Kick Off,
Visioning and Stakeholder coordination calls.

Task 2. Outreach Plan
Given the budget limitations of this project and the strong
legacy of engaged stakeholders from VCAPS etc., we expect
to have a strong partner in the Town staff for the outreach
component of this plan. Although we often provide full-scale
outreach and engagement support, we have tentatively
planned to invest more heavily in information and images that
will be durable tools of communication and less in some of
the typical consultant functions that chew through outreach
budgets, such as scheduling, forming advisory groups,
logistics, and invitations for public meetings. Having provided
the full suite of outreach services in many other contracts,
we are happy to reallocate technical/engineering resources
to this task if so directed by the town. In our current work
plan and budget, Task 2 is meant to establish a mutual
understanding of the messages, audiences, materials, and
roles for the outreach around this estuarine shoreline effort.
Deliverables:
» Public Outreach plan

38

Task 3: Background Science + Desktop Data
Review and Assessment
For this effort, we will compile pertinent local and regional
data sets including the following:
» Existing GIS data from the Town, DNR, NPS, CISA, and
others;
» Monitoring data (e.g. erosion work by CSI);
» Bathymetric analysis by The East Carolina University
Coastal Studies Institute (“CSI”);
» Academic reports addressing shoreline erosion,
groundwater and stormwater;
» Review and assess current and historic Stormwater
Master Plan problem areas and outfalls. Identify the
impact of groundwater level influence in stormwater
problem areas;
» Perform a geospatial analysis of habitat types, flood
areas, tidal ranges, anticipated sea level rise, storm
surge, etc. in order to share preliminary results and a
problem statement with the stakeholders during initial
meetings in Task 4; and
» Historical changes to the marsh complex based on aerial
imagery.
These materials will be assembled in order to share
preliminary understanding and a clear problem statement
with the stakeholders during initial meetings in Task 4.
Deliverables:
» Summary memo of data acquired, copies of data sets.
Primary outcomes will be documented in Plan & Technical
Document in future phases.

Task 4: Initial Site Tour & Stakeholder Meetings
A site tour will be conducted to evaluate the current
performance of shoreline erosion control systems and
stormwater management, including hotspots or problem
areas that may exist within the Town.
This task advances the desktop site analysis from Task 3 with
field visits to groundtruth and collect the following data:
» Inventory ecological communities within the project area
(wetland distribution, delineate invasive species, high and
low marsh communities, upland communities, etc.);
» Perform transects and determine the elevations of the
various ecological communities;
© Biohabitats | Restore the Earth & Inspire Ecological Stewardship
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» Conduct soil sampling (hand borings);
» Perform sedimentation monitoring with surface elevation
tables (SET); and
» Review information on available dredge material;
We will coordinate our site tour to also include meeting with
key players and stakeholders in small groups to get their
views on site. Engaging the stakeholders in the field allows
for direct conversation on issues they see along segments of
the shoreline and to explore their preferred solutions.

Task 5: Engineering Assessment of Energy and
Erosion (Concurrent)
To compliment the ecological sampling, engineering
assessments will be performed to establish major energy
sources that are causing erosion and to create typological
recommendations for the varying conditions along the
shoreline. Desktop analysis will include the following:
»
»
»
»
»
»

Compilation of local NOAA wind-wave data;
Compilation of boat energy data;
Incorporation of available CSI bathymetry;
Incorporation of soil sampling;
Incorporation of sea level rise scenarios;
Historic shoreline change analyses and erosion rates
through digitizing aerial photographs; and
» Research compilation on efficacy of shoreline protection
products for the shoreline conditions
M&N and Biohabitats will work together to provide guidance
on the engineering implications of thresholds in the above
considerations.
Deliverables:
» Shoreline Energy Assessment Memo
» Erosion Rate and Trajectory memo
» Preliminary Considerations of Monitoring Requirements

Task 6: Legal and Land Use Analysis
Explore legal issues that may arise during project design and
construction with private property rights along the estuarine
shoreline and how to legally secure the documentation to
conduct future projects. Extensive work on these issues
has been researched by SeaGrant and will be a useful tool
for exploring site specific legal issues. Regulatory hurdles
are also important to understand to ensure landholders
are incentivized to do nature-based solutions. A matrix of
permitting and legal issues will be developed so each possible
scenario can be explored for properties along the shoreline.
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Deliverables:
» Legal and permitting matrix
» Legal and Land use Memo

Task 7: Draft Plan and Review
Draft Plan will outline the primary recommendations and
findings prior to creation of the Final Plan. The plan will have
the following sections:
» Introduction and Background
» Purpose and Need
» Data
› Ecological
› Physical
› Data gaps
» Living Shoreline guidelines
› Alternatives
› Legalities / regulatory
» Project Recommendations
» Monitoring guidance
Identify Data Gaps
The draft plan will include an annotated list and timeline for
data needs, with elements such as clarifying the appropriate
timing for geotechnical and cultural resources information.
Develop Shoreline Guidelines
Develop Recommended Living Shoreline Design Guidelines
for the different shoreline habitat segments identified
throughout the town. These guidelines will help visualize
the plan recommendations and be available for both public
and private shorelines. The specific natural elements that
will make up the design guidelines will be determined by the
ecological and engineering information collected through the
advisory group, staff input, as well as local data collection and
analysis.
Create a Project List
Final recommendations will be delivered in a descriptive
narrative of shoreline management techniques and list
of potential projects specific to each segment of the
Town’s estuarine shoreline, including private and public
property. The list will also consider the responsible party for
implementation, project considerations, potential project
cost, potential partners, and potential funding sources.
Monitoring Guidance
The team will develop guidance for a monitoring and adaptive
management (MAM) that will provide performance metrics,
suggest monitoring methods, and provide corrective actions
for project objectives. This MAM guidance will eventually be
utilized to monitor the future constructed projects identified
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Task 8: Final Plan, Review and Adoption

in the Plan. These monitoring standards would be consistent
with NOAA Restoration Center standards for constructed
restoration sites to ensure consistency in monitoring longterm success.

The Final Plan will incorporate input and feedback from the
Draft Plan.
A. Update Plan documents according to input from Draft

Review Plan with Town and Stakeholders
To gather input and feedback. Includes one review meeting
with Town staff/stakeholders and the public meeting.

B. Issue Final Plan and Technical document
C. Review Plan with Town. Includes one virtual review
meeting with Town staff/stakeholders and the public
meeting outlined. Note: Town staff will lead the formal
plan adoption process.

Deliverables:
» Draft Plan & Technical Document (electronic)
» Summary slides

Deliverables:
» Final Plan & Technical Document (electronic and hard
copies)
» Summary slides

SCHEDULE

2021
TASKS

9

2022
10

11

12

1

2

3

4

5

6

7

8

9

10

11

12

Task 1: Bid Project and Retain
Consultant
Kick off and Introductions
Regular Check-ins
Task 2. Outreach Plan
Task 3: Background Science
+ Desktop Data Review and
Assessment
Task 4: Initial site tour &
stakeholder meetings
Stakeholder meetings
Task 5: Engineering Assessment
of Energy and Erosion
Shoreline Energy
Erosion Rate
Monitoring Requirements
Task 6: Legal and Land Use
Analysis
Task 7: Draft Plan and Review
Review Meetings
Client Review Meeting
Task 8: Final Plan, Review and
Adoption
Final Public Presentation (Virtual)
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Taking a Stance
BIOHABITATS’ MISSION TO RESTORE THE EARTH AND INSPIRE ECOLOGICAL STEWARDSHIP
PERMEATES THE WORK WE DO AND THE WAY WE OPERATE OUR BUSINESS.
WE SUPPORT INITIATIVES AND ADVOCATE FOR CAUSES THAT WORK TOWARD
A MORE BIODIVERSE, SUSTAINABLE, AND EQUITABLE WORLD.

Certified B Corporations are for-profit
companies that use the power of
business to build a more inclusive and
sustainable economy. They meet the
highest verified standards of social
and environmental performance,
transparency, and accountability.
To see Biohabitats' overall B Impact
Score go to https://bcorporation.net/
directory/biohabitats-inc.

1% for the Planet is a global
network of businesses, nonprofits,
and individuals working together
for a healthy planet. As a
business member, Biohabitats
donates 1% of our annual sales to
environmental nonprofits. To see
how our donations go to work to
save the planet visit https://www.
onepercentfortheplanet.org/issues.

S O U T H E A S T AT L A N T I C B I O R E G I O N
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