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A Call to Action




Moody’s Update
eview

/Coasta] VA Credit Focys

Moody’s Questionnaire to. VB

Analyst. Virginig Bf?acf:, Va

Tiphany Lee-Ajjen
fqu 553 4772

Does the existing/future CIP include spending for
mitigation or resiliency?

Moody's Warns Cities to
" Address Climate Rlsks or Face
Downgrades

» Has your governing body discussed the
capital or financial implications of rising sea levels?

» Has there been an estimate on potential impacts
from rising sea levels or flooding? i oy i e

» Please discuss how flooding has impacted the city’s
budget and may impact future budgets?

» Have there been any zoning /long-term planning adjustments downtown
and along the waterfront to mitigate future flooding impacts?

= What is management’s current view on the potential impact/vulnerabilities in
your community from rising sea levels and a heightened risk of extreme
weather events? y

By Chris’ tDphe r Flavelle
\T vember 2017 4:00 AM
romcimat e Changed
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Studies

Virginia Beach Comprehensive Sea Level Rise and Flooding Response Plan
Department of Public works

Study Motivation

= Comprehensive Sea Level Rise and
Recurrent Flooding Study

o Assessing existing and future flood
vulnerabllities and identifying strategies to
ensure our City is resilient to future flooding
events

= Master Drainage Study and Stormwater
Master Plan

o Detailed inventory and performance
assessment of the City's stormwater system

o ldentification and prioritization of needed
Improvements to stormwater system

Comprehensive Sea level Rise and
Flooding Response Plan

The City of Virginia Beach is developing plans to address both repetitive

flooding and projected increases in flooding caused by sea level rise

through the City's Comprehensive Sea Level Rise and Recurrent

Flooding Response Plan. The plan is an effort between local

government and various stakeholders (corporate and individual) to

collect, sort, interpret, and understand the data behind how sea level
L] risels affecting our City and how we should best respond.

The information that we collect and analyze will help us determine the
best methods to use to affect both existing and future development
policies. We will also be able to 1) understand what practices and
methods are best for mitigating current and future property damage;
and 2) determine the best strategies to use to ensure our city is
resilient to future flooding events.

The effort to review our City's vulnerability started in 2015, when the
City Council provided $3 million over S-years for this critical initiative.
The effort was bolstered when the City received an additional $844,000
from the National Oceanic and Atmospheric Administration’s (NOAA)

Office for Coastal Management ig 20}

Virginia Beach Stormwater Master Plan Update Nowsuesdeeced < (BRTPOISET) AstoryMap 19 & Qesri

Study Motivation

Map Journal Builder semns: SIS Story s prvate [[ASAVED

KstoiyMap @esri

oo Exsdlonary
e RUEHEE

Stormwater Master Planning

The Public Works Department Stormwater Engineering Center works to
minimize flooding and protect the quality of Virginia Beach's waterways
by managing stormwater.

The City of Virginia Beach is currently updating its citywide Stormwater
Master Plan. The purpose of the updated study is to better understand
the volume of storage and conveyance capacity in the City's four

M primary watersheds (Oceanfront, Elizabeth River, Lynnhaven River, and
Southern Rivers). These watersheds are made up of thirty-one drainage
basins shown in the map to the right. The stormwater modeling results
will provide a foundation for water quality and stormwater
infrastructure capital improvement planning.

This website outlines a “story map” that serves as the go-to resource to
learn about the Stormwater Master Plan Update. Please use this
interactive resource to learn about the motivation behind the study,
the progress that we have made so far, and the different ways YOU can
get involved. We will be updating this website as we progress with the ¥ A { -
study, so please check back often for updates. \ z
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Basin Boundaries and Master Model
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Combined Impact on Stormwater

Analysis
= Higher coastal water levels diminish stormwater system performance
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Opening Our Eyes — 2016 Sk

* September 1 — Tropical Storm Hermine
— 3-day event

— 7.15 inches of rain recorded

— 10-year Storm Event

* September 19 — Tropical Storm Julia
— 3-day event

— 15.3 inches of rain recorded

— Greater than 200-yr Storm Event

e QOctober 8 — Hurricane Matthew
— 20-hour event

— 14.1 inches of rain recorded

— 1000-year Storm Event



T LR L AT BTV
As sea levels climb, storms that once might have been an

afterthought can have an impact

Ny

Politics & Policy

syomvEmAvEED Climate Change Becomes an Issue for Ratings
HE VIRGINIAN-PILOT OCT 086, (00 AM Agencies

The risk of a ratings downgrade can pressure cities and companies

AT AT 4 An AR
U015 AT Ul AN

By Kristoffer Tigue w
August 5, 2019

_ Forgoften Virginia Beach neighborhood cries out for flood relief I

Ryt —— Hurricane Matthew showed Virginia Beach what happens when it
takes decades for drainage upgrades

‘ By MECHELLE HANKERSON
! THE VIRGINIAN-PILOT OCT 05, 2017 AT 1:30 PM






Coastal
Flood
Pathways

-} Flood Pathways

. Floodplain

Little Creek Inlet:

The Little Creek Inlet provides
a flood pathway from the
Chesapeake Bay into the west
side of Virginia Beach.

Elizabeth River Eastern Branch:

The eastern branch of the Elizabeth

River is a 9-mile long tidal estuary
that provides a flood pathway
through Norfolk and Chesapeake
into Virginia Beach.

Elizabeth River Southern Branch:
The southern branch of the
Elizabeth River connects to the
Albemarle and Chesapeake Canal,
creating a connection between the
Chesapeake Bay and the Currituck
Sound through the North Landing
River in southern Virginia Beach.

North Landing River:

Storms or sustained winds from
the south push water into the
City from North Carolina’s
Currituck Sound.

Lynnhaven Inlet:

. The Chesapeake Bay enters

through the Lynnhaven Inlet

. and then disperses internally to
numerous surrounding bays and tidal
rivers — including Lynnhaven River,
Lynnhaven Bay, Broad Bay, and
Linkhorn Bay.

N

Rudee Inlet:
The Atlantic Ocean enters Virginia
Beach through the Inlet.

R

West Neck Creek:

Water from the North Landing
River feeds into West Neck Creek,
which connects with a tributary
of the Eastern Branch of the
Lynnhaven River, thus providing a
flood pathway to central Virginia
Beach.

Back Bay:
Storms or sustained winds from the
south push water from the Currituck
Sound through the Knotts Island

channel, or across the causeway and
marshes during severe conditions.

12



Technical Reports i

Water Resources in the Southern
Watershed of Virginia Beach

Analysis of Marsh
Response to Sea Level Rise

City of Virginia Beach, Virginia
P 10080, PACN-15-0014, Wk Ordier 38
Date: Masch 31, 2018

: Hazus Economic Flood s
| Analysis of Historical and ! SRR Risk Analysis i
Joint Occurrence and Future Heavy Precipitation A s
Probabilities of Tides and Oty cf Vipida Binich, VWl Demographic and P T30 PHCHIS0614 ok e 8320 18
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Neighborhood-Scale
Individual Building and ki ekt
Site-Level Flood Risk o e
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Nature-Based Coastal e e Bk Vel Alternatives for Coastal City of Virginia Seach, Virginia
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Partnering
for Broader
Outcomes

Intergovernmental
Planning Pilot Project

U.S. Army Corps

of Engineers

U.S. Navy

Preparedness

and Resilience

Back Bay
National Wildlife
Refuge Grant

Virginia Sea | Hampton Roads

" Adaptation Forum
Old Dominion
University
Hampton Roads
Coastal Resiliency
Committee

Virginia Beach
Sea Level Wise

Y City of Norfolk

Hampton Roads

NOAA Office Planning District

for Coastal - Commission
Management _eurge}m n
Climate Center

Joint Land

Use Stud The Nature
se Study iIrginia -
’ = virginia & Conservancy

Department of

Eco Adapt

Transportation

North Carolina
Near Neighbors

Chesapeake



Multiple Layers of Adaptation

Natural
Mitigations

Land Conservation
Beach and Dune
Nourishment
Marsh Restoration
Living Shorelines
Maritime Forests
Aquatic Vegetation
Shellfish Reefs

* Engineered
Defenses

» Earthen Levee
* Floodwall

* Seawall

* (Gates

Seagrass Restoration

* Adapted

Structures

Wet/Dry Flood Proofing
Structure Elevation
Mitigation-Reconstruction
Voluntary Acquisition
Floodplain Regulation
Responsible
Development

Educational Workshops
Business Outreach
Community Partnerships
Military Coordination
Flood Insurance
Expansion

16



Envisioning an Adapted City

{

Living Shoreline and Enhanced Structure-Level Mitigation Focus Areas W
Revetment Areas Outside Engineered Defenses -

e [Beste e AT Structure-Level Mitigation Focus Areas
Inside Engineered Defenses

‘High and Dry’ Strategic Growth Areas
for Concentrated Development

Land Conservation Focus Areas

‘High and Dry’ Areas for Potential
Adapted Development

Beach and Dune Renourishment Areas

Potential Large-scale Engineered Social and Economic Preparedness is a
Defenses theme throughout the entire City

Potential Neighborhood-scale
Engineered Defenses




Watershed Approach

Each watershed has distinct flooding challenges and opportunities

Lynnhaven

. .
ra
i L

4 s
& ‘

Elizabeth River

__|_ Southern

""ﬁ Rivers
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Applying the Adaptation IIE:Iramework

izabeth River

Lynnhaven

Oceanfront

Southern Rivers
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Integrating Policy and Planning

e

T ——

NI N

What

Each layer aims to achieve concrete
outcomes that improve Virginia Beach’s
overall flood resilience.

O Natural Mitigations
O Engineered Defenses

O Adapted Structures

How

In order to achieve those outcomes, the City must integrate
policy and planning tools:

+ Comprehensive and strategic planning
* Budgeting and financing

« Community outreach

» Building codes and standards

* Partnerships

* Research and analysis

* Land use planning and zoning

* Incentives and support programs

* Program and project management

20



B

CITY OF VIRGINIA BEACH, VIRGINIA
DEPARTMENT OF PUBLIC WORKS
ENGINEERING GROUP

STANDARDS

MANUAL

JUNE 2020

Resilient Design

 Virginia Beach City Council Unanimously
Voted to Adopt more stringent
Stormwater Design Standards

e Designs required to account for
Sea Level Rise

» Non-Critical Infrastructure: 1.5 ft.

> Critical Infrastructure: 3 ft.

* Designs required to increase rainfall
depths by 20% over current NOAA Atlas
14 Rainfall depths (inches)

“Adopting higher standards will be more expensive,
but keeping the same standards will increase risk.
Either wayy, there is a cost.”
- Hampton Roads Regional Planning District
21



Vitq n| Beach
Sea Level Wise

Adaptation Strategy

e
4 Sy ‘BlSeaLeveIWise
Xuibrant future for Viginia Beach

Getting Sea Level Wise

- inimduttum Hm] mot,]v?tmn bchmd tha v{‘rgfmd Beach Sea Level

y*bh i BT \r |5
L "'f-- B oepertincnt of Public Works | June 25, 2020
- o,
WHI;

Adoption of Plan

“We’ll try to make sure it’s not just a
document we adopt and don’t pay
attention to. It’s really critical for our
future.” — Councilwoman Barbara Henley

“Future flooding events will have wide-
ranging impacts on our infrastructure,
economy, and overall well-being — we must
be proactive now” —

Councilwoman Jessica Abbott.

Che Vivginian-Pilot

Virginia Beach approves sea level rise plan, will require developers to

take more flooding into account

By PETER COUTU
THE VIRGINIAN-PILOT

22






@ theRippleEffect

VIRGINIA BEACH FLOOD PROTECTION PROGRAM

City of
Virginia Beach




o

Linkhorn Bay Drainage Basin
o First Colonial Road and Oceana

Boulevard Drainage Improvements

» Seatack Neighborhood
Drainage Improvements

— How the RippleEffect affects you. —

Central Resort District

¢ Central Resort District
Drainage Improvements

o 24th Street Culvert

Y

~

Windsor Woods /
Princess Anne Plaza / The Lakes
* Princess Anne Plaza North London

Bridge Creek Tide Gate, Pump Station
and Barriers

e The Lakes South London Bridge Creek
Channels and Gate

e The Lakes Flood Barriers

* The Lakes Holland Road Gate
e Windsor Woods Flood Barriers
* Windsor Woods Pump Station

e Windsor Woods Thalia Creek/Lake
Trashmore Improvements

» Windsor Woods Tide Gate
e Windsor Woods Drainage
* Bow Creek Stormwater Park

Southern Rivers Watershed

&

« West Neck Creek Bridge

e Pungo Ferry Road Improvements

P A S

—

Chubb Lake / Lake Bradford Area
e Chubb Lake / Lake Bradford Outfall

* Church Point / Thoroughgood BMP
and Drainage Improvements

e Chubb Lake / Lake Bradford

« Sandbridge / New Bridge Intersection
Improvements

o 21st & Baltic Drainage
[mprovements

” @
These Phase 1 flood Qgg?
protection programs will help
generations to come.

Eastern Shore Drive Phase |
* Elevate Lynnhaven Drive

* [ynnhaven Colony Park Pump
Station

* | ynnhaven Drive Pump Station
* Cape Henry Canal Phase ||

* North Shore Drive Street Drainage
Improvements, 1F

* Cape Henry Drive Street Drainage
Improvements, 16

* Poinciana Pump Station
* Vista Circle Pump Station

Stormwater Green Infrastructure

* Marsh Restoration in Back Bay

e Elizabeth River Wetland and
Floodplain Restoration

4 theRippleEffect

www.VBgov.com/RippleEffect —/

During the General Election
on November 2, 2021, City of
Virginia Beach residents voted

to authorize $567.5M in

debt to fund the design and
construction of Phase 1

projects in the Citywide
Flood Protection
Program.

25



<> theRippleEffect

VIRGINIA BEACH FLOOD PROTECTION PROGRAM

N

Linkhorn Bay
Drainage Basin

3

Windsor Woods /
Princess Anne Plaza /
The Lake:

Navi

How the Ripple Effect A

FLOOD PROTECTION BOND RI
Virgnia Beach residents will have the of
referendum during the next General Ele

On_uly 13, 2021, the City Council appr¢
General Election ballot

Shall the City of Virginia Beach issue
pursuant to the City Charter and the
‘mitigation measures as part of a cor
Phase 1 projects: Chubb Lake / Lake
Central Resort District - 24th Street Cul
Elevate Lynnhaven Drive, Eastern Shore
Section 16 Improvements, Eastern Shol
Drainage Improvements, Princess Anne
Creek Tide Gate, Barriers, and Pump St
Improvements, Seatack Neighborhood [
Barriers, The Lakes - Holland Road Gats
Trashmore Improvements, Windsor Woc

T ——————

~
s

g

2%

Phase |
WA

Phase 1 Projects Timeline

Eastern Shore Drive

MORE VIDEOS

» o) 031/240

—_——

Frequently Asked Questions

How long wil it take to complete the

flood protection projects?

The timeline for completion of all of the Phase 1 projects
in 2032, although, a of the Phase 1 projects
will be complete next 6 - 7 years (FY27)

How much will the Flood Protection Program cost?
The total cost for all Phase 1 projects included in the Flood
Protection Program is $567,492.850.

How much will my real estate taxes increase to fund
the Flood Protection Program?
Depending on the term of the bor d (10-year
epayment vs. 20-year repayme al estate tax
dedication needed would be between 4.3 and 6.4 cents per
$100 of valuation.

G theRi

GINIA BEACH

ww.VBgov.com/RippleEffect

—e

Rather than increase our taxes, can the City
re-prioritize the money we already have to pay
for flood protection efforts?
The amount of funding w

eive for stormwater
tsin

referendum will allow us to accelerate pre
and begin several new

this funding,
events must be

For more information and FAGs,
visit www./Bgov.com/RippleEffect

fect

N PROGRAM

pplel

FLOOD PROTEC

These Phase 1 flood
protection programs will help
generations to come.

N How the RippleEffect affects you. §

N

Linkhorn Bay

-3

Windsor Woods
Princess Anne Plaza
The Lakes

RE VIDEOS § BEACH

» o) 015/245

Drainage Basin

These Pha
flood protection
will help generatig

“e

Southern
Watershed

FLOOD PROTECTION P

$10 - $14 per month

Watch later

»

Share

[ BTV Flood Protection Program Costs

VIRGINIA BEACH FLOOD PROTECTION PROGRAM

Approximate Cost Per Property Owner:

ASSESSMENT VALUE OF $267,600

B me _ <R ¥

E LT

FLOODING AFFECTS EVERYONE CITYWIDE.

VIRGINIA BEACH FLOOD PROTECTION PROGRAM

G5 theRippleEffect

MORE VIDEOS

» o) 0:06/1:19

£ YouTube 3
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Virginia Beach OKs $568 Million Bond to Fend off
Rising Seas

Virginia Beach voters consider v | R < ; I N I A M E Rc U RY
extraordinary spending to
13:N NOW

counter the rising ocean

The need for money to protect communities against climate change EWS
! isgrowing across the globe, and the city could prove to be a testing
llllllll ;

2021 CRIMINAL JUSTICE + POLICING ENERGY + ENVIRONMENT @ virommaseacn

'It's worth it' | Flood mitigation
= Huron Daily Tribune referendum passes in Virginia

T H E B U L L E TI N $:;ginia Beach confronts inescapable costs of rising seas BeaCh

BEN FINLEY, Associated Press

Update:

Virginia Beach voters approve $567 million bond
referendum to deal with flooding

BY: SARAH VOGELSONG - NOVEMBER 2, 2021 8:27PM o @ 0 9 @ @
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Flood Protection Program kFunding

FY 2022-2023

. Adopted on July 1, 2022
Capital Improvement Program (CIP)

City of Virginia Beach
6-year total Includes $567.5M from Resource Management Plan

appropriated funding Stormwater Bond Referendum

$757.1M

41 total projects and programs

7 master projects containing Eastern Shore Drive Phase |

- . * Windsor Woods, Princess Anne
30 of the 41 total projects: e 0T ML

= Central Resort District
=  Stormwater Green Infrastructure
1 1 stand-alone projects = Lake Bradford/Chubb Lake

and programs = Linkhorn Bay Drainage Basin
= Southern Rivers Watershed e

Fiscal Year 2022-23

28
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Flood Protection Program (FPP)

Awarded Grants
Project Grant :::z:z;
1 | Eastern Shore Drive Drainage Improvements BRIC 25,144,014
2 | Elizabeth River Wetland and Floodplain Restoration CFPF 3,000,000
3 | Seatack Neighborhood Drainage Improvements CFPF 1,925,000
4 | First Colonial Road and Oceana Boulevard Stormwater Improvements CFPF 2,021,662
5 | Back Bay Marsh Restoration Construction* CFPF 5,000,000
6 | Back Bay Marsh Restoration Design NFWF NCRF 135,124
7 | Back Bay Marsh Restoration Construction NFWF NCRF 9,886,400
8 | Pungo Ferry Road Improvements** PROTECT 19,012,917

Total 66,125,117

*Awarded March 2024, will be appropriated with FY25 CIP
**Awarded April 2024, not yet appropriated

\

Funding Types:

BRIC = Building Resilient Infrastructure and Communities (FEMA)

CFPF = VA Community Flood Protection Fund (VA DCR)

NFWF NCRF = National Fish & Wildlife Foundation National Coastal Resilience Fund
\PROTECT = Promoting Resilient Operations for Transformative, Efficient, and Cost-saving Transportation (US DOT)/ 30




USACE Regional Coastal Storm Risk

Management Stud

USACE and City of Virginia Beach sign Feasibility Cost Share Agreement
U.S. ARMY CORPS OF ENGINEERS NORFOLK DISTRICT
Published July 26, 2022 uu 2

PRINT | E-MAIL
NORFOLK, Va. - The U.S. Army Corps of Engineers, Norfolk District, and the City of Virginia Beach signed a Feasibility Cost Share Agreement during an event July 21 to launch the Virginia Beach and Vicinity Coastal
Storm Risk Management Study.

Col. Brian Hallberg, Norfolk District commander, and Patrick Duhaney, Virginia Beach City Manager, signed the agreement which outlines the cost-sharing structure of the three-year, $3 million study authorized
by America's Water Infrastructure Act of 2018.

"Ultimately, the study data will help determine additional steps we can take to mitigate the impact of storm-related coastal flooding,” said Virginia Beach City Manager Patrick Duhaney. “Understanding where to
best utilize limited resources is the first step in working with the Army Corps of Engineers to safeguard our homes, businesses and public infrastructure.”

USACE received $1.5 million federal funding for the study through the Infrastructure Investment and Jobs Act.

The Virginia Beach and Vicinity Coastal Storm Risk Management Study is a comprehensive investigation of flood-risk management problems and solutions in the city. The study will consider past, current, and
future flood-risk management and resilience-planning initiatives and projects underway at USACE and other federal, state and local agencies.

“I'm very excited that we've completed this important first step,” said Hallberg. “We have a tremendous working relationship with the city, and | know the District team is eager to get this study moving forward.”

31
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= o ) o . = - ; : - = i e
— r— = - o T — - e Bl

e
e

Sl —

—— L
e

e - ; X . — A — gl it = =
P T T s S i g Ttk e e TR e T e ———— —— L e e i

Continued Commitment

Reducing flood risks and planning for a vibrant future is an ongoing, iterative process,
requiring sustained actions from the City, its partners and residents.
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Marsh Restoration in Back Bay

VB




Supporting Stakeholders

TheNature (P&

Conservancy

Restoration Foundation
IT'S WORTH SAVING

Albemarle-Pamlico 3

National Estuary Partnership

COMMONWEALTH of VIRGINIA
Office of the Governor

& theRippleEffect

—
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roject Site — Bonney Cove

j City of Virginia Beach

Southern Rivers
Watershed

HUCS: Albemalre-
Pamlico

Virginia

Atlantic

Back Bay
NWR
Boundary

Back Bay
NWR Marsh
Islands

Southern
Back Bay




Project Scope

* Create 41 individual marsh terraces totaling
approximately ~25,000 linear feet
(~47-acre footprint)

o 15-foot-wide terraces throughout the site
o 30-foot-wide terraces in the middle of the
Site

e 33 acres of estuarine wetlands created with

over 130,000 native plants

Create approximately 310 acres of suitable
submerged aquatic vegetation habitat
between the terraces

> theRippleEffect L D eberry“
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Typical Planting Design Details

<t t,
GROUNDSEL TREE » MARSH ELDER

e BIG CORDGRASS

SALTMARSH
C O R D G RAS S COMMON BLACKBIRD GROUNDSEL TREE

TURDUS MERULA
BACCHARIS HALIMIFOLIA

TOPSOIL

BLACK MEEDLERUSH

JUNCUS ROEMERIANUS
e i alid - BIG CORDGRASS

L /__ SPARTINA CYNOSUROIDES
{

WAX MYRTLE
MYRICA CERIFERA

ENCAPSULATED
SAND CORE

LARGEMOUTH BASS
MICROPTERUS SALMOIDES

SALT MEADOW
HAY
15 FOOT - PLANTING DESIGN ‘A’

EMCAPSULATED
SAMD CORE

LARGEMOUTH BASS

MICROPTERUS SALMOIDES
BLACK NEEDLERUSH
JUNCUS ROEMERIANUS

15 FOOT - PLANTING DESIGN ‘B’
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Typical Planting Design Details

TR

30 FOOT - PLANTING DESIGN ‘D’
BALD CYPRESS

WAX MYTLE

GROUNDSEL TREE

BIG CORDGRASS

ENCAPSULATED SAND CORE
DOTTED SMARTWEED
ARROW-LEAF TEARTHUMB

&% theRippleEffect BLACK NEEDLERUSH
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Anticipated Project Timeline and Budget

Preliminary _ Invitationto  Construction  Construction
Engineering Design Bid Start Complete
@
Anticipated Project Timeline = Complete 100% Q4 2024 Q1 2025 Q4 2027
Design Construction  NFWF Grant CFPF Grant Total Cost

Budget = $289,000 $33.8M * $9.8M S5M $45.6

é o
LD | & theRipplekffect *Based off most recent Engineering Estimate.
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Elizabeth River Wetland & Floodplain Restoration




Project Team

ary o AL g . (%D FROEHLING &
L YBINA gremeecy @ Dewberry” (3] i SpERTSON

CHARTING THE COURSE

The James River
INSTITUTE fnr
ArcuzoLoay, Inc.

{~."MAP ENVIRONMENTAL INC. m ."

Ao SDCR

NICHE MARKETING AND PUBLIC RELATIONS

Virginia Department of Conservation & Recreation

é . This project received funding from the Virginia Community Flood Preparedness Fund Grant Program
) A & theRippleEffect through the Virginia Department of Conservation and Recreation (DCR), via CFPF-21-01-08.

T

42



Project Area

Arrowhead
Elementa ry

W

Woods of
Avalon Park

Carolanne
Farms Park




Design Toolkit

High Marsh Vegetation

Low Marsh Vegetation

Mean High Water

Coir log _—— —— Normal Water Level

Fill

Hardwood logs

Bedding stone

Class A1 Riprap

@5 theRippleEst HIGH MARSH SHORELINE PROTECTION
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Design Toolkit

Upland Vegetation

Vegetated Armor Mat

Mean High Water

e
5 -

Coir log

———— Normal Water Level
Fill

Hardwood logs

Bedding stone

Class A1 Riprap

@45 theRippleEffect UPLAND SHORELINE PROTECTION
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Design Toolkit

Upstream Step Pool

Boulders
Existing

Downstream Step Pool

Stone Riffle

5 theRippleEffect STEP-POOL STORMWATER CONVEYANCE
<) theRippleEffec
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Design Layout
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Design Layout
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xisting Site
Conditions

Proposed Site
Conditions




Existing Site
Conditions

roposed Site
Conditions




Anticipated Project Timeline and Budget

Preliminary Invitationto  Construction  Construction
Engineering Start Complete

(&)

Elizabeth River Wetland and Floodplain Restoration 100% 100% Q4 2024 Q1 2025 Q4 2025
Design Construction  CEPF Grant Total Cost

Budget $1.7M $5.2* S3M $9.8M

é o
LD | & theRipplekffect *Based off most recent Engineering Estimate.
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Challenges

e Collecting geotechnical data in Back Bay

* Countering misinformation

* Finding the right consultant

* Environmental Permitting

> theRippleEffect
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Points of Contact

C.J. Bodnar, P.E. Kristina Searles, P.E. Mike Tippin, P.E.
cbodnar@vbgov.com ksearles@vbgov.com mtippin@vbgov.com

More Information — Sea More Information — More Information — Elizabeth
Level Wise Website Marsh Restoration in River Wetland & Floodplain
Back Bay Restoration

6 o
JE | @55 theRippleEffect
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