Living Shoreline
Site Design Options

Kati Grigsby | Urban Restoration Coordinator
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Living Shoreline Design Options

Living Shoreline Group 2 Standard JPA — Could

potentially have green
infrastructure components
incorporated.

Living Shoreline Group 1 Review of Shoreline Stabilization Techniques

HOW GREEN OR GRAY|SHOULD YOUR SHORELINE SOLUTION BE?

No permit necessary DGING - SILLS - BREAKWATER -

From the “Systems Approach to Geomorphic Engineering (SAGE)” website
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Native Wetland Planting — No Fill

May 2024 — Before Planting
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May 2024 — After Planting

June 2025
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Coir Log + Sand Fill + Native Wetland Planting

September 2023 — Before Install
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September 2024 — Sand Backfill
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Coir Log + Sand Fill + Loose Oyster Shell + Native Wetland Plants

November 2024

August 2022 — Post Construction

Spring 2022 — Before Install
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Living Shoreline + Native Buffer

Spring 2022 — Before Install
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May 2024 — Post Construction
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Coir Log + Sand Fill + Oyster Shell Bags + Native Wetland Plants

March 2026— Before Install June 2026 - Post Install

June 2026 — During Install
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Oyster Castles + Loose Oyster Shell + Native Wetland Plants

CBF Staff

July 2025 - Post Install

June 2025 — During Install
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.
Living Shoreline + Managed Meadow Buffer

Come
Volunteer!

Sue Mangan Photography

March 2026— Before Instal March 2026 - Pst Install
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.
Oyster Castles + Sand Fill + Loose Oyster Shell + Native Wetland

e

June 2023— Before Install

August 2026
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Oyster CROWNgq Sand Fill + Loose Oyster Shell + Native Wetland Plants

Cross Section BA-BB Zoomed Bush
Hedge
‘Vegetated Grass Buffer
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g Shoreline + Managed Meadow Buffer

Mallard Point Buffer Design

slse sod cutter to remove turf grass layer.

«Spray herbicide for weed prevention

sLay industrial black tarp on area and leave for three months to kill off seeds.
+October 2026 - Plant

oPlant by section

«+1' on center plug planting.

esGallon pots around edge.

ssTwo Days per section to plant (total 6 days of planting). Pine straw after each planting day.

Aromatic Aster (1,125 Flugs)f
Furple Coneflower {1,125 Flugs|
Little Bluester {1,125 Plugs)

Salidago shoritil (972 Plugs]
Rubeckia hirta (572 Plugs|
American Besch Grass (572 Plugs|

Pink Muhly Grass (122 1 gal pots;

uiterfy Weed (1051 Plugs)
Saltrarsh Fleabane (1,051 Plugs)
Littie Biuestem (1,051 Plugs)

Virginia Saktmarsh Mallow {101 1 gal pots;
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Sills With Plantings

Living Shoreline Sills With Plantings

RIPARIAN
FOREST ZONE

SHRUB /
SCRUB
TYPICAL 20'-30' " ZONE

NEW PROFILE

MARSH PLANTS

NORMAL SILL
HIGH WATER

CLEAN FILL
AS NEEDED North Carolina
* Coastal Federation
® . Working Together for @ Healthy Coast
SILL WITH PLANTINGS . Lo Sy, .40 i s, L

not to scale
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Innovative Living Shoreline Design

— , : Living Shorelines: Innovative Approaches
Living Shorelines: Innovative Approaches . -
“Qyster Catcher™” from Sandbar Oyster Company Oyster Catcher™" from Sandbar Oyster Company
Prapased Recf SIIl Strlture-—Cross-Section View; Pine Knoll Shores Aquarium April 2019 - October 2020
immediate post construction R R .,
20in ~14in 20in —

water land
| } ~4in -

~16in

sand bed

I |

MMl = e

OYSTET Catcner Oyster catcnel
SANDBAR Oyster Catcher Table Oyster Catcher ¥ Pillow I
SYSTER CORMY it (bottom tier; tilted)  Table (top tier) 08
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Innovative Living Shoreline Design
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Sandbar Oyster Co. Oystercatcher™ Tables : ; AR | , January 8, 2023 Photo from Kyle Breuer
and Pillow Living Shoreline 08/12/22 v B T
Photos NC Coastal Federation
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Innovative Living Shoreline Design

Natrx
ExoForms™

A highly flexible, coastal resilience
solution that’s safer and faster to install
than traditional methods, promotes
habitat-growth and ecological benefits,
and gets stronger over time.

DIGITAL DESIGN DIGITAL FABRICATION PHYSICAL DELIVERY

// Living

. shreline  Photos and Text courtesy of Natrx™ (https://natrx.io/living-shorelines-by-natrx)

' Collaborative
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Innovative Living Shoreline Design

Monitor-Merrimac Bridge Tunnel

Project area

Cross-section: A-A’
Note: not to scale

Spartina alterniflora
plantedon 18” centers
between mean tide to

; MHW
\V : MLW
g e
N |
AN

Natrx Solutions
Exoform (2.5' x 3.5')

Average Project width 15’

Note: vertical datum is Mean
sea Level

50 200

Natrx™ Living Shoreline Design Project, Norfolk, Va. From Ryan Walsh — — e

7/ Living
Shoreline

——— CRESAPEALRE HiT ciwoeie Natrx Solutions™ Project design plans provided by Ryan Walsh
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Innovative Living Shoreline Design
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Bank Grading and Plantings

LINE OF OLD

CUT BANK
MARSH PLANTS A

NORMAL LOW WATER N | S L™

CLEAN FILL

AS NEEDED
VEGETATION PLANTING WITH
BANK RE-GRADING B
not to scale

RIPARIAN ZONE

TREES, SHRUBS,
HERBACEOUS
VEGETATION

NORMAL HIGH WATER \"‘IH\”",’."'" n f, | f A A s

North Carolina
Coastal Federation

Working Together for a Healthy Coast

s Lara Borksy, 8+ 0 dasign studio, PLLC

Riparian Buffer Restoration with Marsh Creation

RIPARIAN BUFFERS MIXED TREES,
not lo scale SHRUBS, AND HERBACEOUS
VEGETATION

SHRUBS AND HERBACEOQUS
VEGETATION

MARSH PLANTS /
UPLAND AREA

North Carolina )
Coastal Federaticn
RIPARIAN AREA A

Waorking Together for o Heolthy Coost

. STREAM/
CREEK

Al Lavs Backley, 00 dlasipe sk, ALC
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Hybrid Living Shoreline Measures

Plants with Biologs

Photo: North Carolina Coastal Federation
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Combination or Hybrid Projects

Photo: North Carolina Coastal Federation




Coir Log Methods

* Works in areas with minimal
wave energy BIO-LOGS BOUND LOWMARSH  HIGH MARSH
* Can be combined with other SR N
measures A "lf\ .
VI ‘ W
* Biologs provide temporary NORMAL HIGH WATER M l/’ t"p, N
protection for juvenile plants \}'-‘ k‘ ([
* Need initial monitoring and |
o 5 NORMAL LOW WATER -
minimal maintenance to ensur gorthtc??liga ]
plants are growing ag"_f,—? " btk rimsitiog
A = ilus. Lara Beridey, B+0 design studio, PLLC
STONE TOE ¥
SUPPORT AS
NEEDED BlO-LOG SHORELINE
not to scale
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Coir Log Methods

Photo: North Carolina Coastal Federation
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Plants with Biologs

Photo: North Carolina Coastal Federation

18 months post-installation




rading and Plantings
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Coir Log Methods

l Address: 3025 Vendome Terrace

Norfolk, VA 23509 [&5 Open with Google Bocs
= | —

N

Existing Vegitation

4R planting area o 3-Block High Oyster
5. aiternifiora with Castie Formation (12°%12°%8°)
gocse fencing Placed on gecletile fabric
Existing Vegitation

Wean High Water: 2 76ft
Above MLW

Loose shell the be placed in front of cases

7 = Mean Low Water
17 diameter coir log o -
Sand fill

Address: 3025 Vendom Terrace
Norfolk Virginia 23509

Datum: MLW=0

Mean High Water

Mean Low Water N 4 feet wide / Scale: 1inch = 2.9 feet
Oyster Castles and Bergs planting
Coir Logs '
Area of Existing Oyster Reefs

Potential Planting area
Parcel boundaries of the
homeowner

Google Earth

_d\
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Lafayette River
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Shoreline Krause Site, Norfolk, VA, photos/plans from Barbara Gavin
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Vertical Wall Sills

” TYPICAL 20° OFFSHORE
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® : Working Together for a Healthy Coost
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Vertical Wall Sills

Vertical Wall Sills

Photo: MNorth Carolina Coastal Federation
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Shoreline Photos from North Carolina Coastal Federation



Stone Sills With Freshwater Plants

Stone Sill Living Shoreline in Freshwater Environment
owan River, Edenton, NC (2004-2005)

SIS IS SIS ‘ PP PSS IS WEE =313

£/ 7 A2y, o SLLE = 260
[T
A "
7 / 7 Mo @LE= 3.1

170 00,070,700, 00,40, Orhiead City DCM

B 7 70, o N e
L S S L A, ; / 'y .
Gux st

ks 15
fil - 1 St 287

)

North Carolina Wildlife Resources Commission
Divasicn of Boatng a0 inland Fahenes
\
\' Edenhoune Bulktead Rescvation Proect
a, \
I ' \\ ‘I @HL= 440 \ Prooosed Ste Plan
FOL= 320 ._\ ) ) .
@onL= -5 -
~ \ cxistng operings in rock wall \ -y - - ‘{
Propoved oy s . e | seess
( G I| nﬂmt‘;m;ﬂu n.clur of the shoreline and wave action _— ‘ -
LN s gy i S == 1 .
~ eealwaters are 1o be wide m-wuu-wrﬂa‘ R - )
\\b either durcction, approximately 15-20 overs: - | — :..
PILE = -5.50 : -~ | i s |
RS @OL= 550 - > Resi S
! oy @I = -6 ]" |

g Living
/- Shoreline
Collaborative

C BL P CHESAPEAKE BAY
Landscape Professional



Stone Sills With Freshwater Plants

Stone Sill Living Shoreline in Freshwater Environment
Edenhouse Boat Ramp, Chowan River, Edenton, NC (2004-2005)

S 34 Exist ng typical cross section impraved shoreline
o Existing send A Existing Gravel Are
NWL ¥ T
Proposed modification to cross section to reduce
shoreline scour
Existing Grassed Arca Existing Gravel Area
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Containment Structures with Plantings

L TYPICAL 20'-30

MARSH PLANTS

Stone Containment Structures

AR ek

R <

CONTAINMENT
STRUCTURE
(LE. OYSTER BAGS,
STONE, LOGS)

SHORELINE

NORMAL HIGH WATER

NORMAL HIGH WATER TR

NORMAL LOW WATER  ___

North Carolina )
CONTAINMENT STRUCTURES : Sﬂaf}?[ffd”fh?cor]
WITH PLANTINGS e Low Bt B0 e e AL Stone Containment ;
not to scale B e Stone Containment Structure

Structure
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Oyster Shell Living Shoreline Methods

3 OPTIONS: EXISTING OR RESTORED MARSH GRASSES

OYSTER REEF / SILL /ﬂ/ /%*_7/ P
A

WITH PLANTINGS \ 5
ul/“)//i H| I!VM v/! /

not to scale
T '-i.'_tj Kgpj
.
J g1

~ SUBMERGED
AQUATIC
VEGETATION

OYSTER

'Y BAGS
North Carolina 4 ,“4 #
Coastal Federation Am
Working Together for a Healthy Coast I ]

ilus. Lara Beridey, B-0 design studio, PLLC
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Loose Oyster Shell Sills/Patch Reefs

Loose Oyster Shell Methods- Morris Landing, NC

Approximate width of the
base of the proposed oyster
reefs = 10-30° (depending
upon site conditions).

Approximate height of the
proposed oyster reefs = 12-
18" {depending upon site
conditions).

Loose oyster shell sill after Hurricane Matthew

Photo: North Carolina Coastal Federation Photo: L. A. Jansen
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Marsh Toe Revetments

s
// Living
/ Shoreline

Lol 2 Colaborative Photos from North Carolina Coastal Federation

Landscape Professional




Marsh Toe Revetments

Deer Creek Living Shoreline Project

QOyster Shell Bag Marsh Toe Revetment

EXISTING MARSH

Coastal
Wetlands

NHW (18 inches)

EROSION ESCARPMENT

NLW (6 inches)

Escarpment

NORMAL HIGH WATER

—

Coastal .
Wetlands | :vﬂ%x;mum 5 feet |
i
ROCK OR oyersnet Jomersar [oersar | NHW (18 inches)
QYSTER BAGS FILTER CLOTH Marsh OysterShell  |Oystershell  [oyst Shell )
Escarpment Oyster Shell Oyster Shell Dyslersrrell NLW (6 mChES}

NORMAL ® Bottom Substrate
LOW WATER

North Carolina _
Coastal Federation

Working Together for a Healthy Coast

wus. Lara Borkiey, 8+ O design studio, PLLC

MARSH TOE REVETMENT

not to scale
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Oyster Domes Living Shorelines

Use of Oyster
Domes For Living
Shorelines
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Oyster Shell Bag Sill

Oyster Shell Bag Sills at Jones Island

| 6 ft. wide |
I |
NHW (18 in.) l Oyster bag | Oyster bag ‘
——— [ Oysterbag | Oysterbag | ~ 15t high
( 1 Marl bag Marl bag l Marl bag |
Bottom Substrate -
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Innovative Living Shoreline Design

Living Shorelines: Innovative Approaches- Oyster Castles®
“Oyster Castles® from Allied Concrete alliedconcrete.com

Oyster Castles™- Photo by Barbara Gavin
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Innovative Living Shoreline Design
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‘Western Branch Elizabeth River
Existing Pier <> PLANTING AREA
% T EXISTING MARSH
H OYSTER CASTLE SILL
. @mmms  COIR LOG
O
FIXED MEASUREMENTS : 1e Sills
D-E: 70 Coir Logs oyster Cast
D-G: 70
F-H: 65
FL 70
F-J: 102
Address: FElizabeth River i . .
900 Westmoreland Ave m]mmwm%mm Proposed Living Shoreline
Portsmouth, VA 23707 —
Datum MLW = 0.0 Scale: 1"=18'
EXISTING PROPOSED
PHRAGMITES AND PATENS SPARTINA ALTERNIFLORA

\

2 A
EXISTING GRapE -

| ~6'

SSAND FILLZ

an high water 26

mean low waler 0.0

OYSTER CASTLE SILL

Rollings Oyster Castles- Photos and Plans Provided by Barbara Gavin



Coir Log Methods

Address: 3025 Vendome Terrace
Norfolk, VA 23509

“\.Elizabeth
River

Krause Site, Norfolk, VA, photos/plans from Barbara Gavin
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