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Using the Key References Guide

This reference guide is intended as a companion to the CBLP-Shorelines Certificate Program. It provides a
collection of resources including guidance documents, manuals, websites, digital tools, videos, and regulations
used to develop and deliver the course.

This course also utilizes a companion webpage https://certified.cblpro.org/cblp-shorelines-workshop-materials/
that includes the required key references, course materials, video links, and assignments.

Other optional resources that practitioners may find useful are also included. Many of the linked resources are
not under the control of CBLP and may change or become unavailable. This guide was developed for Virginia
and includes state and local laws, regulations, and permitting information that may not apply to practitioners in
other states. Consult your state’s regulatory authorities for regions outside of Virginia.
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Introduction

The Code of Virginia defines a living shoreline as “a shoreline management practice that provides erosion
control and water quality benefits; protects, restores, or enhances natural shoreline habitat; and maintains
coastal processes through the strategic placement of plants, stone, sand fill, and other structural and organic
materials. When practicable, a living shoreline may enhance coastal resilience and attenuation of wave energy
and storm surge.”

In 2020, the Virginia General Assembly enacted legislation which made living shorelines the required approach
to shoreline management unless the best available science shows that a living shoreline is not suitable.
Resources related to this legislation and other federal, state and local laws are listed in the Permitting section
of this guide.

Within the Chesapeake Bay Region, living shorelines are considered a shoreline best management practice
eligible for nitrogen, phosphorus, and sediment total maximum daily load reductions to meet the Chesapeake
Bay Watershed Restoration goals.

The Living Shoreline Collaborative (LSC) is a group of regional and state partners working together to scale
up implementation of resilient practices along shorelines in the tidal James River watershed. The LSC is
convened by the James River Association, led by a steering committee of regional and state living shoreline
practitioners, private businesses, advisors, and educators, and supported by funding from a National Fish and
Wildlife Foundation Grant and Virginia Environmental Endowment. The mission of the LSC is to provide access
to best practices, information and data to ensure thriving living shorelines through education, outreach,
monitoring, training and implementation with a network of partners and communities in the James Watershed
and beyond.

As the demand for living shorelines increases, the demand for consistently trained, experienced living
shoreline professionals and a means to connect those professionals with employers and property owners is
increasing. Recognizing this need, the James River Association and steering committee partners proposed to
establish a Training team, led by Wetlands Watch staff and the Chesapeake Bay Landscape Professional
(CBLP) program, and funded through a National Fish and Wildlife Foundation INSR grant. The Training Team
of regional and local experts and practitioners was convened in 2021, conducted a refined needs assessment,
developed standardized materials and a process to establish a cost-effective means of engaging and
consistently training and upskilling living shoreline practitioners throughout Virginia and eventually other Bay
states. The goal is to grow a network of skilled practitioners to support living shoreline programs and project
implementation, connect clients with trusted service providers, and improve capacity of existing shoreline
businesses to implement more living shorelines. The goal is to pilot the series in Hampton Roads, Virginia to
meet the needs of LSC partners, then refine and adapt for delivery throughout the Chesapeake Bay Region.

The program, CBLP-Shorelines, is designed to provide a hands-on, interactive professional development
experience from site evaluation, to living shoreline designs and permitting, construction, maintenance and
monitoring and concluding with a “learn as you do” living shoreline installation led by experienced living
shoreline professionals. The focus of all work will be on living shoreline projects that fall under the Virginia
Group 1 and 2 General Permits. Participants will be exposed to professional best practices and interact with
experienced practitioners, regulators, advisors, and contractors as instructors. Participants will also understand
the limitations of their own knowledge and experience and when to call an expert or partner with others to
ensure the living shorelines they work on are correctly designed, permitted, installed, maintained and
monitored according to state and federal regulations and to meet the goals and objectives of the client.
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https://www.jamesrivershorelines.org/about-the-lsc.html

Course Overview

Site Assessment & Design Considerations

Learning Objectives

e Field and classroom introduction to Terminology, Tools and Methodology for living shoreline project
site assessments to inform design and suitability of living shoreline practices for Virginia Type 1 and 2
general permits.

e Introduction and practice performing online desktop analyses including tools and methodology of
existing conditions, erosion rates, future predictions with sea level rise, and other digital data
available for use.

e Guided field evaluation of potential living shoreline sites using checklist. Introduction to tools used in
site assessment.

e Become familiar with planting zones and suitable plants for each

e Be aware of design considerations relevant to the RPA and Chesapeake Bay Act; develop a whole
property approach

e Become familiar with interpreting site assessment data to inform living shoreline feasibility and design
options

e Understand living shoreline design options including various types of sills and appropriate conditions
and materials for each
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Design & Permitting

Learning Objectives

Design

Develop a living shoreline design and permit application using site assessment data and pre-design
consultations w/ regulators and property owners.

Understand how existing and future site conditions, regulatory compliance, and property
owner-specific attitudes, goals and level of protection needed inform living shoreline feasibility, design
options, materials selection, and permitting.

Understand living shoreline and hybrid design options including various types of sills and appropriate
conditions and materials, and the pros and cons for each.

Incorporate future conditions into site design

Develop graphics and site plans to meet permitting requirements

Permitting

Become familiar with the regulatory agencies and jurisdictions related to General Permits 1 & 2
Learn requirements of the Joint Permit Application and how to complete
Understand factors that trigger additional review or delays in permit processing

Be familiar with locality requirements prior to starting work
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Construction & Maintenance

Learning Objectives

Become familiar with general equipment requirements and considerations
Explore additional site assessment and field verification tools
Become familiar with construction materials and identify where and how to source them

Understand how to establish site access and employ protection strategies to minimize damage to
surrounding area

Become familiar with construction sequencing
Understand planting protocols and techniques
Understand common maintenance tasks over the lifespan of a living shoreline

Learn to identify maintenance needs through site inspection and develop a written maintenance plan
for homeowner/contractor

Understand the role of monitoring in determining adaptive management strategies and become
familiar with monitoring protocols

Identify business opportunities related to maintenance and monitoring services

5
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General Information on Living Shorelines

Resource: nderstanding Living Shorelin

Type: Website

Source: NOAA

Resource: Living Shorelines 101

Type: Video

Source: Virginia Institute of Marine Science

Resource: Guidance for Considering the Use of Living Shorelines

Type: Guidance document

Source: NOAA

Resource: National Map of Living Shoreline Projects

Type: Storymap

Source: NOAA

Resource: Integrated Shoreline Management Handbook

Type: Guidance Document

Source: Virginia Institute of Marine Science ==
Resource: Tidal Wetlands Guidance v
Type: Guidance document

Source: Virginia Marine Resources Commission - -
Resource: Living Shorelines on the Nansemond River

Type: Storymap

Source: Chesapeake Bay Foundation

Resource: Shoreline Decision Support Tool

Type: Online Tool -

Source: Virginia Institute of Marine Science B

Resource: Shoreline Management BMPs

Type: Guidance Document = .
Source: Chesapeake Stormwater Network =
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https://www.fisheries.noaa.gov/insight/understanding-living-shorelines
https://www.youtube.com/watch?v=aZGELI4i_Ys
https://www.habitatblueprint.noaa.gov/wp-content/uploads/2018/01/NOAA-Guidance-for-Considering-the-Use-of-Living-Shorelines_2015.pdf
https://storymaps.arcgis.com/stories/edc3cc67b37f43a5a815202f81768911
https://www.vims.edu/ccrm/advisory/ccrmp/handbook/index.php
https://mrc.virginia.gov/regulations/Final-Wetlands-Guidelines-Update_05-26-2021.pdf
https://storymaps.arcgis.com/stories/fb390a20ea3241b1b395cc1491ecf30e
https://cmap2.vims.edu/LivingShoreline/DecisionSupportTool/index.html
https://chesapeakestormwater.net/wp-content/uploads/2022/07/8794-1.pdf

Site Evaluation

Resource:
Type:
Source:

Description:

Desktop Analysis Instruction Guide
Document

Chesapeake Bay Landscape Professional Program

Collection of tools and step-by-step instructions for completing the

desktop analysis assignment.

Resource: Google Earth

Type: Digital/Desktop Tool

Source: Google

Description: Downloadable software with a suite of tools for conducting desktop
analysis.

Resource: Google Earth Tools for Site Data Collection

Type: Digital Tool

Source: Virginia Institute of Marine Science

Description:  Google Earth tools for finding mean tide range and NAVD88 to MLW

conversions.

Resource:
Type:
Source:

Description:

Nautical Chart Viewer
Digital Tool
NOAA

Interactive map viewer used in desktop analysis; gives offshore depths,

information on navigation channels, and submarine pipelines.

Resource: Flood Insurance Studies

Type: Report :
Source: Federal Emergency Management Agency (FEMA)

Description:  Jurisdiction reports provide storm surge stillwater elevations relative to -
NAVDS8S. —
Resource: Shoreline Change Viewer

Type: Digital Tool

Source: Virginia Institute of Marine Science

Description:  View historical shoreline imagery and find rates of shoreline change.

Resource: Sea Level Curves

Type: Digital Tool

Source: AdaptVA

Description:  Select from various models to find sea level rise prediction curves for a

specific area.
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https://certified.cblpro.org/wp-content/uploads/2023/02/Desktop-Analysis-Guide-1.pdf
https://earth.google.com/web/@28.51591082,-84.07475485,-4751.4298873a,20098238.17042351d,34.999826y,342.19309429h,0t,0r
https://www.vims.edu/research/departments/physical/programs/ssp/shoreline_management/living_shorelines/class_info/tideranges_and_conversions/index.php
https://nauticalcharts.noaa.gov/enconline/enconline.html
https://msc.fema.gov/portal/advanceSearch
https://vims-wm.maps.arcgis.com/apps/webappviewer/index.html?id=cd5cf9b788d0407fb9ba5ffb494e9bae
http://adaptva.org/info/virginia_sea_level.html

Resource: Interactive SAV Map _

Type: Website/Digital Tool 7 al
Source: Virginia Institute of Marine Science T
Description:  Historical record of storm and significant weather phenomena data from i__ Euuuna y
January 1950 to October 2022. = :
Resource: Tidal Range & Current Conditions

Type: Digital Tool i

Source: NOAA

Description:  Provides information from NOAA Stations, including wind speed and -

direction, and water currents.

Resource:
Type:
Source:

Description:

that can assist in evaluating a site for marsh plant and oyster suitability.

Chesapeake Bay Environmental Forecast System
Website

Virginia Institute of Marine Science

Environmental forecasts, including salinity, temperature, and acidification,

Resource: Site Assessment Tools

Type: Powerpoint

Source: Virginia Institute of Marine Science

Description:  Presentation of tools for completing a desktop analysis and site evaluation.

Resource: Significant Wave Height Prediction Curves

Type: Online Drainage Manual

Source: Virginia Department of Transportation

Description:  Includes prediction curves for determining a design wave

Resource: NOAA Shoreline Website
Type: Website/Digital Tools e N\
Source: NOAA

Description:  Collection of tools for shoreline change analysis and boundary

determination.

Resource: Digital Shoreline Analysis System

Type: Digital Tool (ArcGIS extension download)

Source: NOAA

Description: Requires ArcGIS 10.4-10.6; computes rate of shoreline change
Resource: Shoreline Management in the Chesapeake Bay

Type: PDF

Source: Virginia Institute of Marine Science

Description: Pages 1 - 22 provide good background on Virginia’s coastal processes.

Other information may be outdated.
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https://www.vims.edu/research/units/programs/sav/access/maps/index.php
https://tidesandcurrents.noaa.gov/map/
https://www.vims.edu/research/products/cbefs/index.php
https://certified.cblpro.org/wp-content/uploads/2023/02/Tools-presentation.pdf
https://www.virginiadot.org/business/resources/LocDes/DrainageManual/chapter13.pdf
https://shoreline.noaa.gov/
https://coast.noaa.gov/digitalcoast/tools/dsas.html
https://www.dcr.virginia.gov/soil-and-water/document/shoreline-management-in-chesapeake-bay.pdf

Resource: National Data Buoy Center

Type: Digital Tool

Source: NOAA

Description:  Provides current and historical data including storm surge, wave
frequency and magnitude.

L

Resource: Storm Events Database

& NOA A REREIE R Hunon P
Type: Website SEEEc
Source: NOAA = |=

Description:  Historical record of storm and significant weather phenomena data
from January 1950 to October 2022.

Terrestrial animal and bird use

Increased rainwater intercaption a

Reduced nutrient content of groundwater
Reduced sediment runoff Aquatic animal and bird use

E Increased erosian protection

Decreased wave energy

Source: Virginia Institute of Marine Science Center for Coastal Resource Management
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https://www.ndbc.noaa.gov/
https://www.ncdc.noaa.gov/stormevents/

Design & Construction

Resource: Designing for Level Ri Hi
Type: Video
Source: Tim Stromberg, Stromberg, Garrigan & Associates

Description:  Details regulatory factors and design decisions in re-developing the

Ryan Resilience Lab’s living shoreline site design to adapt to sea level rise.

Resource: Living Shoreline Design Guidelines for Shore Protection in

Virginia’s Estuarine Environments

Type: Guidance Document
Source: Virginia Institute of Marine Science
Description:  Advises consultants, designers, contractors, and other professionals

on the use of living shoreline strategies.

Resource: Incorporating Oysters Into Living Shorelines

Type: Report

Source: Chesapeake Bay Foundation

Description:  Overview of factors related to oyster suitability and methods; includes

spec sheets for six oyster products.

Resource: Natrx ExoForms
Type: PDF
Source: Natrx

Description:  Spec sheet for Natrx ExoForms

Resource: Living Shoreline Engineering Guidelines (2022 Update)

Type: Guidance Document
Source: Stevens Institute of Technology

Description:  Updated engineering guidelines for living shorelines

Resource: Living Shoreline Sea-Level Resiliency
Type: Report
Source: Virginia Institute of Marine Science

Description:  Evaluation of sand, rock, and plant-based living shorelines to

determine resilience to sea level rise, informs resilient design methods.

Resource: Living Shoreline Design Alternatives
Type: Website

Source: Virginia Institute of Marine Science
Description:  Overview of three categories of design approaches to living

shorelines: non-structural, sills & breakwaters, and shellfish reefs
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https://youtu.be/3JhbEMpVmBw
https://scholarworks.wm.edu/reports/833/
https://scholarworks.wm.edu/reports/833/
https://www.cbf.org/document-library/cbf-guides-fact-sheets/incorporating-oysters-into-living-shorelines.pdf
https://natrx.io/wp-content/uploads/2022/06/Natrx.ExoForms.pdf
https://www.researchgate.net/publication/365628075_Living_Shorelines_Engineering_Guidelines_2022_Update
https://scholarworks.wm.edu/reports/2487/
https://www.vims.edu/ccrm/outreach/living_shorelines/design/index.php

Resource: Neighborhood Wetland Stewardship: Project Management Manual
Type: Guidance Document

Source: The Lafayette Wetlands Partnership \9\
Description:  Provides information on available resources, project planning, site plan EL
development, permitting, material acquisition, volunteer recruitment, and monitoring.

Resource: Planting Considerations for Living Shorelines

Type: Video
Source: Florida Sea Grant LIVING
Description:  Information for installing marsh vegetation.**Note: this video contains SHORELINES

information on planting both marshes and mangroves, however, mangroves are not

[ e e s m oo |

relevant to Virginia.

Resource: Field Guide to Virginia Salt and Brackish Marsh Plants

Type: Guidance Document fi_elfuideh\f_i!_g‘i:ﬂukl.lmd Ifocllishllnrsh?lnm.
Source: Virginia Institute of Marine Science = ik *,
Description:  Printable, illustrated field guide that includes color photographs for L il

identification, marsh planting zone, plant height, and bloom period

Resource: Plants for Freshwater Marsh
Type: Website
Source: Virginia Institute of Marine Science

Description:  Lists common plants found in Virginia’s tidal freshwater marshes and

includes color photos and descriptions

Resource: Virginia Invasive Plant Species List
Type: Website, PDF

Source: Virginia Department of Conservation and Recreation (DCR)

Description:  Current list of invasive species as identified by DCR as posing a threat to

Virginia’s forests, marshes, wetlands, and waterways.

Resource: Native Plant Finder
Type: Digital Tool
Source: Virginia Department of Conservation and Recreation (DCR) | e P oot Rt

Description:  Online form for identifying suitable native plants for particular site

characteristics.

11 Living Shorelines Key References: Virginia


https://warehouse.emediava.org/media/15/2b/152b2b62-f898-4353-926c-df7dfdf3283a.pdf
https://www.youtube.com/watch?v=2jf6w8DOzOs&list=PLkdx6TTJS-eTRFtSphaosA0NLYuAm_tx3
https://www.vims.edu/ccrm/outreach/teaching_marsh/native_plants/salt_marsh/saltmarshfieldguide_8x11.pdf
https://www.vims.edu/ccrm/outreach/teaching_marsh/native_plants/freshwater/index.php
https://www.dcr.virginia.gov/natural-heritage/invsppdflist
https://www.dcr.virginia.gov/natural-heritage/native-plants-finder

Resource: Regional Native Plant Guides
Type: Website/PDF
Source: VA DEQ Coastal Zone Management Program

Description: Downloadable regional guides; the website also includes links to recorded

webinars on a variety of topics related to native plants and other resources

Resource: Delaware Wetland Plant Field Guide

e Delaware
Type: PDF Wetland Plant
Source: Delaware Department of Natural Resources and Environmental Control %cﬁtﬁé

i
)

Description: Downloadable field guide with color photos, includes native and some

non-native plants. Note: Species listed as native for Delaware may not also be native to

Virginia.
Resource: Wetland Plant Catalog
Type: PDF
Source: Environmental Concern
Description:  Wholesale plant catalog, includes plant size, water & salinity tolerance, and
notes
B et plasns e -
Resource: Wetland Species List R
Type: Website
Source: Wetland Plants Inc
Description:  Searchable plant list with growing conditions
Resource: Tidal Wetland Plants
Type: PDF
Source: Lynnhaven River NOW
Description:  Brief list of plants by marsh zone.
Resource: Native Plants for Wetlands Restoration & Enhancement
Type: PDF
Source: City of Norfolk, VA
Description:  Source guide includes select species and list of suppliers.
Resource: Planting Guidance
Type: PDF
Source: North Carolina Coastal Federation
Description:  Information on plants, planting techniques, tools, and timing.
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https://www.plantvirginianatives.org/virginia-regional-native-plant-campaigns-guides
https://documents.dnrec.delaware.gov/Admin/DelawareWetlands/Documents/Delaware%20Wetland%20Plant%20Field%20Guide/DelawareWetlandPlantFieldGuideOnline.pdf
https://wetland.org/wp-content/uploads/2023/02/2023-Nursery-CatalogWEBSITE-2pagelayout.pdf
https://www.wetlandplantsinc.com/species
https://www.norfolk.gov/DocumentCenter/View/28714/LYNN-25637-WetlandsInsrt_Summ15rv-111?bidId=
https://norfolk.gov/DocumentCenter/View/3827/Wetland_restoration_guide?bidId=
https://certified.cblpro.org/wp-content/uploads/2023/03/Planting-Guidance_NC-LS-Training.pdf

Permitting

Resource:
Type:
Source:

Description:

Code of Virginia
Website

Virginia’s Legislative Information System

Virginia’s law regarding living shorelines, including the

Commonwealth’s definition, development of the general permit, and guidance.

Resource:
Type:
Source:

Description:

St line M I & Jurisdicti
Website

Virginia Institute of Marine Science

Summary of local, state and federal regulations and jurisdictional

boundaries relevant to living shorelines.

Center for Coastal Resources VManagement

Resource: Tidewater Joint Permit Application

Type: PDF

Source: US Army Corps of Engineers

Description:  Downloadable, fillable permit application

Resource: US Army Corps of Engineers, Norfolk District

Type: Website

Source: US Army Corps of Engineers

Description:  Information on the regulatory mission and procedures of the US Army

Corps of Engineers.

Resource:
Type:
Source:

Description:

VMRC General Permit Flowchart
PDF
Chesapeake Bay Landscape Professional Program

A flowchart outlining the review processes associated with a Virginia

Marine Resources Commission Group 1 or 2 General Permit for living shorelines.

Resource:
Type:
Source:

Description:

Overview of Regulatory Agencies
PDF

Chesapeake Bay Landscape Professional Program

Provides an overview of the roles of local, state, and federal agencies

involved in permitting living shoreline projects
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https://law.lis.virginia.gov/vacode/title28.2/chapter1/section28.2-104.1/
https://www.vims.edu/ccrm/advisory/ccrmp/handbook/laws/index.php
https://usace.contentdm.oclc.org/utils/getfile/collection/p16021coll7/id/12642
https://www.nao.usace.army.mil/Missions/Regulatory/
https://certified.cblpro.org/wp-content/uploads/2023/02/Living-Shoreline-Permit-Process.pdf
https://certified.cblpro.org/wp-content/uploads/2023/02/Regulatory-Agencies.pdf

Resource:

Type: Website
Source: Virginia Marine Resources Commission
Description: A list of all habitat permit types issued by VMRC, including those

pertaining to living shorelines, and links to the associated regulations.

Resource: Living Shoreline Group 1 General Permit
Type: PDF
Source: Virginia Marine Resources Commission

Description:  Complete regulation authorizing the Group 1 General Permit

Resource: Living Shoreline Group 2 General Permit
Type: PDF
Source: Virginia Marine Resources Commission

Description:  Complete regulation authorizing the Group 2 General Permit

Resource: Local Government Contact Guide
Type: Website
Source: AskHRGreen

Description:  Provides contact information for local government staff; scroll down

page to find the list

Resource: National ESA Critical Habitat Mapper
Type: Website/Digital Tool

Source: NOAA
Description: Interactive mapping to identify critical habitat and endangered species

information, as well as associated regulatory rules

National ESA Critical Habitat Mapper

Resource: Essential Fish Habitat Mapper
Type: Website/Digital Tool

Source: NOAA
Description:  Mapping tool to identify geographic information on managed fish

species and habitat areas of particular concern

Essential Fish Habitat Mapper

Resource: USFWS Information for Planning and Consultation
Type: Website/Digital Tool
Source: NOAA

Description:  Project planning tool, videos and FAQ for the environmental review

process
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https://www.mrc.virginia.gov/regulations/regindex.shtm#habitat
https://www.mrc.virginia.gov/regulations/MRC_Scanned_Regs/Habitat/FR1300_09-01-15.pdf
https://www.mrc.virginia.gov/regulations/MRC_Scanned_Regs/Habitat/FR1330_11-01-17.pdf
https://askhrgreen.org/gtk-gtd/living-on-the-water/
https://www.fisheries.noaa.gov/resource/map/national-esa-critical-habitat-mapper
https://www.fisheries.noaa.gov/resource/map/essential-fish-habitat-mapper
https://ipac.ecosphere.fws.gov/

Resource: ion 7 Consultations in the Gr r Atlantic Region
Type: Website
Source: NOAA
Description:  Information on federal agency consultations relating to the

Endangered Species Act

Resource: Fish & Wildlife Information Service
Type: Website/Digital Tool
Source: Virginia Department of Wildlife Resources

Description:  Mapping and report tool that identifies conservation species, along

with their conservation status, potentially found within a specified area

Resource: Virginia Department of Historic Resources
Type: Website

Source: Virginia Department of Historic Resources

Description:  Contact information for Regional Preservation Offices and information

on historic properties. ="

Chesapeake Bay Preservation Act Program
(VA Department of Environmental Quality and Local)
Resource Protection Area Features

Virginia Marine Resources Commission® (State)

' [
| [
! |
| | |
I | € )I
' ' Wetlands Board (Local) _ | |
| I€ r 4
| |
|
: i US Army Corps of Engineers (Federal) ):
| VA Department of Environmental Quality Water Protection Program (State) |
|
| | |
I | 1.5 Mean Tide Range :
....... REPLES S A SR R A Ve L S s s s o MHW
MLW |

I
I
Non-Tidal | | I
I
I

I 100"Resource Protection | adjacent Tidal Wetlands I Subaqueous Lands
| Features | Wetlands |

e - il o . g o e e e v O e e T, ) i ) i (i

*  VMRC has oversight authority for the Tidal Wetlands Act and administers the Act in localities without a wetlands zoning ordinance and local wetlands board.
Virginia Shorezone Jurisdictions: legally defined shoreline resources and the relevant local, state and federal authorities. Note that some authorities cross

resource boundaries and most resources have at least two responsible regulatory authorities. Symbols courtesy of the Integration and Application Network
(ian.umces.edu/symbols/), University of Maryland Center for Environmental Science,
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https://www.fisheries.noaa.gov/new-england-mid-atlantic/consultations/section-7-consultations-greater-atlantic-region
https://services.dwr.virginia.gov/fwis/
https://www.dhr.virginia.gov/about-dhr/regional-preservation-offices/

Maintenance & Monitoring

Resource:
Type:
Source:

Description:

Maintaining Your Shoreline Stabilization Practice
Guidance Document

Maryland Department of Environment

Provides information on maintaining different types of shoreline

stabilization projects including non-structural (e.g., beach nourishment, slope grading and

terracing, marsh creation) and structural (e.g., revetment, bulkheads, jetties and groins).

Resource:
Type:
Source:

Description:

Neighborh Wetlan

Guidance Document

wardship: Proj Man ment Manual

The Lafayette Wetlands Partnership

Provides information on available resources, project planning, site plan

development, permitting, material acquisition, volunteer recruitment, and monitoring.

Resource:
Type:
Source:

Description:

Six St Create Y Living St l
Website/PDF

Chesapeake Bay Foundation

List breaking down steps for a homeowner to design, permit, install, and

maintain a living shoreline

Living Shesreling Chackiist

TTLE

Resource: VCAP Manual

Type: Guidance Document

Source: Virginia Association of Soils and Water Conservation Districts
Description:  Provides guidelines for annual maintenance of VCAP living shoreline
projects (page 88)

Resource: Living Shoreline Maintenance and Troubleshooting

Type: Website

Source: Delaware Living Shoreline Committee

Description:  Provides a list of common problems that could occur after installation of

living shoreline and solutions to those problems.
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https://mde.maryland.gov/programs/Water/WetlandsandWaterways/DocumentsandInformation/Documents/www.mde.state.md.us/assets/document/WetlandsWaterways/Shoreline_maintain.pdf
https://warehouse.emediava.org/media/15/2b/152b2b62-f898-4353-926c-df7dfdf3283a.pdf
https://www.cbf.org/about-cbf/locations/virginia/issues/living-shorelines/six-steps-to-create-your-living-shoreline.html
https://vaswcd.org/wp-content/uploads/2022/09/VCAP-PY23-24-Manual.pdf
https://www.delawarelivingshorelines.org/maintenance-and-troubleshooting

Cost Share Programs

Resource: Virginia Conservation Assistance Program

Type: Website
Source: Virginia Association of Soil and Water Conservation District RN . )

4  Virginia Conservation
Description:  Cost share program that provides financial incentives and technical and d Hisletancs oy

educational assistance to Virginia property owners installing Best Management Practices.

Resource: Living Shoreline and Shoreline Buffers o .
oo
Type: Website
LIVING SHORELINES &
Source: Elizabeth River Project AHRRELIER ENEERES

Description:  Cost share program that provides financial assistance to shoreline projects

within the Elizabeth River watershed.

Resource: mes River Living Shorelin hare Program P e
Type: Website
Source: James River Association

Description:  Cost share program that provides financial assistance to shoreline projects @

within the James River watershed.

Resource: Pearls Yard Program e — |
Type: Website
Source: Lynnhaven River NOW

Description:  Cost share program that provides financial assistance to shoreline projects

within the Lynnhaven River watershed.

Resource: Eight the FI Program
Type: Website
Source: Middle Peninsula Planning District Commission

Description:  Program to help connect property owners in the Middle Peninsula with

funding mechanisms.

Resource: Agricultural BMP Cost-Share (VACS) Program
Type: Website/PDF

Source: Virginia Association of Soil and Water Conservation

Description:  Information on various cost share programs that support conservation

planning.
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https://vaswcd.org/vcap
https://elizabethriver.org/river-star-homes/living-shorelines-shorelinebuffers/
https://www.jamesrivershorelines.org/apply.html
https://www.lynnhavenrivernow.org/sustainable-yards-program/
https://fightthefloodva.com/grants-and-loans/
https://www.dcr.virginia.gov/soil-and-water/costshar2

Resources for Homeowners & Clients

Resource:
Type:
Source:

Description:

discussing living shorelines.

Living Shoreline O b Imol on PI
PDF

Chesapeake Bay Program

LIVING
SHORELINE
OUTREACT

Bay-wide resource that includes talking points and strategies for

Resource:
Type:
Source:

Description:

property owners.

Living Shorelines: Better for Property Owners and the Environment
PDF

Virginia Institute of Marine Science

Brochure that provides information on living shorelines and benefits to

Resource:
Type:
Source:

Description:

shoreline stabilization methods.

Weighing Your
Options

Weighing Your Options
PDF

NC NERR

Guidebook detailing various living shoreline approaches and other

Resource: Virginia Conservation Assistance Program

Type: PDF

Source: Virginia Association of Soil and Water Conservation

Description:  Brochure that provides overview of VCAP program and benefits A
Resource: Natural r ral M res for Shorelin ilization

Type: PDF

Source: SAGE

Description:  Brochure providing an overview of various shoreline stabilization
methods.

Resource: Tidal Wetland Restoration

Type: PDF

Source: Lynnhaven River NOW

Description:  Brochure for homeowners with information on tidal wetlands and living
shorelines.

Resource: Waterfront Homeowners Fight Erosion with Living Shorelines
Type: Video

Source: Chesapeake Bay Foundation

Description:  Testimonial video from homeowners throughout Hampton Roads.
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https://cbtrust.org/wp-content/uploads/Living-Shoreline-Outreach-Implementation-Plan.pdf
https://www.vims.edu/ccrm/outreach/living_shorelines/livingshorelines_trifold_brochure_062122.pdf
https://files.nc.gov/ncdeq/Coastal%20Management/coastal-reserve/research/publications/Weighing-your-Options-Final-5x7-11-18-15.pdf
https://vaswcd.org/wp-content/uploads/2022/10/VCAP-Brochure-2022.pdf
http://sagecoast.org/docs/SAGE_LivingShorelineBrochure_Print.pdf
https://www.lynnhavenrivernow.org/wp-content/uploads/2020/03/LYNN-25637-Wetlands_Summ1.pdf
https://www.cbf.org/news-media/multimedia/video/waterfront-homeowners-fight-erosion-with-living-shorelines.html

Resource: Living Shoreline Success on the Eastern Branch of the Elizabeth River
Type: Video
Source: Elizabeth River Project / Wetlands Watch

Description:  Testimonial video from a Norfolk homeowner

Resource: Living Shoreline Poster
Type: PDF
Source: New York Sea Grant

Description:  Visual overview of a residential property, showing a whole-property
approach to maximizing ecological and runoff reduction benefits.

Resource: Living Shorelines for the Chesapeake Bay Watershed
Type: PDF
Source: Chesapeake Bay Foundation

Description:  12-page brochure for homeowners explaining the benefits of living
shorelines.

LIVING SHORELINES SUPPORT RESILIENT COMMUNITIES

Living shorelines use plants or other natural elements—sometimes in combination with
harder shoreline structures—to stabilize estuarine coasts, bays, and tributaries.

The National Centers for Coastal Ocean Sciente | coastalscience.noaa.gov
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https://www.youtube.com/watch?v=ruBiqNp_jhY&t=2s
https://bnwaterkeeper.org/wp-content/uploads/2018/10/Combined-LS-Poster-Series_smallerweb-1.pdf
https://www.cbf.org/document-library/cbf-publications-brochures-articles/Living_Shorelines011a.pdf
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Case Study: Successful Living Shoreline Group Il General Permit
Project Name: Elizabeth River Living Shoreline
Location: Eastern shoreline of Broad Creek, Norfolk, VA

Project Summary: To protect and restore an existing salt marsh shoreline from erosion, a homeowner worked with
the Elizabeth River Project to permit 164 linear feet of hybrid living shoreline.

Project Description: This living shoreline project consisted

of two sections of oyster castles (40 linear feet and 50 linear

feet) and one section of coir logs (74 linear feet). The two Oyster Castle sills were built by stacking Oyster Castles 2- or 3-

high with oyster shells placed on top
of sills and channelward. The coir logs
used for the single coir log section
were either 12” or 16” in diameter. All
three sections were placed above
mean low water. Behind the hybrid
living shoreline, clean sand (48 cubic
yards) was placed and graded to
existing elevation then planted with
salt marsh vegetation (Spartina
alterniflora and Spartina patens).
Goose exclusion fence was placed
around the perimeter of the planting
area.

Yy

Fringe marsh.

Sand filled and graded to
match existing marsh. Sp,
alterniflora and Sp. patens
planted on 12" to 18" centers
protected by goose exclusion
fencing.

Typical Cross-Sectional View of
Proposed Broad Creek Hybrid Living Shoreline

MHW =1.24

MLW =-1.35

Proposed oyster shell
(5 cubic yards).

Proposed Oyster
Castle structure
(2-high example)
with filter fabric
laid beneath.

Project Materials:

Clean commercial
borrow

pit sand

Coconut fiber coir logs
Oyster Castles

Spartina alterniflora
Spartina patens

Goose exclusion fencing
Wooden stakes

°
Norfolk, VA 23502

Steps to Reduce Impacts: To
reduce impacts to buffer area, all
material was delivered to
homeowner driveway then

Address: 5282 Bar Harbor Drive

* 8-foot wide

~r- . Mean High Water .
<.  Mgan Low Water e

_-- Proposed Oyster Castles -
- ‘Proposed CoirLogs
Prupuscd Planting .Am

Bruad Creek )

mobilized using a wheelbarrow or concrete buggy. To reduce |mpact to existing salt marsh, plywood walklng/drlvmg
paths were placed. Oysters existing within living shoreline site were salvaged and moved channel-ward beyond project

footprint.

Project Encroachment: This living shoreline encroached on 1,312 square feet of nonvegetated wetlands (mudflat) with a
maximum 20 feet encroachment channelward of mean high water and 5 feet of mean low water.

Project Results: This project with modifications qualified for a Virginia Marine Resource Commission’s Living Shoreline
Group 2 General Permit based on project materials, fetch exceeding % mile in one direction, and created marsh totaling
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8 feet in width. Since this project met the requirements for the General Permit, a separate wetlands permit was not
required. Two years after the living shoreline was installed, the living shoreline was considered unsuccessful due to
improper elevations. Therefore, a repair plan was submitted under the JPA as a revision to install additional coir logs,
clean sand, oyster shell, and native vegetation. The revision did not require additional authorization because repairs
were within existing project footprint and elevations did not exceed original proposed grade.

Aug 8, 2019 July 27, 2021
JPA Revision JPA Repair Plan Submitted
Project Timeline: . . . .
July 15, 2019 Aug 12, 2019
JPA Submitted VMRC Permit Issued
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Case Study: Successful Living Shoreline Group 1 General Permit
Project Name: Hampton River Living Shoreline
Location: Western shoreline of Herberts Creek, Hampton, VA

Project Summary: To combat shoreline erosion, a homeowner worked with the Elizabeth River Project and the
James River Association to permit and install 160 linear feet of living shoreline along shoreline in Hampton River.

Project Description: Along the section of shoreline where the living shoreline was to be installed was rubble concrete.
Before living shoreline installation began, all rubble concrete was removed. This living shoreline project consisted of two
sections (100 linear feet and 60 linear feet) of 16” coconut fiber coir logs covered by oyster shell bags that were placed
at mean low water and tied to mean high water. Behind each coir log section, clean coarse grade sand was placed then
planted with native salt marsh vegetation (Spartina alterniflora).

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

Project Materials:
e (Clean commercial borrow

pit sand
e Coconut fiber coir logs MHW _ )
26 Spartina alterniflora
e Oyster shell bags ; planted on 12" centers

between mean tide to

MHW \

e Spartina alterniflora MLW

0.00

Steps to Reduce Impacts: Steps
were taken to reduce disturbance
to existing salt marsh vegetation.
Oysters existing within living
shoreline site were hand-harvested
and placed among oyster shell bags

Oyster Shell Bags
Coir log

Project width 10' "
at the completion of project. o prry

Project Encroachment: This living shoreline encroached on
1,124 square feet of non-vegetated wetlands (mudflat) with a
maximum 15 feet encroachment channelward of mean high
water.

Project Results: This project qualified for a Virginia Marine
Resources Commission’s Living Shoreline Group | General
Permit based on project materials (no riprip), fetch not
exceeding % mile in any direction, project footprint located
landward of mean low water, and sand not placed in manner
that raised elevation of existing wetland above elevation of
jurisdictional wetlands. Since this project met the
requirements for the General Permit, a separate wetlands
permit was not required.

Project Timeline:

July 23, Sept 27,2021
2021 VMRC Permit
JPA Issued

Submitted

22 Living Shorelines Key References: Virginia



Case Study: Permitting a Living Shoreline Requiring a
Subaqueous Permit

Project Name: Poquoson River Hybrid Living Shoreline

Location: Northwest shoreline of Poquoson River, VA

Project Summary: To reduce wave generated erosion along a
construction company to install 154 linear feet of hybrid livin

shoreline, two homeowner worked with a marine
g shoreline along the Poquoson River.

Project Description: This JPA proposed to install
a rock sill in front of a vegetated wetland along
two properties. The rock sill to be installed
consisted of armor stone sill that would be
placed on filter cloth and approximately 154
feet long, 2 feet high and 16 feet in base width.
To improve wetland habitat, project proposed
to place clean sand and plant appropriate
wetland plants in front of marsh fringe.

Project Materials:

Quarry Stone Class Il
Filter cloth

Clean, coarse sand

Steps to Reduce Impacts: To reduce impacts to
upland area, all project activities took place
through a common access point. To access
project site, wooden mats were placed to
reduce impacts to vegetated area.

Marsh Toe Sill

318 ft long, 15 ft wide at base
4 ft high at MLW, 1.4 ft above MHW
Edge is located at MLW

2

Dimensions for this broject:
6’ ..Height:

Length:...154' .. Width:..1

SAND FILL:
R e e
N

e PN des w
E‘: N>yl P-'_‘ﬁ~ i

At Lo ]
A0 S O S AT
TS L, s r

FILTER CLOTH:

Project Results: This project with
modifications was approved for a
Virginia Marine Resource Commission
Subaqueous permit. Modifications to
the original JPA included improved
project site drawings and increased
clarity in project design. Specifically,
original drawing was of a typical rock
sill (1) and needed to be site specific
(2). Additionally, project sill height did
not account for local sea level rise, and

04’

—————EXISTING BOTTOM:
TYPICAL ROCK SILL
DIMENSIONS MAY VARY:

area of beach nourishment, limits of
vegetated wetlands and benchmarks
were missing in design. After
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was evaluated further due to potential impact on submerged aquatic vegetation and sill location encroaching on oyster
leasing ground. After further review, this project did not impact submerged aquatic vegetation but did encroach on
oyster leasing ground. Therefore, the applicants had to obtain permission from the oyster lease holder to encroach on

leasing ground. In total, this JPA had four revisions before receiving permits. This project also required a wetlands permit
from the York County Wetlands Board due to project location within tidal wetlands.

1.4 ft above MHW
4.0 ft above MLW

White PVC ¥

MHW: +2.6 ft

MLW: 0.0 ft

Class Il Armor Stone ‘ e ‘ —— Filter oth — \
- le— —16ﬁ7+‘

> Existing Bottom
Core Class | Stone -

Feb 16, 2022
Nov 30, 2021 Dec 22, 2021 Local Wetlands

JPA Revision 1 JPA Revision 3 Permit Issued

Project Timeline: . . . . . . .

Nov 1, 2021 Dec 17, 2021 Feb 7, 2022 March 4, 2022
JPA Submitted JPA Revision 2 JPA Revision VMRC Permit
Issued
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Case Study: Successful Living Shoreline Group Il General Permit
Project Name: Poquoson River Hybrid Living Shoreline
Location: Eastern shoreline of Cabin Creek, Poquoson, VA

Project Summary: To mitigate severe erosion and undermining due to failed bulkhead, a homeowner worked with a
marine construction company to install 90 linear feet of hybrid living shoreline along the Poquoson River.

Project Description: The original project proposed was to replace a failing, wooden bulkhead with a rip rap revetment of
approximately 90 linear feet. Additionally, the project included the installation of a 4-foot boardwalk landward of mean

high water for safer water access. After the Poquoson Wetlands Board and Virginia Marine Resource Commission visited
the project site, it was

recommended that a new
site plan be created to

PLANTINGS
SPARTINA PATTENS
. o . 12-18in CENTERS
incorporate a living shoreline I* 5. i i
to meet regulatory : APPROX. 20 CY CLEAN |
requirements. Working with cLAsS 1 RIP +~= SRS |

the homeowner, the marine

construction company e ] . 1

developed a site plan that = | y : !

replaced the failing bulkhead . ) "4'_/;{; 2% GRADE BACK JHORELINE
with a class 1 rip rap —~ L% ‘

revetment and hybrid living L EXISTING GROUND

shoreline along 40% of the <

shoreline. Once the fal'll"lg NON vE&ETATé SUBAQUEOS BOTTOM GEOTEXTILE FILTER CLOTH

bulkhead was removed, rip ] CHANNELWARD

rap was installed along 40
linear feet of the shoreline

and a living shoreline that incorporated a rock sill was installed along 60 linear feet of shoreline. Behind the hybrid living
shoreline, clean sand was placed, then planted with salt marsh vegetation (Spartina patens).

Project Materials: N
e C(Classlriprap
* Geotextile erosion silt
cloth
e Rapstone
e (Clean coarse beach grade
sand [ SoRELme

CLASS 1 RIP RAP

110 YORK POINT ROAD SITE PLAN

HOTES:
MEAN LOW NATER

= Repiace existing, fafied wooden bulkhead uth &
Cinss 1 R Rugp Rewatment & Living Shoreling

L MEAN MIGH INATER e N

e Spartina patens | mavenaes T R, ey
% Ao\ N Tons o B
p p | , = e
e (s )i s~
Xpéls‘znm . /U & .*'_‘:.s o
o T o e ‘Al ERASS Plings
Steps to Reduce Impacts: No \‘;‘1 7 / o
clearing or grading was required ‘5 e S SRR SR
for this project. Rip rap installed z e T T
% EB| PROPERTY ONNER: JOHNSON JENNIFER & JACOB
over non-vegetated subaqueous s

BODY OF WATER: CABIN CREEK
BSME: RANDY CARNELL pare gnémon
LOCATION: 3T*1081.T'N 76"23"52 2

sandy bottom.

Project Encroachment: This living shoreline encroached on 300 square feet of subaqueous bottom with a maximum 3
feet encroachment channelward of mean high water and 3 feet mean low water.

25 Living Shorelines Key References: Virginia



Project Results: A portion of this living shoreline project qualified for a Virginia Marine Resource Commission’s Living
Shoreline Group 2 General Permit based on project material (riprap sill) and project location in subaqueous bottoms.
The remaining portion of the living shoreline project required a wetlands permit from the Poquoson Wetlands Board
due to placement of sand fill landward of existing bulkhead. No permit was required for the boardwalk due to location
being landward of mean high water.

July 9, 2021
June 3, 2021 Local Wetland
Site Visit Permit Issued
Project Timeline: . . . . .
May 20, 2021 June 14, 2021 Sept 22, 2021
JPA Submitted JPA Revision VMRC Permit
Submitted Issued
Resource: Captain Sinclair Marsh Sill Success Captain Sinclair Marsh-
Type: PDE Sill Success
Source: Old Dominion University e s
Description:  Case study of the Captain Sinclair marsh sill project. Sealiat PR

Resource: VIMS Story Maps
Type: Website

Source: Virginia Institute of Marine Science

Description:  Map journal of multiple living shoreline sites in Virginia.
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https://digitalcommons.odu.edu/cgi/viewcontent.cgi?article=1008&context=hraforum_24
https://vims-wm.maps.arcgis.com/apps/MapJournal/index.html?appid=0132309272c44ffeb61cac08ae07798f#
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