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Product 1: General Technical Guidance
The Center for Coastal Resources Management (CCRM) continues to provide technical advice to the 
general public, regulatory and non‐regulatory authorities. Advice on joint permit applications is 
coordinated through the VIMS Office of Research and Advisory Service and CCRM input is incorporated 
into a VIMS response for project review. We continue to provide general advice on shorelines and marine 
issues via phone, email, and/or when feasible on‐site. In order to maximize the efficacy of site visit efforts, 
we focus on requests that involve living shoreline suitability assessments, proposed living shoreline 
projects and those from more rural localities.  Advice draws from routinely used data and tools including 
on‐line resources at CCRM/VIMS, from other coastal partners and agencies, aerial imagery, decision tools 
and decision models. All general technical guidance is tracked in the Advisory Database and all projects 
associated with a Joint Permit Application (JPA) are tracked in the Shoreline Permit Database. 

Advisory Database: The Center continues to populate an advisory database to track our provision of 
technical advice outside of the joint permit process so that we can adapt CCRM’s guidance development 
and outreach program to address issues identified through data analysis. 

Technical Advisory and General Information – 74 

Shoreline Permit Database: This database is continuously updated to track Virginia tidal shoreline 
erosion control projects. Permitted projects and decisions are compared with the preferred shoreline 
best management approach derived from the Comprehensive Coastal Resource Management Portals 
(CCRMPs). During this review, projects are categorized into CCRM-defined types; the location of the 
projects are geo-referenced; and project information is collected and entered into the database. This 
information is used to support various CCRM coastal resources management activities. 

CCRMPs: www.vims.edu/ccrm/ccrmp/index 

Preferred Shoreline Management Approach Reviews – 2,121 

Historical Permit Records Database: The Center for Coastal Resources Management also serves the 
historical records for tidal wetland Joint Permit Applications (JPA) in a searchable database online. These 
records include 31,130 original JPAs and all associated photos, public hearing notices, additional 
information, and VIMS Reports. All records prior to January 1, 2010 as well as a link to current records 
can be found on CCRM’s website here: www.vims.edu/ccrm/lwb_info/permits/index 

Information concerning the data collected and extracted from these databases is provided in detail in the 
next section. 

http://www.vims.edu/ccrm/ccrmp/index
http://www.vims.edu/ccrm/lwb_info/permits/index


Details of Advisory Requests (extracted from the Advisory Database): 

Type of Advice Requested: 
• Erosion Control Advice (11 of these specific to living shorelines) 17 
• Plant Recommendations/Plant Identification/Vendor Information 

(wetland, beach, dune, riparian buffer) 14 
• Database Information (contractor info, number of living shorelines, etc.) 8 
• Phragmites/Invasive Species Control 3 
• Total Maximum Daily Load (TMDL) 3 
• Stormwater Management 2
• Submerged Aquatic Vegetation (SAV) 2
• CCRMP/Decision Trees 2
• Miscellaneous (floating wetlands, dredge disposal, fish advisories, etc.) 23

Advice Requested From: 
• Citizen/Property Owner 35
• Community/Non-Profit/NGO/Master Gardener/Naturalist 14
• Local Government/Wetland Board Staff or Member/Elected Officials 14
• State Agencies (including VIMS) 8
• Academic/Research 2
• Consultant 1

Figure 1. 

As is illustrated in Figure 1, of all categories of advisory service requested this grant period, shoreline 
erosion control as a group topped the list, as it has in past grant periods. 



Living Shoreline Requests: 
Of the advisory requests assocated with shoreline erosion control, 65% were related to the living 
shoreline management approach. (Figure 2) 

Figure 2. 

Citizens and property owners were the largest group requesting information on living shorelines followed 
by community and non-profit groups. (Figure 3) 

Figure 3. 



Locality Type of Living Shoreline Advice Requested: 
The percent of living shoreline requests from citizens/property owners living in rural localities this grant 
period decreased to 15%, down from 50%. Living shoreline advisory requests in suburban localities 
increased and requests in urban designated localities remained zero. Two local governments (represented 
by local government staff, wetlands board, and elected officials) requested living shoreline advice this 
grant period. One was a request from a suburban locality and the other was from out of state. (Figure 4) 

*Locality designation 
was defined by housing 
unit density; Rural 
tracts = less than 64 
units per square mile, 
Suburban tracts = 64 to 
1,600 housing units per 
square mile, and urban 
tracts = greater than 
1,600 housing units per 
square mile. Housing 
density information 
obtained from the U.S. 
Census.   

Living Shoreline Advisory Requests Summary: 
31% of all advisory requests received during this grant period were in reference to living shorelines, similar 
to last grant period (30%) and up from 24% previous to that. Figure 5 illustrates the breakdown of topics 
related to living shoreline advisory requests. (Figure 5) 

Figure 4. 

Figure 5. 



Overall, the total number of living shoreline related requests from citizen/property owners and local 
governments remained similar, while there was a slight decrease in requests from state government and 
out of state government requests this grant period. Site visits were conducted for eight living shoreline 
advisory requests this grant period.  Not all requests warrant a site visit. (Figure 6) 

LOCALITY CITIZEN 
LOCAL 
GOV’T 

OTHER TOTAL 
LOCALITY 

TYPE 

Out of State -
Tidewater 

1 2 3 NA 

Chesapeake 2 2 Suburban 

Gloucester 4 1 5 Suburban 

Hampton 1 1 2 Suburban 

King and Queen 1 1 Rural 

Lancaster 2 Rural 

Mathews 5 5 Suburban 

Middlesex 1 1 Rural 

Northumberland 1 1 Rural 

York 1 1 Suburban 

TOTAL 13 2 8 23 

Figure 6.  Living Shoreline Advice Requested 



  

Details of Data Requests (extracted from the Shoreline Permit Database): 

Using Microsoft Access, CCRM developed a comprehensive database utilizing fillable forms to house 
Virginia tidal shoreline erosion control permit and associated project information. The CCRM Shoreline 
Permit Database integrates Virginia project and permit information from a variety of existing sources into 
one master, searchable database. Center staff continues to populate the database with new information 
collected from Joint Permit Applications (JPAs) submitted to the Virginia Marine Resources Commission 
(VMRC); project shoreline site characteristics from local government websites, Google Earth and Bing 
maps; and preferred shoreline management recommendations from CCRM’s Comprehensive Coastal 
Resource Management Portal (CCRMP). 

Data has been collected on 16,040 shoreline erosion control projects to date. This includes basic 
information like the VMRC number; applicant name and contact information; property owner 
information; contractor; project type, length, impacts, wetlands board decision, board minutes, year built; 
project location (site address, locality, parcel ID, and lat., long.); fetch and waterway in addition to specific 
information that is required to support various aspects of CCRM projects, such as field site selection, 
comparative assessments, and a variety of surveys and analyses of social and natural systems. 

Figure 7.  Database screens and output example. 



Database Data Requests: 
The following is a list of projects that benefited from data queries this grant year. (Figure 8) 

AGENCY PROJECT DATA REQUEST 

DCR Shoreline 
Erosion Advisory 

Service 

Chesapeake Bay TMDL BMP 
Verification Project for Shorelines 

Living shoreline projects categorized 
for structure type, fetch, length 

and geo-located 

The National 
Oceanic and 
Atmospheric 

Administration 
(NOAA) 

Project of Special Merit: Implementing 
Sustainable Shoreline Management in 

Virginia: Assessing the Need for an 
Enforceable Policy 

Shoreline permit data and analyses 
of local government decisions, permit 
type, location, etc. before and after 

the living shoreline policy 

The National 
Oceanic and 
Atmospheric 

Administration 
(NOAA) 

Increasing Use of Natural and Nature-
Based Features to Build Resilience to 

Storm-Driven Flooding 

Living shoreline and oyster project 
locations and data 

Chesapeake Bay 
Foundation/ VIMS 

Living Shoreline Training Field Trip for 
Soil and Water Conservation District 

(SWCD) Staff 

Mapped living shoreline and oyster 
projects in Lynnhaven Watershed and 

provided associated data 

Chesapeake Bay 
Trust 

Study on Influence of Shoreline 
Conditions on Fish 

All shoreline project type structures 
in York River Watershed (2000-2016) 

locations and data 

University of 
Melbourne 

Research Fellow, 
National Centre for 
Coasts and Climate 

Conducting Comparative Assessments 
of Wave Attenuation of Oyster 

Structures, Stone Sills, 
and Control Shorelines 

Oyster (shell, bag, and structure) 
shoreline project data (2000-2018) 

compiled 

National Science 
Foundation (NSF) 

Shorescapes Project 

Identified sites meeting selected 
project criteria for field investigation 
of multiple ecosystem functions of 

living shorelines 

National Science 
Foundation (NSF) 

Waterfront Property Owner 
Social Survey 

Gloucester, Norfolk, and Lancaster 
shoreline permit data, locations 
and property owner information 

for 2013-2018 

National Science 
Foundation (NSF) 

Shoreline Modification Decision 
Making Analyses 

Gloucester and Norfolk shoreline 
permit data and locations 

Figure 8. 



    

   

Preferred Shoreline Management Approach Reviews: 
CCRM routinely reviews all Joint Permit Applications (JPA) involving shoreline erosion control activities 

advertised for public hearings on local wetlands board agendas. Each approved project and permit 

decision is compared to the recommended preferred management approach derived from the CCRMP’s 
to evaluate the agreement between wetlands board decisions and the VIMS comprehensive coastal 

resource management guidance. The goal of the recommended preferred approach is to foster the 

sustainability of shoreline resources using living shoreline designs where appropriate and applying 

traditional shoreline hardening only in areas where site conditions make them necessary. These 

recommendations reflect the Commonwealth’s preferred approach for shoreline stabilization using living 
shoreline treatments whenever adequate erosion control can be achieved. See the table of the JPAs 

reviewed for agreement with the guidance this performance period. (Figure 9) 

LOCALITY TOTAL PROJECTS REVIEWED YES NO 

Accomack 28 1 27 

Alexandria 1 0 0 

Cape Charles 1 1 0 

Charles City 3 1 2 

Chesapeake 9 1 8 

Essex 4 0 4 

Gloucester 27 10 17 

Hampton 3 0 3 

Isle of Wight 4 1 3 

James City 4 1 3 

King and Queen 4 0 0 

King George 8 1 7 

Lancaster 49 9 40 

Mathews 35 13 22 

Middlesex 42 7 35 

New Kent 1 0 1 

Newport News 2 0 2 

Norfolk 26 7 19 

Northampton 12 6 6 

Northumberland 58 10 48 

Poquoson 6 1 5 

Portsmouth 3 0 3 

Prince George 1 0 1 

Prince William 2 0 2 

Richmond County 20 4 16 

Stafford 1 0 1 

Suffolk 3 0 3 

Virginia Beach 97 8 89 

Westmoreland 30 5 25 

York 17 5 12 

TOTAL 496 92 404 

Figure 9. 



    

 

An additional 63 projects in “Areas of Special Concern” (e.g. marinas, canals, or industrial) and 19 projects 

assessed as “N/A” (where no CCRMP recommendation is available to compare to) were reviewed. These 

approved projects are included with the totals from Figure 9 on the map below (Figure 10). 

Figure 10. 



    

  

Product 2: Education / Outreach
Tidal Wetlands Workshop 

Shoreline Best Practice Case Studies: What Nature-Based Shorelines Look Like & How They Work 
The Center for Coastal Resources Management staff planned, organized, and presented at our annual 

Tidal Wetlands Workshop on June 14, 2018. There were 109 registered workshop participants 

representing local governments (13), Wetlands Boards (7), state agencies (4), non-profit organizations (7), 

private consulting and engineering firms (6), and other private individuals. 

The first half of the workshop included case study review presentations by Center personnel, the 

Department of Conservation and Recreation’s Shoreline Erosion Advisory Service, the Elizabeth River 

Project, and an Old Dominion University researcher. The concurrent afternoon sessions included indoor 

and outdoor experiences meant to expound on the information gleaned in the presentations. 

Listed below, all presentations and other workshop materials are available online: 
http://www.vims.edu/ccrm/outreach/workshops/2018/index.php 

Handouts 

 Agenda 

 Speaker Contacts and Program Information 

Case Study Review Presentations 
 Case Study Reviews 

 Workshop Objectives & Logistics 

 Living Shoreline Ecology 

 Residential-Scale Case Studies: Examples from River Star Homes 

 Urban Estuary Restoration: Large Scale & Co-Located Projects with Multiple Benefits 

 Nature-Based Features for Coastal Resilience: Quantifying Wave Dissipation Shoreline 

Management BMP Verification for Chesapeake Bay TMDL Credits 

Shoreline Program Updates 

 2018 Legislative Update 

 Other Shoreline Program Updates 

Concurrent Indoor & Outdoor Experiences 

 VIMS Offshore Breakwaters & Beach Nourishment Case Study 

 VIMS Teaching Marsh Case Study 

 Drone Demonstration 

 Hands-On Shoreline Management computer tools 

 Wetlands Board e-Handbook 

http://www.vims.edu/ccrm/outreach/workshops/2018/index.php


	
	 	 	 	 		 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	 	
	

	

	
               

               

             

             

                 

         

           

             

             

                 

                  

             

               

             

                 

                     

         

           

           

           

         

             

         

           

           

         

             

         

                   

                 

         

                 

                 

           

                  

           

             

               

               

             

               

         

           

           

 Participants List 

Dan Adams Stafford County – Wetlands Board adams.dan@verizon.net 
John Bateman Northern Neck Planning District Commission jbateman@nnpdc17.state.va.us 
Emily Bazemore City of Virginia Beach ebazemor@vbgov.com 
Margie Beane NNMG Shoreline Evaluation Program margieb1121@gmail.com 
Clay Bernick Clay Bernick Environment & Sustainability, LLC cbernickiii@gmail.com 
Pattie Bland Hanover‐Caroline SWCD ppbland@hanovercounty.gov 
Pam Boatwright Elizabeth River Project pboatwright@elizabethriver.org 
Maura K. Boswell Old Dominion University mbosw002@odu.edu 
Vicky Bowen Northern Neck Master Gardeners bowenv@gmail.com 
Nathan Bowman City of Norfolk – Wetlands Board nathan.bowman@norfolk.gov 
Barbara Brumbaugh City of Chesapeake – Public Works bbrumba@cityofchesapeake.net 
Bobbie Burton Northern Neck Master Naturalist burtonbs@longwood.edu 
Karla Carter City Attorney's Office – Suffolk kdcarter@suffolkva.us 
Ian Cheyne NNMG Shoreline Evaluation Program iancheyne@hotmail.com 
Bill Clarke City of Poquoson – Wetlands Board theeclarkee@gmail.com 
David K. Compton City of Virginia Beach – Wetlands Staff dcompton@vbgov.com 
Sharon Conner Hanover‐Caroline SWCD slconner@hanovercounty.gov 
Darryl Cook James City County darryl.cook@jamescitycountyva.gov 
Emily Cope James River Association ecope@jrava.org 
Barbara Cummings Waterfront Property Owner barbmcn@msn.com 
Karen Davis Concerned Citizen ccbeachglass@gmail.com 
Larry DiRe Town of Cape Charles planner@capecharles.org 
Anna Drake York County drakea@yorkcounty.gov 
Louise Eichenlaub Mathews‐Middlesex Master Gardener lieichenlaub@gmail.com 
Brad Ellis Moffatt & Nichol bellis@moffattnichol.com 
Mimi Faha Stafford County mfaha@staffordcountyva.gov 
Sara Felker City of Newport News sfelker@nnva.gov 
Karen Fetty Hanover‐Caroline SWCD kifetty@hanovercounty.gov 
Cole Fisher City of Virginia Beach – Planning Department csfisher@vbgov.com 
Rich Foley City of Hampton – Wetlands Board foleyr@verizon.net 
Ben Foster Stafford County bfoster@staffordcountyva.gov 
Lynne France City of Hampton – Wetlands Board francelj@cdmsmith.com 
Jeff Frye York County – Wetlands Board jfff109@gmail.com 
Barbara Gavin Elizabeth River Project bgavin@elizabethriver.org 
Bethany Gordon University of Virginia – Civil Engineering bmg6bt@virginia.edu 
Andrew Griffey City of Hampton apgriffey@hampton.gov 
Debbie Gwaltney Northern Neck Master Gardeners dbgwaltney@gmail.com 
Cindy Hall City Attorney's Office – Norfolk cynthia.hall@norfolk.gov 
Scott Hardaway VIMS – Shoreline Studies Program hardaway@vims.edu 
Tracey Harmon Virginia Department of Transportation tracey.harmon@vdot.virginia.gov 
Sue Henderson Stafford County – Wetlands Board suehenderson@earthlink.net 
Kent Henkel York County henkel@yorkcounty.gov 
Karen Holloway City of Poquoson karen.holloway@poquoson‐va.gov 
Wally Horton City of Poquoson charles.horton@poquoson‐va.gov

Shoreline Best Practice Case Studies: What Nature‐Based Shorelines Look Like & How They Work 
Virginia Institute of Marine Science, Gloucester Point, Virginia – June 14, 2018
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Tracy Outten Town of Cape Charles tracy.outten@capecharles.org 
Cornell Owens City of Poquoson – Wetlands Board hokie1456@cox.net 
Ron Owens Gloucester County – Environmental Programs rowens@gloucesterva.info 
Joseph Parfitt Virginia Department of Transportation joseph.parfitt@vdot.virginia.gov 
David Parks City of Suffolk – Wetlands Board dparks@suffolkva.us 
Kenneth Paulson City of Norfolk – Wetlands Board 2eovbeach@gmail.com 
Chuck Payne City of Virginia Beach – Planning Department cpayne@vbgov.com 
Bruce Pfirrmann Virginia Dept of Conservation & Recreation bruce.pfirrmann@dcr.virginia.gov 
Andy Pineau Stafford County – Wetlands Board andypineau@aol.com 
Stacy Porter City of Portsmouth porters@portsmouthva.gov 
Walt Priest Gloucester County – Wetlands Board wetlanddesign@gmail.com 
Phil Prisco City of Poquoson – Wetlands Board priscop@verizon.net 
Scott Rae Stafford County – Environmental Programs srae@staffordcountyva.gov 
Michael Reitelbach City of Suffolk – Wetlands Board mreitelbach@suffolkva.us 
Joe Rieger Elizabeth River Project jrieger@elizabethriver.org 
Hannah Sabo City of Hampton hmsabo@hampton.gov 
Grace Saunders Elizabeth River Project gsaunders@elizabethriver.org

Shoreline Best Practice Case Studies: What Nature‐Based Shorelines Look Like & How They Work 
Virginia Institute of Marine Science, Gloucester Point, Virginia – June 14, 2018
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Shoreline Best Practice Case Studies 
Thursday June 14, 2018 

Virginia Institute of Marine Science 
Gloucester Point, VA  

PLANNED AGENDA 

8:00 – 9:00 am Check-in & Coffee 

9:00 – 10:30 am CASE STUDY REVIEWS Watermen’s Hall auditorium 

Workshop Objectives Karen Duhring, VIMS Center for Coastal Resources Management 

Living Shoreline Ecology Case Studies 
Molly Mitchell, VIMS Center for Coastal Resources Management 

Residential-Scale Case Studies: Examples from River Star Homes 
Barbara Gavin, River Star Homes Program Manager, Elizabeth River Project 

Urban Estuary Restoration: Restoration of multiple habitats to provide great habitat quality 
Joe Rieger, Deputy Director of Restoration, Elizabeth River Project 

Nature-Based Features for Coastal Resilience: Quantifying Wave Dissipation 
Maura Boswell, P.E. Old Dominion University & Virginia Sea Grant Graduate Research Fellow 

10:30 – 10:50 am 20-minute Break 

10:50 – 12:00 pm CASE STUDY REVIEWS (continued) Watermen’s Hall auditorium 

Shoreline Management BMP Verification for Chesapeake Bay TMDL Credits 
Aaron Wendt, VA Department of Conservation & Recreation – Shoreline Erosion Advisory Service 

Case Study Best Practices Review 
Moderated by Karen Duhring, VIMS Center for Coastal Resources Management 

12:00 – 1:00 pm LUNCH included for registered participants 

1:00 – 1:45 pm SHORELINE PROGRAM UPDATES Watermen’s Hall auditorium 

VMRC Group 1 & Group 2 Living Shoreline General Permits 

Funding Support Programs Update 

2018 Virginia General Assembly Update 

Other Tidal Shoreline News & Announcements 

1:45 – 2:00 pm Break & transition to Indoor & Outdoor Sessions 

Funded in part by 



PLANNED AGENDA continued 

2:00 – 3:15 pm CONCURRENT INDOOR & OUTDOOR SESSIONS See map for locations 

Choose between 5 stations for 30-minute sessions 
VIMS cart shuttles available to move between stations 

2:00 – 2:30 pm Indoor - Outdoor Session 1 

2:30 – 2:45 pm Transfer between stations 

2:45 – 3:15 pm Indoor - Outdoor Session 2 

1 VIMS Offshore Breakwaters & Beach Nourishment Case Study 
Scott Hardaway, VIMS Shoreline Studies Program & Bruce Pfirrmann, DCR-SEAS 

Preferred features in beach nourishment and offshore breakwater projects are demonstrated,
including a wide, dynamic beach created with suitable sand, a stable planted dune area, and stable 
breakwater structures. This case study also illustrates how a bulkhead shoreline was converted to 
a nature-based feature & how submerged aquatic vegetation (SAV) can affect project designs. 

2 VIMS Teaching Marsh Case Study  Christine Tombleson & Julie Bradshaw, VIMS-CCRM 

Preferred features in living shoreline marshes are demonstrated at the Teaching Marsh.  These 
features include wide planted marshes with both low and high marsh, gradual slopes, a low-profile
marsh sill, salt- & flood-tolerant native plants in the riparian buffer, and an oyster restoration reef. 
The co-benefits of multiple habitats located in close proximity are also illustrated. 

3 Drone Demonstration Kory Angstadt, VIMS-CCRM 

Learn how a Mavic Pro drone is being used for CCRM shoreline & wetlands research, including the 
steps required to create a flight plan, capture still & video images, collect elevation data, and the
process of converting all of the collected images and data into meaningful analyses. 

4 Hands-On Shoreline Management Tools Technology Classroom, Watermen’s Hall 
Molly Mitchell & Tamia Rudnicky, VIMS-CCRM 

This station provides an opportunity to learn about and practice using GIS mapping tools at
individual computer stations.  After a short introduction to various tools, CCRM staff will be 
present to provide guidance and answer questions while you practice using the tools.   Please don’t 
bring food or drinks into this computer classroom. 

5 Wetlands Board e-Handbook Owens-Bryant Board Room, Davis Hall 
Pamela Mason, VIMS-CCRM & Clay Bernick, Clay Bernick Environment & Sustainability, LLC 

This session will introduce a proposed e-Handbook for Wetlands Boards explaining what it is and 
what should be included.  Participants will be asked about what contents are most needed to
support best practice policies and efficient programs. 

Complete Workshop Evaluations & leave at Registration Table 3:15 - 3:30 pm Visit VIMS Gift Shop 
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SPEAKER CONTACT INFORMATION 

An electronic version of this handout will be available on the CCRM Workshop web site. 

Speaker Contact Info Related Web Site(s)

Karen Duhring
Outreach & Training Coordinator
VIMS Center for Coastal Resources Management
karend@vims.edu
(804) 684-7159 

Center for Coastal Resources Management (CCRM) 

http://www.vims.edu/ccrm/

Molly Mitchell
Marine Scientist 
VIMS Center for Coastal Resources Management
molly@vims.edu
(804) 684-7931 

CCRM Coastal Ecology Research

http://www.vims.edu/ccrm/research/ecology/index.php

Pamela Mason 
Marine Scientist 
VIMS Center for Coastal Resources Management
mason@vims.edu
(804) 684-7158 

CCRM Wetlands Management 

http://www.vims.edu/ccrm/wetlands_mgmt/index.php 

Barbara Gavin 
River Star Homes Program Manager
Elizabeth River Project
bgavin@elizabethriver.org
(757) 399-7487 x215 

Elizabeth River Project 
https://www.elizabethriver.org/ 

Joe Rieger
Deputy Director of Restoration
Elizabeth River Project 
jrieger@elizabethriver.org
(757) 392-7133 

Elizabeth River Project 
https://www.elizabethriver.org/

Maura Boswell, P.E.
Old Dominion University doctoral candidate
mbosw002@odu.edu 

Civil Engineering Ph.D. Student Puts Virginia Sea 
Grant Fellowship to Work on Living Shorelines 
https://www.odu.edu/news/2018/1/maura#.Wx_RCIonZhE 

Aaron Wendt 
Shoreline Engineer
VA Department of Conservation & Recreation
Shoreline Erosion Advisory Service SEAS
aaron.wendt@dcr.virginia.gov
(804) 443-5642 

Shoreline Erosion Advisory Service  SEAS 
http://www.dcr.virginia.gov/soil-and-water/seas 

mailto:karend@vims.edu
http://www.vims.edu/ccrm
mailto:molly@vims.edu
http://www.vims.edu/ccrm/research/ecology/index.php
mailto:mason@vims.edu
http://www.vims.edu/ccrm/wetlands_mgmt/index.php
mailto:bgavin@elizabethriver.org
https://www.elizabethriver.org/
mailto:jrieger@elizabethriver.org
https://www.elizabethriver.org/
mailto:mbosw002@odu.edu
https://www.odu.edu/news/2018/1/maura#.Wx_RCIonZhE
https://www.odu.edu/news/2018/1/maura#.Wx_RCIonZhE
mailto:aaron.wendt@dcr.virginia.gov
http://www.dcr.virginia.gov/soil-and-water/seas
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ADDITIONAL RESOURCES 

General Living Shorelines Information 
VIMS Center for Coastal Resources Management – Outreach – Living Shorelines
http://www.vims.edu/ccrm/outreach/living_shorelines/index.php 

VIMS Living Shorelines Story Map – Marshes & Oysters
https://vims-wm.maps.arcgis.com/apps/MapJournal/index.html?appid=0132309272c44ffeb61cac08ae07798f 

VIMS Living Shorelines Story Map – Beaches & Dunes
https://vims-wm.maps.arcgis.com/apps/MapJournal/index.html?appid=92e2148aa11e4216a21012ae1b2413e3 

VIMS Living Shoreline Design Guidelines updated September 2017 
https://scholarworks.wm.edu/reports/833/ 

VIMS Living Shorelines Laws, Policies & Permits
http://www.vims.edu/ccrm/outreach/living_shorelines/laws/index.php 

GIS Mapping & Decision Tools 
Adapt Virginia http://www.adaptva.org/ 

VIMS Comprehensive Coastal Resource Management Portals http://www.vims.edu/ccrm/ccrmp/index.php 

VIMS Shoreline Management Model & Best Management Practices
http://www.vims.edu/ccrm/ccrmp/bmp/smm/index.php 

VIMS Self-Guided Decision Tools http://www.vims.edu/ccrm/ccrmp/bmp/decision_tools/index.php 

Shoreline Management & TMDL Information 

Shoreline Management Fact Sheet for TMDL credits by the Chesapeake Stormwater Network
https://chesapeakestormwater.net/wp-content/uploads/dlm_uploads/2018/06/U-14-Shoreline-Management-
Fact-Sheet_final.pdf 

TMDLs in Virginia Department of Environmental Quality (DEQ)
http://deq.state.va.us/Programs/Water/WaterQualityInformationTMDLs/TMDL.aspx 

http://www.vims.edu/ccrm/outreach/living_shorelines/index.php
https://vims-wm.maps.arcgis.com/apps/MapJournal/index.html?appid=0132309272c44ffeb61cac08ae07798f
https://vims-wm.maps.arcgis.com/apps/MapJournal/index.html?appid=92e2148aa11e4216a21012ae1b2413e3
https://scholarworks.wm.edu/reports/833/
http://www.vims.edu/ccrm/outreach/living_shorelines/laws/index.php
http://www.adaptva.org/
http://www.vims.edu/ccrm/ccrmp/index.php
http://www.vims.edu/ccrm/ccrmp/bmp/smm/index.php
http://www.vims.edu/ccrm/ccrmp/index.php
https://chesapeakestormwater.net/wp-content/uploads/dlm_uploads/2018/06/U-14-Shoreline-Management-Fact-Sheet_final.pdf
http://deq.state.va.us/Programs/Water/WaterQualityInformationTMDLs/TMDL.aspx
http://www.vims.edu/ccrm/ccrmp/bmp/decision_tools/index.php
http://www.vims.edu/ccrm/ccrmp/index.php
http:http://www.adaptva.org
http://www.vims.edu/ccrm/outreach/living_shorelines/index.php
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Supporting Integrated & Adaptive Management 
of Coastal Zone Resources 

www.vims.edu/ccrm 

Dr. Carlton Hershner 
Director 

www.vims.edu/ccrm


Tidal Shoreline Workshops 

Annual meetings for 
Virginia’s tidal shoreline 
management community 

Since 1997 



Workshop Agenda 

Case Study Review Presentations 

Lunch Break 

Shoreline Program Updates 



Workshop Agenda 

Concurrent Indoor & Outdoor Sessions 

Choose between 5 stations 
30-minute sessions repeated twice 

Choose 1st station for Session 1 
Choose 2nd station for Session 2 



After the Workshop 

• Participant List Distribution 
opt out with Dawn Fleming 

• Workshop Summary & 
Presentations 

posted to a Workshop Web Site 

Please contact presentation authors for permission 
prior to using or reproducing photos or other content 



What is a Case Study ? 
A particular instance of something used or analyzed 

in order to illustrate a thesis or principle 

Shoreline Best Practice Principles 
• Risk avoidance 

• Intercept & filter stormwater runoff 

• Protect, restore & enhance natural shoreline habitats 

• Provide erosion control & water quality benefits simultaneously 

• Maintain coastal processes that support living resources 



EXAMPLE 1 VIMS Stormwater Management Case Study 
Bio-Retention Area with native plants 
Stormwater infiltration instead of runoff 



EXAMPLE 2 
CCRM Riparian Buffer Case Study 

.. 

April 2000 June 2018 

….a restored riparian buffer Converted a sloped lawn & bulkhead to… with closed tree canopy 



Closed Tree Canopy 
Rainfall interception & less stormwater runoff flowing down slope 
Wind & storm surge buffer 

Photo 
captured 
with Mavic 
Pro drone 



Workshop Objectives 

• Learn about case studies from people directly involved 

• Think about Shoreline Best Practice principles during case 
study reviews 

• Think about your own case study examples & how
principles are applied 

• Experience VIMS beach & Teaching Marsh, hands-on tool
demonstrations 
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captured 
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Workshop Objectives 

• Learn about case studies from people directly involved 

• Think about Shoreline Best Practice principles during case 
study reviews 

• Think about your own case study examples & how
principles are applied 

• Experience VIMS beach & Teaching Marsh, hands-on tool
demonstrations 



Molly Mitchell 
Donna Marie Bilkovic 
Christine Tombleson 
June 14, 2018 
Wetland Workshop: Shoreline Best Practice Case Studies 





Mud/sand flat 

errestrlal an mat and b rd use 

lncreaseel r-a'nwater Interception 
Reduced nucnent eontem of g.roundwater 

:Reduaed sedimem: runoff Aquatic animal aml lblrd use· 

lnrcreased erosion protection 
Decreased wave ener:9,y 



Benthic invertebrates - who cares? 

Ecosystem Service providers 

Suspension/filter feeders: feed on ailgae & 
detrital particles suspended in the water 

-F ilter water, improve clarity 

Tagelus pfebeius Oyste rs -sil l Ribbe d Musse ls -

Stout Razor Clam 

Macoma ba/thica 

marsh

Corophium /acustre 

Interface feeders: tube-builde r am phi pod

can switch 

Infauna! Deposit feeders : ingest sediment & digest 
associated bacteria, microalgae & organic matter 
-M ixing of sediment - in crease oxygenation & nutrient 

cycling 

Ba lt ic Macoma Clam 
Favored fish food

Clymene/la torquata Heteromastus filiformis 
bamboo worm worm 



Terrestrial animal and bird movement Sedhnent and sand supply 

( )
Aquatic animal movement 



Connectivity improved 

Natural habitat maximized 

Artificial habitat minimized 

Emmett et al. 2017. Using voluntary ratings and 
certification programs to guide sustainable shoreline 
development 



f 

Bilkovic & Mitchell 2017. Designing living shoreline 
salt marsh ecosystems to promote coastal resilience. 
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Toft et al. 2017. A synthesis of living shoreline perspectives. 
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Photo from VMRC 10-1375 

Photo from VMRC 14-1793 



Living shorelines l ' '.:.c plants :ir other . 1at ural el :?ments- ·Sometimes in combination with 
harder sr ~rel!ne stn :( tures- trJ stabilize e ituarine ccasts, bays, and tributaries, 

One square Marshes trap living shorellnes Marshes and Living 33% of 
mile of salt sediments from irnprove water oyster reefs act shorelfnes are shorelines in the 
rnarsh stores he tidal waters, quality, provide as n<;1tural more resilient U.$.will be 
carbon allowing thern to fisheries habitat, barriers- to against storms hardened by 
equivalent of gTowin increase waves. 1 S ft of t han 2100, decreasi ng 
76,000 gal of ,elevation as sea biodiversity, m rsh can bulkheads. Rsberies habitat 
gas annually. level rises. and promote absorb 50% of and biodiversity. 

recreation. incoming wave 
energy. 

Hard shorehne 
.st ructures like 
bulkheads 
prevent natural 
marsh migration 
and may create 
seawa rd 
erosion. 



Bilkovic et al. Ecosphere 2017 

Beck et al. 2017. Evaluation of living shoreline marshes as a tool for reducing nitrogen pollution in coastal systems 

Residential, Agriculture 

Partial vegetation 

Undercut 

Coastal Sand Dunes 

Riprap, Bulkheads 

Oyster Reefs 

Aquaculture 



Criteria Values 

Parameter Score 1 2 3 

Storm surge 2' 2' - 4' >4'
Fetch < 0.5 mi 0.5 - 1 mi 1 - 5 mi
Bank height <3' 3' - 6' >6'
Bank condition Stable Transitional Eroding
Nearshore depths <1' 1' - 2' >3'
Sediment type Mud Mud/sand Sand
Tide range 1' - 2' 2' - 4' >4'
Erosion rate 1' 2' >3'
Shoreline orientation South East or west North
Shoreline configuration Cove Linear Point
Infrastructure proximity >100' 50' - 100' <50'
Width of waterway >300' 300' - 100' <100'
Buffer condition Lawn natural grasses Forest

Total Score 13 - 18 
and plant marsh 

19 - 32 

33 - 39 

Low energy, trim trees 

Medium energy, sill 
system 
High energy, breakwater 
system 

These criteria are used in 
the shoreline 
management model 

Priest. 2017. Practical Living Shorelines 



Borsje et al. 2017. Building with nature as a coastal protection strategy in the Netherlands 
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Dense installation achieves excellent wave reduction in ~ 1 year; less dense structures 

achieve excellent wave reduction in ~ 3 year of good growth, with far less use of materials 

and construction costs 

Hall et al. 2017. Growing Living Shorelines and Ecological Services via Coastal Bioengineering 



Living shorelines must be able to migrate or accrete
with sea level rise! 

Backfill & Planted 
Marsh 

25 ft 

3 Gapped Sills + 1 
Marsh Toe 



Accretion potential in living shoreline design 

Marsh plant stem density, stem height, and aboveground biomass 
influence the marsh's ability to trap sediments and attenuate wave energy 
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• Natural Marsh 

D Marsh-sill 

0 -+---

Spartina alterniflora Spartina patens 

•!• Marsh-sill low marsh stem counts lower than natural fringing marshes; high marsh similar 
•!• No evident trajectory across age of marsh sampled (1-11 lli,) 
•!• Organic matter very low in marsh-sills (<2%) 



What to plant for best migration potential? 

MSL 2050 
MSL 2016 

2 ft 

• Focus planting in the upper elevations of the tidal range 

• Preserve riparian land where elevations are suitable for marsh migration 

Dubois, K. 2017. Overcoming barriers of Living Shoreline Use and Success 



NSF Coastal SEES 

donnab@vims.edu 
molly@vims.edu 

NOAA Coastal Resilience 

mason@vims.edu 

mailto:donnab@vims.edu
mailto:molly@vims.edu
mailto:mason@vims.edu


Accretion potential in living shoreline design 
Sill design influences the marsh’s ability to trap sediments and attenuate 

wave energy 

Results from Surface Elevation Tables 
placed at the lower and upper edges of 
Spartina alterniflora in marshes behind 
stone sills (Sill) and nearby natural fringing  
marshes (Natural) 

• The height should be ~MHW in low energy settings to allow regular wave overtopping 
and access for marine organisms 

• The height can be raised ~1 ft above MHW in moderate energy settings 

Currin et al. "Developing alternative shoreline armoring strategies: the living shoreline approach in North Carolina." (2010): 91-102. 



Elizabeth River ~ 
Making restoration a reality 

VIMS Tidal Wetlands Workshop 
Residential-Scale Case Studies 

Barbara Gavin 

River Star Homes Program Manager 

June 14, 2018 



Mission: 

Restore the Elizabeth 

River to the highest 

practical level of 

environmental quality 

through partnerships 



River Star Homes 
Recruiting homeowners since 2011 

There are almost 4,700 River Star Homes in the Elizabeth River 

Watershed committed to seven behavior changes for environmental 

sustainability. 

2014 – began contracting with the City of Norfolk 

2015 – began contracting with the City of Chesapeake 

2017 – began contracting with the City of Virginia Beach 



 

Living Shoreline Benefits & Barriers 
Survey 

Survey conducted with Water Words that Work 

Audience - waterfront homeowners, including ERP supporters 

Key results – 
ERP supporters think highly of living shorelines, waterfront 

homeowners do not 

Environmental groups are most trusted source for information 

on living shorelines 

Feel good messages are most persuasive 

“Bugs & Snakes”, permitting process, and cost all big barriers 

Incorporated into process for finding projects 
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Waterfront Homeowner and Environmental Group Survey Report 
Prepared for Elizabeth River Project by Water Words that Work, 2018 



Living Shoreline Process 

River Star Homes Living Shoreline Process 

Outreach to new & existing RSH and community 

Homeowner signs up for site visit, ERP determines if site will work 



Living Shoreline Process 

River Star Homes Living Shoreline Process 

Project designed by contractor or in-house by ERP 

ERP completes permit applications, coordinates with VMRC, USACE, 

City officials as needed 

ERP oversees construction or coordination with contractor, final 

invoicing, maintains contact with homeowner for maintenance 

ERP reports BMP dimensions, pollution reduction credits 



Hybrid Living Shoreline 

Site Scale Examples – Westminster Ave 

Oyster reef and Coir logs used 

165 linear ft. & 1,350 sq. ft. 

CBPA coordination required 

No tree removal after April 15th 

Cost share from City of Norfolk and NFWF 

Homeowner referred to ERP by Norfolk 

Env't. planning Manager 

Riparian Buffer being designed 

Key Take Away: Some sites need multiple 

approaches 



Site Specific Examples – Oaklette Drive 

200 Linear ft., 2,200 sq. ft. living shoreline along entire shoreline 

Riparian buffer installed fall 2017 

Experienced rills in sand from upland high-velocity stormwater run off 

Key Take Away: upland protection sometimes crucial for success 

Install 4/17 Check-in 7/17 



Site Specific Examples – Oaklette Drive 

200 Linear ft., 2,200 sq. ft. living shoreline along entire shoreline April 

2017 

Riparian buffer installed fall 2017 

Experienced rills in sand from upland high-velocity stormwater run off 

Key Take Away: Maintain clear understanding of client expectations vs 

reality 

Check in 7/17 



Site Specific Examples – Oaklette Drive 

Check-in 5/18 

Check-in 5/18 



Key Take-Home Messages 

Understand perceived barriers to living shorelines 

Project completion is dependent on multiple factors 

Time of year, site acquisition, contractor scheduling, 

permitting process, cost 

Every project site is different, visit many to find a few 

Manage client expectations – Patience is a virtue! 



Barbara Gavin 
bgavin@elizabethriver.org 

elizabethriver.org 

Follow ‘Elizabeth River Project’ 
on Facebook 

http:elizabethriver.org
mailto:bgavin@elizabethriver.org


Urban Estuary Restoration: Large Scale and 
Co-Located Projects with Multiple Benefits 

2018 Tidal Shoreline Management Workshop 

Joe Rieger, Deputy Director of Restoration 
(Elizabeth River Project) 



The Elizabeth River Project 

Mission: Restore the Elizabeth River to the highest practical 
level of environmental quality through government, business, & 
community partnerships. 

• Working on restoring the river for 25 years 

• 120 River Star facilities 

• Over 4,673 River Star Homes 

• Government projects with US Navy,
NOAA, US EPA, VA DEQ, VA DCR,
Norfolk, Portsmouth, Virginia Beach, &
Chesapeake 



Elizabeth River Watershed 

r Lafayette Rive

Portsmouth Virginia Beach 

Chesapeake 

Lafayette River 



Action – Restore Resilient Shores 
2025 Goal – Create or restore 20 acres of 
tidal wetlands and oyster reefs. 

• Promote and carry out 
living shorelines and 
oysters reefs with 
citizens, government, 
business, and schools. 



Habitat Continuum 

Benthic Communities 

Ecotone 
Terrestrial Communities 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwju5_vl6bjKAhXCcj4KHYARAkcQjRwIBw&url=http%3A%2F%2Fwww.nwp.usace.army.mil%2FMissions%2FEnvironment%2FEstuary%2FStructure%2FChannel.aspx&psig=AFQjCNGQRXJiurKQ_ccHpChB8fiW3kNkgg&ust=1453394289033699
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwju5_vl6bjKAhXCcj4KHYARAkcQjRwIBw&url=http%3A%2F%2Fwww.nwp.usace.army.mil%2FMissions%2FEnvironment%2FEstuary%2FStructure%2FChannel.aspx&psig=AFQjCNGQRXJiurKQ_ccHpChB8fiW3kNkgg&ust=1453394289033699


Money Point Restoration Elizabeth River 



Phase 2 Sand & Oyster Placement 

12 inches of restoration sand 
12-18 inches oyster shell 

Oyster Reef 

Benthic 

Wetland 

Upland Buffer 

Area 5 



Money Point Living Cap 
Chesapeake, VA 

ERT Wetlands 
Living Cap 





Oyster Reef Restoration on the Lafayette River 
Lafayette Winona VA Zoo 

Knitting Mill Creek 
Hampton Blvd 



Cross-section of Typical Reef 



Nantuxent Hybrid Living Shoreline 



Hybrid Approach 

Sutton-Grier et al. 2015. Env Science and Policy 
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Oyster Structures and Coastal Resilience 



Chesterfield Heights Oyster Reef 



Diamond Face Straight Face Zig Zag 



Install Completed By Volunteers 



Oyster Castle Restoration Combined with 
Living Shorelines in Lafayette River 



Oyster Castle Recruitment 



Our Largest Living Shoreline Project – 
Rivercrest, Chesapeake 640 LF 



HELIP INSTALL A LIVING SHORELI E! 
With Elizabeth River Proj,eet on 
Indian 'Riv ,er i n Chesa 1peak ,e 

Help us r vi allze ndian by con 
a 70 foo .. Living Shoreline '' We will p ace 
s me ovster castles san a, d r alive w ti cJ 
grasses t rotect the s1 e rom erosion and 
er a e habit~ We'd love to ave you jo·n usl 

OYSTE R CAST LE S & SAND PLAN TING & F ~e_ NG 
Help in rail Oyster Gas 1-s ~ and Hel µIan 2. UJ+ w - land grasses 
place clea sand an Ins all oos 11 1 n e c1n 

• WED. J UNE 13 (1P - 5P) • M N, JUNE 25 (NOO N 4P) 

.. MO N. JUNE 18 (8A-10A) • TUE. JUNE 26 (1 P- 5P) 

• TU , UNE 19 (B A- 11A) • WCD, JUN [ 27 (2P SP) 

• WED. JUNE 20 (BA-NOON) • HU. JUNE 28 (2P-5P) 

• THU. JUNE 21 (9A l P) 
• FR I. JUNE 22 (9A 2P) 

A 1,, - Plcas,o bring g loves ond wear shoos that can got muddy. We'll have tools, water, 
sr,a,clks, S'unscreeri, but p lease bri g your own lunch (if applicable) . 

A, 1 - This w il be hard w ork, s o we recommend adults ,or young adults a nd not young chi drcn _ 

RSVP - Grace Sau1nders, g saunders@eliz-abethriver.org . 399~7487. 

Con c numb r - Grace Saunders 651 -3446, Pam 288-1379 or J oe 348-2047. 

Luc.. L i on- 3800 Rivercrest Place, Chesapeake (off Indian Rtver Road) . Limited parking available 
al Rivercrest C ondo, Overflow p arking at Post Office next ooor (3810 Indian River R oad). 

mailto:gsaunders@eliz-abethriver.org


Sylvan Street Norfolk This Past Weekend 



Knitting Mill Creek Shoreline Restoration 



New Product Ideas 

Concrete Oyster Reef Restoration Tile 
from Grow Oyster Reefs, LLC 



Lessons Learned 
• Start permitting early, be persistent with your permit 
writer, and try to permit multiple habitat projects together. 

• We need to do better as a community sharing ideas and 
new designs for living shorelines. 

• Never underestimate how much work you can get done 
with volunteers. 

• Make sure you have a reliable contractor who is willing to 
use these materials. 

• Always be looking for better materials and ways of 
building these projects (e.g. gap designs). 

• Use high density coir logs 



Nature-Based Features for 
Coastal Resilience: 
Quantifying Wave 

Dissipation 
Presented By: Maura K. Boswell, P.E. 
Old Dominion University, Ph.D. Candidate 

Virginia Sea Grant Research Fellow 

Dissertation Advisor: Navid Tahvildari, Ph.D. 



Background 

• Living shorelines are the preferred method 
• Minimal post-construction study 
• Engineering design guidance is lacking 
• Cross-disciplinary success 



How do living shorelines work? 
Marsh Sill 

Mean High Water 



How do living shorelines work? 
Oyster Castle 

Mean High Water 



Locations 



Captain Sinclair Marsh Sill 

• Eroding marsh 
• Constructed in 2016 
• 4 rock sills, sand fill, 
vegetation 



Captain Sinclair Marsh Sill 

Low Tide High Tide 



Bayford Oyster Castle Project 

• Eroding marsh 
• Constructed in 2014 
• 756 feet of oyster castle array 



Bayford Oyster Castle Project 

Image source: www.docksofthebay.com 

Low Tide High Tide 



Data Collection 



Captain Sinclair 



Bayford 



Next Steps 

• Finish data post-processing 
• Quantify wave dissipation 
• Numerical modeling for optimization 
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Shoreline Erosion 
Advisory Service 

A Resource for Shoreline 
Landowners and Communities 

Aaron Wendt 
Virginia Department of Conservation and Recreation 

Virginia Institute of Marine Science 
Tidal Shoreline Management Workshop 

June 14, 2018 
Gloucester Point, VA 



Overview 

• What is the Shoreline Erosion Advisory Service? 

• Chesapeake Bay TMDL WIP 
Shoreline Management BMP Verification 
and Reporting Pollutant Load Reduction Credits 

06/14/2018 2 



Shoreline Erosion 
Advisory Service 
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What is a Homeowner To Do? 

06/14/2018 4 



Erosion Rates 
• Erosion is a natural process 
• In coastal regions, waves, currents, tides, rises in sea
level and wind all contribute to erosion 
• Erosion of banks supplies sand to beaches and marshes 
• Excess suspended sediment and associated nutrients
can negatively impact SAV and water quality 

• Generally, lower sections of rivers and the Bay
experience highest rates of erosion 
• Some Virginia shorelines have historic erosion rate
of -30 feet per year 
• Some areas are accreting +10 feet per year 

06/14/2018 5 
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SEAS Created 

• Created by Virginia General Assembly in 1980 
• Provides technical assistance to 

property owners, 
localities, and 
state and federal agencies 

experiencing shoreline or streambank 
erosion in Virginia 

06/14/2018 7 



SEAS Geography 
• Service area historically 

– from fall line to Eastern 
Shore 

– from Fairfax County to
North Carolina 

• Chesapeake Bay in
Virginia has over 5,000
miles of tidal shoreline 
• Service area now 
expanded across entire
Commonwealth 

06/14/2018 8 



SEAS Services 
• Site investigations 
• Written reports 
• Design/plan reviews 
• Construction inspections 
• Information 

• VCAP Living Shorelines 

• All SEAS services are FREE! 
06/14/2018 9 



Chesapeake Bay TMDL WIP 

Shoreline Management BMPs 

Verification and Reporting of 
Pollutant Load Reduction Credits 

06/14/2018 10 



Expert Panel report 
• Convened by USEPA
Chesapeake Bay Program 
• Report approved 2015,
revised 2017 
• review the science and 
published literature 
• develop protocols to 
estimate pollutant load 
reductions associated 
with different shoreline 
erosion BMPs 

06/14/2018 11 



Expert Panel report 
• Basic qualifying
conditions for 
BMPs/sites 
• 4 general protocols
to define load 
reductions 
associated with 
specific BMPs 
• 5-year BMP life,
renewable upon
field verification 

06/14/2018 12 



BMP Verification Project 
• Virginia Dept. of Conservation and Recreation 

– Shoreline Erosion Advisory Service 
• Virginia Institute of Marine Science 

– Sea Grant’s Commonwealth Coastal & Marine Policy Fellowship 
– Shoreline Studies Program 
– Center for Coastal Resources Management 

• Virginia Marine Resources Commission 
– Habitat Management Division 

• Virginia Dept. of Environmental Quality 

• utilize Expert Panel report and protocols to quantify, verify, and
report Chesapeake Bay TMDL WIP pollutant load reduction
credits associated with specific shoreline stabilization practices
implemented in Virginia tidal waters since 2008 
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I 10 feet 

46.8 tons of sediment 
Annual erosion rate= 1 foot 34 pounds of nitrogen 

22.5 pounds of phosphorus 



Methodology – Permits 

• VMRC Habitat Permit Database 
– January 1985-June 2016 (>11,000 records) 
– Records also at VIMS-CCRM database 

• Selected permit applications received since 
01/01/2008 
• Selected permit applications where Structures 
included 
– Riprap, Revetment, Sill, Breakwater, Living Shoreline, 
Bioengineered Structure, Coir Log, Marsh Toe Sill 

– >2,500 records 
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Methodology - Parameters 
• Project Construction Date 

– VMRC permit database 
• Protected Shoreline Length (feet) 

– VMRC permit database 
• Marsh Planted (acres) 

– VMRC permit database 
• Erosion Rate (feet per year) 

– VIMS Shoreline Studies Program shapefiles – actual historic
shoreline erosion from aerial images (1937-2009) 

• Bank Height (feet) 
– VGIN LiDAR digital elevation model files (2009-2013) 

• Upland Land Use (Agricultural, Forest, or Urban) 
– National Land Cover Dataset (2011), VBMP Land Cover (2013-2015),
VBMP 2013 aerial photography, NAIP 2016 aerial photography 
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Protected shoreline length: 

From VMRC Permit Database 
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Planted Acreage: 

From VMRC Permit Database 
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Virginia l\larine Resources Commission 
Habitat Management Division > Habitat Pennits Contact Us I 

<•: Sua1d 1 / l!Je<i11 j E,po1l Rcsulls lo PDF j ! Expuc l Rcsul.s (,J Excd ! D;;µlcw Results in Goo~lc Maps ! 
Search Result&: 1 P• rmit& 

Applications received since January 2010 rnay include a scanned image of the original application, a Search Criteria: 
Google Map of the area, and the permit document (depending on permit status) which can be found in 11pp11.-., 11nn N11nMr " · 1kr: ,·011,11,14 
the right-hand column. Additional documents such as revisions , proiests. and partner agency comments 
are only included for applications entered after September 1, 2013. 

Requires Google Chrome, Mozilla Firefox, Safari, or IE 10.0 or greater. Please lurn off pop-up blocker for this site. 

local 
Wetland• 

Board 
Action 



VIMS SSP 

Shoreline Change 

Historic Erosion Rate 
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Measured Distanced 

Between Shorelines •

• 2009 Shoreline 

1937 Shoreline •
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LiDAR digital elevation model 
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Verification 
1. VMRC-inspected and deemed ‘in compliance’ 

– Inspection Date = BMP ‘Installation Date’ 

2. Not inspected, but visible via aerial imagery 
(desktop verification) 
– Date of Imagery = BMP ‘Installation Date’ 

3. Not inspected and not visible 
(field verification required) 
– Date of field visit = BMP ‘Installation Date’ 

06/14/2018 22 



Calculated Load Reductions 

# of 
Sites 

Sites with 
Plants 

Miles of 
Shoreline 

N 
(lbs/yr) 

P 
(lbs/yr) 

S 
(lbs/yr) 

Reported 
Verified 
Assessed 
Total 

481 
514 
248 

1,243 

9 
12 
29 
50 

17.7 
20.0 
10.0 
47.7 

3,750 
4,975 
2,361 

11,086 

2,630 
3,395 
1,549 
7,574 

6,410 
8,259 
3,758 

18,427 

• Reported to DEQ (and subsequently USEPA) in Nov. 2017 
• Verified and Ready to Report to DEQ by Nov. 2018 
• Assessed and Needs to be Verified either by Desktop or Field 
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Outcomes 
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Total Sediment 
Number of Sites Reductions 
by Locality by Locality 

06/14/2018 25 



Cumulative Annual TSS Reduction 

• 5 year BMP life 
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Annual TSS Credit by Locality 
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Next Steps 
• Complete verification of historic sites 

– Determine credits for sites not inspected by VMRC 
– Use remote sensing, aerial photography, Google Earth 
(desktop verification) 

– Prioritize sites for field verification, by land or sea 
• Start with sites on Rappahannock and York Rivers 

• Process for reporting and verifying new shoreline BMPs 
– Obtaining VMRC permit application data on new sites 
– July 2016 thru December 2017, and beyond 
– Keep up with on-going VMRC inspections 

• Reporting “renewed” sites after 5-year life of BMP 
• Transition (Bruce’s Fellowship is ending) 

06/14/2018 28 



Feedback 
• Any other entities reporting? 
• BMP Warehouse; Protocols vs. Default Rates 
• Inspections: Schedule, collecting information 
• Living Shorelines and Plantings 
• Possibility to collect more required data up front or 
during inspection? 
• Verification as logistical challenge 

06/14/2018 29 



Aaron Wendt 
Shoreline Engineer 

Virginia Department of Conservation and Recreation
Division of Soil and Water Conservation 

Shoreline Erosion Advisory Service 

PO Box 1425 
Tappahannock, VA 22560 

O (804) 443-5642
C (804) 296-1701
F (804) 443-4534

aaron.wendt@dcr.virginia.gov 

http://www.dcr.virginia.gov/soil-and-water/seas 

Authorization for use or reproduction of any original material contained in this presentation is freely granted.
DCR would appreciate acknowledgement. 
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2018 Legislative Update 

Pamela Mason 

Funded in 
part by 



Legislation Passed 

• SB 265 Coastal Adaptation and Protection, Special 
Assistant to the Governor for; position created. 
(HB345) Initiate and assist with economic development 
opportunities associated with adaptation, to advance 
academic expertise at the Commonwealth Center for 
Recurrent Flooding and Resiliency, and to pursue 
federal, state, and local funding opportunities for 
adaptation initiatives. 



Legislation Passed con’t 
HB 1307 Stormwater management; rural Tidewater, tiered
approach to water quantity technical criteria 

• Rural Tidewater localities to comply with water quantity criteria based on
percentage impervious cover in the watershed. 

• Localities adopt map of % impervious cover in each watershed updated 
annually. 

• Apply one of three standards to new development based on % impervious
cover: (i) < 5.0% the standard shall be MS-19; (ii) > 5.0% and < 7.5% the
standard shall be the one-year, 24-hour release method; and (iii) if >7.5%
the standard shall be the energy balance method. 

• Department of Environmental Quality to assist in clarifying the
interpretation and application of the MS-19 standard. 

• Follow-on legislation from 2017. HB1774 directed CCRFR to study 
stormwater management in rural Tidewater localities. Report crafted by
VCPC and CCRM 



Legislation Passed con’t Dredging 
• SB 693 Virginia Waterway Maintenance Fund and Grant Program: 

Virginia Port Authority to provide grants for certain dredging projects 
and related activities. VPA to manage the grant program by developing 
guidelines and procedures and for the awarding of annual grants. 

• HB 1096 Dredged material siting: 
Directs the Marine Resources Commission to develop a fast-track 

regulatory permitting program for the selection and use of appropriate sites for 
the disposal of material dredged no later than July 1, 2019. 

• HB 1095 Chesapeake Bay public water access authorities: 
Authorizes the Middle Peninsula Chesapeake Bay Public Access 

Authority and the Northern Neck Chesapeake Bay Public Access Authority to 
undertake dredging projects and authorizes public access authorities to work 
together in any combination to undertake dredging projects 

• HB 1091 Virginia Resources Authority; dredging projects: 
Adds dredging program or project to the list of eligible activities under 

the Authority 



Failed to Pass 
• SB 397 Hampton Roads Coastal Resiliency Authority; created 

• HB 1094 Chesapeake Bay Preservation Areas; regulations, 
local permit to raise land. Directs the State Water Control 
Board to adopt regulations to establish criteria for use by local 
governments in granting, denying, or modifying a request by 
any landowner within a Chesapeake Bay Preservation Area to 
raise the base elevation of his land for the purpose of 
mitigating the effects of flooding. 

Bill resulted in a letter from Committee Chair to VIMS to direct a 
study of the issue. Study underway at CCRM 



Shoreline Program Updates 



VMRC Permit Tracking 

January 1 – June 8, 2018 
Structure Miles 

Riprap 2.82 
Bulkhead 1.73 
Living Shoreline 2.26 

Source: VA Marine Resources Commission 

VMRC Habitat Management Permits & Applications Database 
https://webapps.mrc.virginia.gov/public/habitat/ 

https://webapps.mrc.virginia.gov/public/habitat/


VMRC Living Shoreline General Permits 
streamlined permitting process as an incentive 

Group 1 in effect since 2015 
Certain specified sand fill, fiber logs, fiber mats, shell bags & temporary grazing protection 

29 permitted projects issued to date 
City of Norfolk (8) 

Lancaster Co. (6) 

City of Virginia Beach (4) 

City of Chesapeake (3) 

Gloucester Co. (3) 

York Co. (2) 

Mathews Co. (1) 

Northampton Co. (1) 

Westmoreland Co. (1) 

Source: VA Marine Resources Commission 



VMRC Living Shoreline General Permits 
streamlined permitting process as an incentive 

Group 2 in effect since 2017 
Certain specified sand fill, fiber logs, fiber mats, shell bags, riprap, woven 
containment bags, temporary grazing protection, establishment of
oysters & ribbed mussels may be incorporated e.g. oyster castles 

6 permitted projects issued to date 

City of Chesapeake (2) Oyster Castle® projects 
Middlesex Co. (2) Stone sills 
Gloucester Co. (1) Oyster shell bag sill 
Mathews Co. (1) Ready Reef sill 

Source: VA Marine Resources Commission 



Funding Support Program Updates 
Virginia Conservation Assistance Program  VCAP 
First round of living shoreline cost-share projects = 14 
Some now under construction 
New applications currently being accepted 

State Water Control Board – Virginia Water Facilities Revolving Fund 
Middle Peninsula Planning District Commission homeowner loans 
No other new programs yet 



New CCRM Web Site 
http://www.vims.edu/ccrm/ 

• VIMS template 

• Automatic re-size for small screens 
except for map viewers 

• Updated content 

• Publications moved to William & 
Mary ScholarWorks digital library 
archive service 

http://www.vims.edu/ccrm/


Comprehensive Coastal Resource Management Portals 
CCRMPs 

http://www.vims.edu/ccrm/ccrmp/index.php 

• Locality-Specific portals now available for all
major coastal localities 
Smaller cities & towns included with larger adjacent
or surrounding locality 

• Each Locality Portal includes: 
Interactive map viewer 
Shoreline best practice recommendations 
Shoreline & tidal marsh inventories 
Comprehensive plan update guidance 
Tidal shoreline laws & policies 
Locality-specific shoreline publications & reports 

• 4 more updates currently in progress 2018 
Richmond Co. 
Essex Co. 
Caroline Co. 
New Kent Co. 

http://www.vims.edu/ccrm/ccrmp/index.php


Comprehensive Coastal Resource Management Portals 
CCRMPs 

2017 Completed 2018 in progress 
Chesterfield Co. & area cities Richmond Co. 
City of Fredericksburg Essex Co. 
Hanover Co. Caroline Co. 
Henrico Co. New Kent Co. 
Isle of Wight Co. 
King George Co. 
Spotsylvania Co. 
Surry Co. 

Learn more & practice using 
Concurrent session 4 

Hands-On Shoreline Management Tools 



Thank You to Invited Speakers! 

Workshop Presentations & Supporting Information will be posted 
on a web site 

Look for e-mail with link 

Please fill out Workshop Evaluation form 
& 

leave on registration table or mail to address provided 



Thank You for Attending! 
Workshop Evaluation & Follow-Up 

Karen Duhring karend@vims.edu (804) 684-7159 

mailto:karend@vims.edu


	 	 	 	 	 	

	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	

	 	 	 	 	

	 	 		 	 	

	

	 	
	 	

	 	
	 	

	

	

	 	 	

	

	

	 	 	 	
	 	 	

	 	 	 	 			
	 	 	

Shoreline Best Practice Case Studies 
Thursday June 14, 2018 

Virginia Institute of Marine Science 
Gloucester Point, VA

Map for Indoor & Outdoor Sessions 

Choose between 5 stations for 30‐minute sessions 
VIMS cart shuttles available to move between stations or public parking areas also available

2:00 – 2:30  pm Indoor ‐Outdoor Session 1 

2:30 – 2:45  pm Transfer between stations 

2:45 – 3:15  pm Indoor ‐Outdoor Session 2

4

5 e‐Handbook
Owens‐Bryant Board Room 

Davis Hall

Computer Tools 
Technology Classroom 
Watermen’s HallDrone Demo

Offshore Breakwaters 
& Beach Nourishment

1 

Teaching

2

3

Marsh

Shuttle Stops Parking



Available Tools 

Comprehensive Coastal Resource Management Portals (CCRMPs) 
url: http://www.vims.edu/ccrm/ccrmp/index.php 
description: Information to help implement Virginia's tidal shoreline laws and policies including general 
guidance for the entire coastal area and locality specific information. 

Locality Portals Shoreline Management Best Practices 

http://www.vims.edu/ccrm/ccrmp/portals/index.php http://www.vims.edu/ccrm/ccrmp/bmp/smm/index.php 

Each locality portal is a gateway to current and 
historic shoreline management information, 
including interactive mapping tools, shoreline and 
tidal marsh inventory reports, sea level rise and 
flooding information, GIS data for downloading, 
and other locality-specific VIMS shoreline 
publications.

Guidance for choosing the most effective erosion 
control strategy while minimizing harmful practices 
based on surrounding shoreline conditions.

Comprehensive Map 
Viewer

Sea-Level Rise Risk and 
Vulnerability Tool

Self-Guided Decision 
Tools

Shoreline Management 
Model

Each locality has its 
own map viewer. Select 
locality from Locality 
Portal list.

Each locality has its 
own map viewer. 
Select locality from 
Locality Portal list.

http://www.vims.edu/ccr http://www.vims.edu/ccr
m/ccrmp/bmp/decision_t m/ccrmp/bmp/smm/index
ools/index.php .php

An interactive map 
viewer that displays 
shoreline conditions, 
preferred shoreline 
best management 
practices, one sea level 
rise scenario, and other 
pertinent layers (SAV, 
Conservation Lands, 
Bathymetry, etc.).

An interactive map 
viewer that illustrates 
sea level rise risk 
conditions.

A series of decision 
trees that leads users 
through questions 
about shoreline 
conditions to produce a 
best practice 
recommendation.

A GIS spatial model that 
determines appropriate 
shoreline best 
management practices 
using available spatial 
data and decision tree 
logic. To view spatial 
data, the user is referred 
to the Locality Portals.

WetCAT 
url: http://cmap2.vims.edu/WetCAT/WetCAT_Viewer/WetCAT_VA_2D.html 
description: The Virginia Wetland Condition Assessment Tool (WetCAT) is an interactive online tool for 
assessing comprehensive and cumulative non-tidal wetland stress condition for habitat and water 
quality at multiple scales. The tool also provides information on permitted activities, impaired waters, 
surrounding landuse, wetlands mitigation as well as geoprocessing tools for cumulative impacts, 
downstream flow paths, and the contributing watersheds of specified points identified on the 
landscape. 

http://www.vims.edu/ccrm/ccrmp/index.php
http://www.vims.edu/ccrm/ccrmp/portals/index.php
http://www.vims.edu/ccrm/ccrmp/bmp/smm/index.php
http://www.vims.edu/ccrm/ccrmp/bmp/decision_tools/index.php
http://www.vims.edu/ccrm/ccrmp/bmp/decision_tools/index.php
http://www.vims.edu/ccrm/ccrmp/bmp/decision_tools/index.php
http://www.vims.edu/ccrm/ccrmp/bmp/smm/index.php
http://www.vims.edu/ccrm/ccrmp/bmp/smm/index.php
http://www.vims.edu/ccrm/ccrmp/bmp/smm/index.php
http://cmap2.vims.edu/WetCAT/WetCAT_Viewer/WetCAT_VA_2D.html


AdaptVA 
url: http://www.adaptva.org/ 
description: ADAPTVA is a gateway to information for individuals, local programs, and agencies 
engaged in climate adaptation that focuses on the physical and social vulnerabilities by integrating the 
best available science, legal guidance, and planning strategies. 

Tools 
http://www.adaptva.org/info/tools.html 

Tools are available to help assess risk and vulnerability to climate impacts, build community resiliency 
against extreme events, and provide guidance to prepare and respond to a changing environment. 

Flood Risk:  VFRIS Shoreline Management AdaptVA Interactive Map 
http://cmap2.vims.edu/VaFloodRi http://www.adaptva.org/info/to http://cmap2.vims.edu/AdaptVA/adapt
sk/vfris2.html ols_bmp.html VA_viewer.html

Virginia Flood Risk Information 
System (VFRIS) helps 
communities, real estate 
agents, property buyers and 
property owners discern an 
area's flood risk.

What is the best management 
strategy for your shoreline? 
Provides a link to the 
Comprehensive Coastal 
Resource Management Portal 
(CCRMP).

View water levels, social 
vulnerability, infrastructure and 
natural capital in one viewer.

Forecasts Adaptations 
http://www.adaptva.org/info/forecasts.html http://www.adaptva.org/info/adaptations.html 

Forecasting water levels, temperature, and precipitation 
helps mitigate impacts and plan resilient communities. 
Access a tide forecast & sea level projections for Virginia.

Case studies and story maps that illustrate 
how adaptation works. Topics are group by 
Shorelines, Infrastructure, Planning, and 
Funding.

Sea Level Viewer 
http://cmap2.vims.edu/SeaLevelRise_Depth/SLRDepth_revise 
d4.html 

An interactive viewer that illustrates how deep and 
where will the water be from various sea level rise 
scenarios. 

Planning & Policy 
http://www.adaptva.org/info/planning.html 
Management strategies from local and State code to socioeconomic issues and the Community Rating 
System. Learn about social vulnerability, relevant local ordinances, state legislation, and legal issues. 

Social Vulnerability Legal Authorities & Analyses 

http://cmap2.vims.edu/SocialVulnerability/SocioVul_SS.html 
http://www.adaptva.org/info/planning_ord 
.html 

An interactive viewer that represents the overall ability 
of a community to withstand a given disaster.

Search local ordinances related to sea level 
rise or recurrent flooding by locality or type 
of ordinance.

http://www.adaptva.org/
http://www.adaptva.org/info/tools.html
http://cmap2.vims.edu/VaFloodRisk/vfris2.html
http://cmap2.vims.edu/VaFloodRisk/vfris2.html
http://www.adaptva.org/info/tools_bmp.html
http://www.adaptva.org/info/tools_bmp.html
http://cmap2.vims.edu/AdaptVA/adaptVA_viewer.html
http://cmap2.vims.edu/AdaptVA/adaptVA_viewer.html
http://www.adaptva.org/info/forecasts.html
http://www.adaptva.org/info/adaptations.html
http://cmap2.vims.edu/SeaLevelRise_Depth/SLRDepth_revised4.html
http://cmap2.vims.edu/SeaLevelRise_Depth/SLRDepth_revised4.html
http://www.adaptva.org/info/planning.html
http://cmap2.vims.edu/SocialVulnerability/SocioVul_SS.html
http://www.adaptva.org/info/planning_ord.html
http://www.adaptva.org/info/planning_ord.html


Scenarios/Questions & Tools to Use to Find Answers 

I own waterfront property and want to stabilize the shoreline. 
→ Locality specific Comprehensive Map Viewer; AdaptVA Interactive Viewer; Self-Guided 

Decision Tools 

What are the shoreline protection structures in my creek and how many miles of shoreline 
are in my locality? 

→ Locality specific Comprehensive Map Viewer 

What resources in the water might impact pier construction and/or boat navigation? 
→ Locality specific Comprehensive Map Viewer; Shoreline Assessment Mapper (SAM) 

Is my property potentially at risk due to sea level rise? 
→ AdaptVA Interactive Viewer; Sea Level Viewer; locality specific (Comprehensive Map Viewer; 

Sea Level Rise Risk & Vulnerability Tool) 

How deep could the water be and when might it happen? 
→ AdaptVA Interactive Viewer; Sea Level Viewer 

Is my property in a FEMA flood zone? Do I need flood insurance? 
→ AdaptVA Interactive Viewer; VFRIS 

What is my community’s vulnerability to withstand a natural or man-made disaster? 
→ AdaptVA Interactive Viewer; Social Vulnerability Viewer 

Are there super fund or hazardous waste sites in my locality? 
→ AdaptVA Interactive Viewer; Social Vulnerability Viewer 

How do I adapt to flooding? 
→ Story Maps 

Tools and links: 
AdaptVA Interactive Viewer: http://cmap2.vims.edu/AdaptVA/adaptVA_viewer.html 
Comprehensive Map Viewer (locality specific): http://www.vims.edu/ccrm/ccrmp/portals/index.php 
Sea Level Rise Risk & Vulnerability Tool (locality 
specific): http://www.vims.edu/ccrm/ccrmp/portals/index.php 
Sea Level Viewer: http://cmap2.vims.edu/SeaLevelRise_Depth/SLRDepth_revised4.html 
Self-Guided Decision Tools: http://www.vims.edu/ccrm/ccrmp/bmp/decision_tools/index.php 
Shoreline Assessment Mapper (SAM): http://cmap2.vims.edu/SAM/ShorelineAssessmentMapper.html 
Social Vulnerability Viewer: http://cmap2.vims.edu/SocialVulnerability/SocioVul_SS.html 
Story Maps: http://www.adaptva.org/info/adaptations.html 
VFRIS: http://cmap2.vims.edu/VaFloodRisk/vfris2.html 

http://cmap2.vims.edu/AdaptVA/adaptVA_viewer.html
http://www.vims.edu/ccrm/ccrmp/portals/index.php
http://www.vims.edu/ccrm/ccrmp/portals/index.php
http://cmap2.vims.edu/SeaLevelRise_Depth/SLRDepth_revised4.html
http://www.vims.edu/ccrm/ccrmp/bmp/decision_tools/index.php
http://cmap2.vims.edu/SAM/ShorelineAssessmentMapper.html
http://cmap2.vims.edu/SocialVulnerability/SocioVul_SS.html
http://www.adaptva.org/info/adaptations.html
http://cmap2.vims.edu/VaFloodRisk/vfris2.html


 ___________

Shoreline Best Practice Case Studies: 
What Nature-Based Tidal Shorelines Look Like & How They Work 

Thursday, June 14, 2018 
Virginia Institute of Marine Science 

Gloucester Point, VA 

Workshop Evaluation 

What is your affiliation? 

Wetland Board Member Federal Agency Staff 

Other Local Board Member Consultant / Contractor / Agent 

Elected Official  ____ ____ Non-Profit / Community Organization 

Local Government Staff Other (please specify) __ 

State Agency Staff 

What was the best part of this workshop to you? 

How could the workshop be improved?  

What topic(s) would you like to see future workshops cover? 

What applied research topic(s) or question(s) would you like VIMS to address? 

Other Comments (use back of page also): 

Please return evaluation to the registration table or mail to: 
Center for Coastal Resources Management 

Virginia Institute of Marine Science 
PO Box 1346, Gloucester Point, VA 23062 



Additional Training Summary 

Although not a final product deliverable, CCRM continues to provide other training related to tidal 

wetlands and shoreline management. 

Regional Training – CCRMP & Shoreline Best Management Practices 
CCRM continues to raise awareness and provide orientation to new CCRM tools and guidance provided 

through the Comprehensive Coastal Resources Management Portal (CCRMP). Beginning in 2012, CCRM 

started developing portals for each Tidewater locality. As of September 30, 2018 updated shoreline and 

tidal marsh inventories and other content for 31 locality portals has been completed. Each portal serves 

as a gateway to resources that address data gaps, shoreline best management practices, and sea level rise 

issues at the local level. New locality portals were also created during this grant period for all other coastal 

localities as part of a CCRM web site update. All coastal locality portals are updated with content as 

shoreline and tidal marsh inventories are completed and new locality-specific publications become 

available.  

Three different groups are targeted for CCRMP-related training: coastal planners, shoreline managers, 

and volunteer educators engaged with public outreach. Fifteen training sessions were held at VIMS and 

off-campus during the grant period for a combined total of 391 participants. 

 10/13/18 Northern Neck Master Naturalists Wetlands Training (28)

 11/2/18 James City County Master Gardeners Shoreline Best Practices Training (75)

 11/29/18 City of Hampton Wetlands Board Shoreline Management Training (18)

 12/5/18 Stafford County Wetlands Board Shoreline Management Training (10)

 3/13/18 Historic Southside Master Naturalists Wetlands & Coastal Mgmt. Training (25)

 3/15/18 John Clayton Native Plant Society Shoreline Best Practices Training (32)

 4/10/18 Northern Neck Master Naturalists Coastal Habitat Training (20)

 4/18/18 Northern Neck Master Gardeners Living Shorelines Training (55)

 5/7/18 Tidewater Master Naturalists Coastal Management & Wetlands Training (21)

 5/12/18 Peninsula Master Naturalists Coastal Management Training (15)

 5/24/18 City of Hampton Wetlands Board Shoreline Management Training (15)

 6/28/18 Northern Neck Shoreline Evaluation Program Training (12)

 6/30/18 Historic Rivers Master Naturalists Coastal Habitat Training (14)

 8/7/18 SE Assoc. of Soil & Water Conservation Districts Living Shorelines Training (45)

 9/17/18 Prince William County Wetlands Board CCRMP Training (6)



Publications 

Center staff annually produces our Rivers & Coast newsletter. The Rivers & Coast covers one relevant 

topic in more detail through the use of charts, graphs, maps and photos in an 8-page color publication.  

The newsletter is available online and is announced through CCRM’s quarterly e-newsletter to 

approximately 2500 email addresses which include local and state agency personnel, General Assembly 

members, and interested private citizens. CCRM e-News summarizes and communicates a variety of 

issues that support integrated management of coastal zone resources, announces pertinent publications, 

programs and events, and points the reader to more detailed information on our website (and others).  

CCRM e-News 
 January 2018 - New CCRM web site, new 2017 and 2018 CCRMPs, new research paper, updated 

living shorelines design guidelines, living shorelines Group 2 general permit, Garden Club 

scholarship, VCPC Oct. 27th conference follow-up 

https://conta.cc/2Emgxqk 

 April 2018 - VIMS Workshop announcement, Sea Level Report Cards, US Army Corps of 

Engineers Regional General Permit re-issuance, CCRM featured in video, VIMS Public Programs, 

and Spring Native Plant Sales 

https://conta.cc/2Nq1WP3 

 July 2018 - VIMS Workshop results, CCRM Accolades, CCRM new location, TMDL Shoreline 

Management Fact Sheet, CCRM Student Research Spotlight, 2018 Coastal Wetland Scholarship 

winners 

https://conta.cc/2xHXs1p 

 September 2018 - New Rivers & Coast, Catch the King Tide, StormSense Project award, Virginia 

CZM Program change, announcements for Coastal Partners Workshop and VA Coastal Policy 

Center, and CCRM Student Spotlight 

https://conta.cc/2Nq28Oh 

Rivers and Coast 

 Summer 2017, Vol. 12 Forecasting Coastal Water Levels in Virginia this issue explored sea level 

forecast tools available at the AdaptVA.org web site, including suggestions for using these 

forecasts for short and long-term infrastructure planning 

https://scholarworks.wm.edu/reports/1843/ 

https://conta.cc/2Emgxqk
https://conta.cc/2Nq1WP3
https://conta.cc/2xHXs1p
https://conta.cc/2Nq28Oh
https://scholarworks.wm.edu/reports/1843/
http:AdaptVA.org


    

  

   

      
       

       
       

     
     

   
      

       
     

       
 

        
      

     
       

     
       

        
     

   
  

       
   

      
       
    

      
     

     
     

     
     

 
      

     
     

      
     

       
    

 
            

    
              

                  
                 

   
  

 
  

Center for Coastal Resources Management

CCRM e-News January 2018

NEW CCRM WEB SITE 

The Center recently updated our web site 
pages for a more contemporary look and to 
join the online VIMS community of web sites. 
Some of the page layouts and content were 
revised and updated with new information, 
such as the locality based Comprehensive 
Coastal Resource Management Portals 
(CCRMPs) and the Living Shorelines pages. 
Except for the GIS map viewers, the new 
CCRM web site pages automatically re-size 
for mobile devices and tablets.

Most publication links now go to W&M Publish. 
This is a library service where VIMS 
publications and reports are now archived 
and served electronically. After landing on a 
W&M Publish page that describes each 
publication or GIS data set, click on the 
download button in the upper right to view the 
document or data.

NEW CCRMP LOCALITY PORTALS 
& TRAINING OFFER 

The new CCRM web site now includes locality-
based Comprehensive Coastal Resource 
Management Portals for all 45 major coastal 
cities & counties in Virginia. Each Locality 
Portal contains tidal shoreline management 
resources in one convenient location. The 
content includes shoreline & tidal marsh 
inventory results, links to interactive map 
viewers, sea level rise and flooding 
information, GIS data for downloading, and 
locality-specific VIMS shoreline publications.

The Locality Portals are updated as new 
shoreline and tidal marsh inventories are 
completed. A CCRMP Progress Map 
displays the update status for coastal Virginia 
localities. Smaller cities and incorporated 
towns are included in the closest City or 
County portal on the list.

Updates Completed in 2017

Chesterfield County (& area cities) 
City of Fredericksburg 
Hanover County 
Henrico County 
Isle of Wight County 
King George County 
Spotsylvania County 
Surry County

http://r20.rs6.net/tn.jsp?f=001YEI6OQncq1Wp5BIWA1tCQ0AoDlPUZ8yhA_7CZ_VM86hFS9hIRyaPWWdIb14qK1jz--IUsHej_-7ti_3Z_WiOTfBaagS2ozZxyRmFqd0Ck5y6z_TP3O5eDJhD6Q1MKjLOTJtg_-rD1USjWS54a4m0dYXxzSFGc3KJxmAWt8poaWo=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001YEI6OQncq1Wp5BIWA1tCQ0AoDlPUZ8yhA_7CZ_VM86hFS9hIRyaPWWdIb14qK1jz--IUsHej_-7ti_3Z_WiOTfBaagS2ozZxyRmFqd0Ck5y6z_TP3O5eDJhD6Q1MKjLOTJtg_-rD1USjWS54a4m0dYXxzSFGc3KJxmAWt8poaWo=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001YEI6OQncq1Wp5BIWA1tCQ0AoDlPUZ8yhA_7CZ_VM86hFS9hIRyaPWfNcPxNqdpJQQYLqTrOPCE-94qWUDGCa20PysSai-fTxd7ZyINgIuV4ZYquXcOLctkct96MA6SM93a6AzLUDlxqzXzn4I9DglZrEbVSEjNnuMlYaIQdb05495kU6-iIiQ1lK4jRI52om8SFXng3v1tEXl5SgmWRDhOWFj9odnTqI&c=&ch=
http://r20.rs6.net/tn.jsp?f=001YEI6OQncq1Wp5BIWA1tCQ0AoDlPUZ8yhA_7CZ_VM86hFS9hIRyaPWf_-TQ9go7HjGTTylmPNIGsfXeS-pvDJPpTMS6rvMqe6F7K4K7N2mEK6lgQvkY5tM1gyhVIn9xH0nc5_ZoFznIJfferYzuP2Q_GHtL3ZUM2L0C1TJiOdti0=&c=&ch=


 
       

         
        

       
     

         

 

    

 
 

 
  

 

     
     

     
     

  
 

 

   
 

     
       

   
      

     
      

     
       

   
  

     
     

       
      

       
      

       
 

      
      

     
         

  
 

       
     

    
      
      

 
     

      
    

    
     

      
     

     
     

 
     

      
       

   
         

 

Old CCRM web site bookmarks should be re-
directed to the new site. See the web site map 
for an overview of the reorganization of our site 
and/or contact us if you have any trouble 
finding something you need.

CCRM Web
Site

Updates In Progress for 2018

Arlington County 
Caroline County 
Essex County 
New Kent County 
Richmond County

Customized orientation and training can be 
arranged for anyone interested in learning 
more about CCRMP tools and content. 
Contact the VIMS training coordinator for 
more information.

Visit Site

ARTICLE ON 
MARSH PERSISTENCE

Marshes contribute to habitat and water 
quality in estuaries and coastal bays. Their 
importance to continued ecosystem 
functioning has led to concerns about their 
persistence. Concurrent with sea-level rise, 
marshes are eroding and appear to be 
disappearing through ponding in their interior; 
in addition, in many places, they are being 
replaced with shoreline stabilization 
structures.

CCRM Scientists Molly Mitchell, Julie Herman, 
Donna Bilkovic, and Carl Hershner examined 
the changes in marsh extent over the past 
40 years within a subestuary of Chesapeake 
Bay, the largest estuary in the United States, 
to better understand the effects of sea-level 
rise and human pressure on marsh coverage.

Find out more in their recently published 
article: Marsh persistence under sea-level rise 
is controlled by multiple, geologically variable 
stressors

NEW LIVING SHORELINES 
DESIGN GUIDANCE 

A new version of the VIMS Living Shoreline 
Design Guidelines for Shore Protection in 
Virginia's Estuarine Environments was recently 
published by shoreline experts at the VIMS 
Shoreline Studies Program and CCRM.

The original 2010 design guidelines were 
updated to include new information about sea-
level rise, stormwater management, non-
structural living shoreline practices, and 
lessons learned from tracking living shoreline 
project performance in Virginia. The new 
design guidelines were also featured during 
two recent courses for living shoreline 
professionals held this summer.

The 2017 publication, course presentations, a 
video recording, and related tools are all 
posted online at a VIMS living shoreline design 
guidance web site.

Visit Web
Site

http://r20.rs6.net/tn.jsp?f=001YEI6OQncq1Wp5BIWA1tCQ0AoDlPUZ8yhA_7CZ_VM86hFS9hIRyaPWT5_r39iChg1r0z7TwvGTMb5MrbEY2huAiXcK5aIC75OPEZyySTqbuJvMT8m7zqvcDl-iSkiiEpHNThXhbAizk1IsyQASHvPGKRVBP-DHHe1qkmfB9c8CnVL09L0JNzKkrJfsJjpIe6tO8nCbO8AeShOJ1e-s7kyAA==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001YEI6OQncq1Wp5BIWA1tCQ0AoDlPUZ8yhA_7CZ_VM86hFS9hIRyaPWfNcPxNqdpJQP5PNCJCxRgCFD2YP9vzUyaAmTcTI8QSM2oQZgF7CfktyOLTGrM1ftVtPSPVc0P_ld5hYwxUKPuOnAznFL91O7ymBoXQ6vP2PBeivAcU_nWn3wznwDJs5x7AvHCCvRbls&c=&ch=
http://r20.rs6.net/tn.jsp?f=001YEI6OQncq1Wp5BIWA1tCQ0AoDlPUZ8yhA_7CZ_VM86hFS9hIRyaPWfNcPxNqdpJQUU3Cq5YNVAl5Y0_LtgafJhzGuqfrFAEVol62dOnxYEpQMTcmnDLDyrTXN04Ogm3ZYhDlIvqc630QKjgkGSe4dfL2y7ti4LvcYwLH_xTgXJ4=&c=&ch=
mailto:karend@vims.edu
http://r20.rs6.net/tn.jsp?f=001YEI6OQncq1Wp5BIWA1tCQ0AoDlPUZ8yhA_7CZ_VM86hFS9hIRyaPWfNcPxNqdpJQBHNXL3hixYBY5h6IB0qxyZJw3WQLJavjGKq-tSvKMJaRablfiJIThPg3mdKXTsz2jpfxC0SJjIUMZs-d86pg8vArQ6VOi5uHCOi7xcrKJQe3yRq11Y3aW3cUJkhgvqtDD2pBMnxFfbs=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001YEI6OQncq1Wp5BIWA1tCQ0AoDlPUZ8yhA_7CZ_VM86hFS9hIRyaPWfNcPxNqdpJQWYC43HNaaZ5x_nVN7Hd3DjRWe3479yTrNDnzmj82leHSf6cBkdVQi0Jz6P3tRoljGu9zb8MySuVieHfBGiskJGA4MD0np6Sp2INQUG9PdGA2k1scpXdTsgJT11wvHbhfAqjB64O1_vSuxTj_liD4MyMKDzOA_xiV40ez29XCFq9kz4nmbYmhXmKGtgh-J97tBGuhW5JMqxYGhEoySKWRl8-cUP2zJbk3HKjtowrbgmmIBIF3OzICAWaUH1cAaIIXvq6EQ64Tgs4=&c=&ch=


 

   

             
          

      
 

            
            

          
          

 

  

    

      
     
      

      
      
     

      
     

      
       

      
       

        
     

      
      

      
     

       

  
 

      
     

    
    

 
      

    
      

    
       

      
     

    
      
       

       
 

           

 

Learn More

VCPC CONFERENCE FOLLOW UP

Presentations & videos are now available from the Virginia Coastal Policy Center's 5th annual 
conference Defending Our Coasts: Ensuring Military Readiness & Economic Viability as 
Waters Rise held on October 27th.

Invited panelists and guest speakers discussed the threats that flooding poses to Department 
of Defense facilities and DOD's efforts to develop resilience measures. The Honorable Rob 
Wittman (R-VA) Congressman, 1st District was the Keynote Speaker. Collaborative solutions 
for other government agencies and the private sector were also addressed.

Read About It

2018 GARDEN CLUB OF AMERICA 
SCHOLARSHIP 

CCRM is accepting applications for the 2018 
Garden Club of America Coastal Wetland 
Studies scholarship until January 15. The 
award is a one-year scholarship for graduate 
studies in coastal wetlands and carries a 
stipend of $5,000 to support field-based 
research. For the purposes of this 
scholarship, coastal wetlands are defined as 
those tidal or non-tidal wetlands found within 
U.S. coastal states, including the Great Lakes. 
Applicants must be enrolled in a graduate 
program (M.S. or Ph.D.) at a university within 
the United States, and must be U.S. citizens or 
permanent residents. CCRM scientists will 
review all of the applications received, then 
suggested nominations will be sent to the 
Garden Club of America for the award 
selection. Previous award recipients have 
shared their results from a wide variety of

NEW LIVING SHORELINES 
GENERAL PERMIT 

A new living shorelines general permit was 
approved by the Virginia Marine Resources 
Commission (VMRC) and became effective 
November 1, 2017.

The Living Shoreline Group 2 general permit 
allows certain activities involving subaqueous 
lands, tidal wetlands or sand dunes and 
beaches. The allowable activities include 
structures not covered by the Group 1 general 
permit, such as marsh sills, provided the 
project design meets specific criteria. Marine 
professionals, local wetlands board members 
and local government staff are encouraged to 
learn more about the new Group 2 general 
permit in order to share this incentive with 
property owners.

Learn More

http://r20.rs6.net/tn.jsp?f=001YEI6OQncq1Wp5BIWA1tCQ0AoDlPUZ8yhA_7CZ_VM86hFS9hIRyaPWfNcPxNqdpJQYtV7aHLydxvQpNaOWHlWhaLTTuWwXlXEHWxfXzM6KEM6FsA9xdvSS73EXNUu48c_9CUoy7RvupdrLPk8sisDYdfM84qvZ7LKN0ueLKowKzfmqrUQwuMqErursrhUq1YMlPpSVCTBMLzOApUQn1skiX8mRutPCqycJqj0UgFtnd4=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001YEI6OQncq1Wp5BIWA1tCQ0AoDlPUZ8yhA_7CZ_VM86hFS9hIRyaPWfNcPxNqdpJQR2Xbm85RobArt5ljcR8fv861wPr_Ov0qAA3W1abq-SF2tzYVzxhASabrBj0niTopW3fVVpMHh2sQ_GNo_W3CB_I24shW0TdWs94mOON5aP8Jr0P6cVPPXK5j8y_QurzspLnhn5yCoWYEG4bFeUvnboYu4MXKnx484yGKVFVerYI3slHZcUCpXmJpD3CumFgq-5Dr25eNZmMsIzJqS-TXU9Ffrv5PLcDCtoOoaNhCGgsy4-nmS7rjMdnXsWFpMirvWM7xqlGXh55VczCLHVrRNJVpxGG_yHAcV8fAFJe4ScXldyVLHSAshc7nwke1iHUP8QVxAXqjr9Mi2t-dJba7xOKgpl14M1Av6RZpcdS9ByrPXL6rUpOF7thpkbp0ZXnPKIs69xj61JguINIPBR986rpWSitoge8khD6zgMXLqJDhZIWeamEN8A==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001YEI6OQncq1Wp5BIWA1tCQ0AoDlPUZ8yhA_7CZ_VM86hFS9hIRyaPWfNcPxNqdpJQpvioa_NNRT7El2pzlT66MfoOsHgeAg8zZjCY1Cn2mayVT1uPD3EXGAYwFmy4z_J_DOmiEIz62GHrGNpuwzz_qO2Yzrfxn82Gx13Fh6YMY52A8QL2ErAklkMxSsnmdkWycMbhLxAs_g3xbAYN7nwdU1aZqZszvOnokJWYgaByDO9_rVD91Sl6DkEuTjsHCPrv&c=&ch=


      
   

     
       

 
     

   
         

                         

  

                 
              

            
                  

              

wetland studies of salt marshes, marsh birds, 
wetland-dependent fishes, climate change 
effects, carbon storage, and many other 
wetland research topics.

Applications are due January 15, 2018. 
Email questions to gcawetlands@vims.edu.

More 
Information

CCRM WEBSITE ABOUT CCRM CCRM RESEARCH

This newsletter was funded, in part, by the Virginia Institute of Marine Science and the Virginia Coastal Zone 

Management Program at the Department of Environmental Quality through Grant #NA17NOS4190152, Task #6 of the 

U.S. Department of Commerce, National Oceanic and Atmospheric Administration, under the Coastal Zone 

Management Act of 1972, as amended. The views expressed herein are those of the authors and do not necessarily 

reflect the views of the U.S. Department of Commerce, NOAA, or any of its subagencies.

mailto:gcawetlands@vims.edu
http://r20.rs6.net/tn.jsp?f=001YEI6OQncq1Wp5BIWA1tCQ0AoDlPUZ8yhA_7CZ_VM86hFS9hIRyaPWfNcPxNqdpJQ-tNDzLble9ZNSfV18SMkrM6GPi7MEMfBimWpx0J4eIGO_XGT08Kpd1nW3ggQU4iRQbTXEw4i4lWOJNLj-rEqBXOLeutLVuP5QL07Z-Q6GgfFfMihdetlyHzNwpzYXaynEjlc3mCJKXFZeZjQGYFMnw==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001YEI6OQncq1Wp5BIWA1tCQ0AoDlPUZ8yhA_7CZ_VM86hFS9hIRyaPWfNcPxNqdpJQoI8T0r7SyYsIv7uREJZU3AAUY6pWkTbReYkyOe8vCFb8RWArIqLQhadvBfEPlwY78H02tyJXkUndjcBjGuK5ql7pNAhpYpRIAnKfakTUoXC-zJMqymAYvw==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001YEI6OQncq1Wp5BIWA1tCQ0AoDlPUZ8yhA_7CZ_VM86hFS9hIRyaPWfNcPxNqdpJQP5PNCJCxRgCFD2YP9vzUyaAmTcTI8QSM2oQZgF7CfktyOLTGrM1ftVtPSPVc0P_ld5hYwxUKPuOnAznFL91O7ymBoXQ6vP2PBeivAcU_nWn3wznwDJs5x7AvHCCvRbls&c=&ch=
http://r20.rs6.net/tn.jsp?f=001YEI6OQncq1Wp5BIWA1tCQ0AoDlPUZ8yhA_7CZ_VM86hFS9hIRyaPWfNcPxNqdpJQt3pGTnksPNnOBbu9fkf29fgbaLEcC7JndOKGG9JGd6F-v_hnY0WIZTirrTSPrhtF9RJUNwXTPahVX4OM9eEdJF9ippBxAwAMtoYnt1G4pF2JlLd5FAF8zYfMlOmbj-Cv&c=&ch=
http://visitor.r20.constantcontact.com/email.jsp?m=1102628762974
http://r20.rs6.net/tn.jsp?f=001YEI6OQncq1Wp5BIWA1tCQ0AoDlPUZ8yhA_7CZ_VM86hFS9hIRyaPWWdIb14qK1jzOD-VxBtb3HBPy1tP79fPl1G4FMX3a_NLB4CNqIxgjhIWWURDBFf4Eq72zVtk_yRfIScbeyRF9Q9xgyAXakDcSKNR4FgTC3ijXWiU0yp0GQsL-dB0wWljrVD5Gs1tgX1mWMYULFa7cGt9u5KEl1kltG86Xof4vG0oga_VgZdW7LfIFUsNZdI_7HrnQdddRTFf&c=&ch=
http://ui.constantcontact.com/sa/fwtf.jsp?m=1102628762974&a=1129608813705&ea=
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VIMS WORKSHOP JUNE 14, 2018 

The annual tidal shoreline management workshop will be held 
on Thursday, June 14th at the VIMS Gloucester Point campus. 
These annual workshops provide an opportunity for Local 
Wetlands Board members, local and state agency staff, marine 
professionals, non-governmental organizations, and others to 
gather and discuss current events in tidal shoreline 
management. 

This year's workshop theme will be Shoreline Best Practice 
Case Studies. The program will highlight what well-designed 
living shorelines and other practices look like and how they work 
for coastal protection, erosion reduction, water quality, and 
habitat ecosystem services. The workshop program will include 
indoor lectures & training sessions plus an outdoor field 
experience on the VIMS campus. 

On-line workshop registration is now open until 9:00 am on June 11. The registration fee is 
$25.00 per person (includes lunch). Payment options will be provided during the 2-step 
registration process.

Register Here

Information

http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2IHyIhOk4FSW9tYuWkst41L5zQEXS9F26TQxPGUSmxlQLMJGzdttWgUHzUX-_v3IfJuezZn8c8JJUNdjC2b2bAhkZWfMcVC8UMjfg4u1hfZ9kQLi3o_NwMs=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2IHyIhOk4FSW9tYuWkst41L5zQEXS9F26TQxPGUSmxlQLMJGzdttWgUHzUX-_v3IfJuezZn8c8JJUNdjC2b2bAhkZWfMcVC8UMjfg4u1hfZ9kQLi3o_NwMs=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2ES9wJN86J4H5WP7trNdKZUEiglb701KIYP4A_C_jPmQvm8lPALO987s2fj3Ao6BbJbRxQMNtsY0tlWV6sN8NQjguHSAAP4K4fXAL_CpF44mlo9OxrBs4QhYTequlC4rCzetiwM6Bwgse6ssHe9Jspr0Z0S7ptNHp7CNzT2m09zxdqsPh-f13pBrneJ64G5ihGWVP6_v_Nw219jJ3a4YGOwel4Xk8uKMW6wJHAjYitdCkSbfQYqDN-0=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2ES9wJN86J4H1qQpSASyYCSRB3vVRKt7A8EsrToWvI1q9gqzL5ZaAvPrjvp6q-Zm0W4oppVs1LtzK5ELQek2ql59tU0yUxkHaKGub8bPzAjVJ5phKndRKWiNd4fIAq5TIFwhwyZT1OBix5WW9A3duoTZ9fAOraVYFJ2HlDRvRsh5tiqHOzjyrKcPprjHE9ISGyPDkEaN9zcz&c=&ch=
http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2AMmLGDC8lFgbmwboj-7FitaJHJgDic_IMocgMqQ4I2zPm9yE7BlQjM6yFP8iwVVQ5S-D68vJNCHrvuT27wJ94_fWWNFYcNUMn1p4loDPysjq7KGn6csiCo=&c=&ch=


  
 

     
        

         
       

      
      

     
     

    
      
      

       
      

    
   

 
    

     
 

    
    
    

      
     

      
      

       
     

   
      

        
      

  

  

      
   

    
      
     

    
      

       
       
     
      

       
      

       
 

 
       
   

    
   

   
   

      
      
     

     
        

      
     
    

  
    

 

NEW SEA-LEVEL 
REPORT CARDS 

CCRM researchers Molly Mitchell and Derek 
Loftis were part of a VIMS team that recently 
issued a new way to find out how sea level 
around the nation is changing. The new 
'report cards' monitor and forecast sea level 
changes at 32 localities along the United 
States coastline from Maine to Alaska, 
including Norfolk, VA. Relative sea-level 
measurements are provided for each 
location to indicate the extent of potential 
flooding of homes, roads, and businesses. 
Evidence of recent acceleration in the rate of 
sea-level change at many tide stations is 
incorporated into the statistical approach 
used by the team.

Sea-Level Report Cards have 3 
components:

a 2050 projection displayed in an 
interactive chart 
recent sea-level change trends, and 
an explanation of processes affecting 
sea level at each locality

The year 2050 was selected for predicting 
water levels because there is sufficient 
historical data to allow inferences based on 
observed trends. The 30-plus year time 
span between now and 2050 is also an 
appropriate time frame for sea level 
adaptation planning by coastal 
communities. Each report card will be 
updated annually in January.

REGIONAL PERMIT 
RE-ISSUANCE 

The U.S. Army Corps of Engineers, Norfolk 
District Regulatory Branch recently 
announced the proposed re-issuance of 
some Regional General Permits (RP) in a 
public notice. Regional Permits improve 
regulatory consistency and avoid duplication 
with other agencies to simplify the permitting 
process. The Regional Permits to be re-
issued are for activities that would result in 
minimal environmental impacts and are not 
contrary to the public interest, including RP-
02, RP-15, RP-17, RP-18, RP-19, and RP-22. 
A re-issuance for these Regional Permits is 
necessary because all of them will expire in 
August, 2018.

One of the Regional Permits is RP-19 for 
living shorelines, low breakwaters, 
bulkheads, riprap, groins, jetties, spurs 
and/or baffles, associated beach 
nourishment, boat ramps, and 
aquaculture/mariculture activities. The 
proposed changes to RP-19 include, but are 
not limited to, removing the requirement for 
an accompanying Local Wetlands Board or 
VMRC regulatory action and revisions to 
what is considered Group 1 & Group 2 living 
shoreline project types. Contact your local 
USACE regulator for more information about 
regional permit changes, new conditions, 
and effective dates.

More Info

See Related News

http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2ES9wJN86J4HiJMEPHDubjGWXmLquA9RKe73B-VxH56tpwJNVQEIHEydwa7MAquiFGzc5oihE8xoF6skd8vGMQ0p2dc-PUTLC2R708M5gNvZgWpU6mBjlZIfrg3qMa8RfhkF_YOm61CD972KeevbfkePSW-c_ZHM9REqKjNuAYioaHO7FdyHe-8=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2ES9wJN86J4H1qQpSASyYCSRB3vVRKt7A8EsrToWvI1q9gqzL5ZaAvPrjvp6q-Zm0W4oppVs1LtzK5ELQek2ql59tU0yUxkHaKGub8bPzAjVJ5phKndRKWiNd4fIAq5TIFwhwyZT1OBix5WW9A3duoTZ9fAOraVYFJ2HlDRvRsh5tiqHOzjyrKcPprjHE9ISGyPDkEaN9zcz&c=&ch=


  
   

     
        

       
     
      

     
      

        
    

    
    

      
     

     
    

      

 

  

       
       

 
     

       
       
       

    
     

   
      

    
      

  
 

 
       

      
   

 
     

      
      

     
  

 

   

            
        

        
          

        
         

           
      

 

CCRM FEATURED 
IN NEW VIDEO SERIES 

The Center's tidal shoreline program is 
featured in the first installment of a new VIMS 
video series called A Deeper Dive. These 
public relation videos give a behind-the-
scenes look at how VIMS research is 
translated into practical solutions for our 
waters, communities, and economy.

The first video in the series titled Saving the 
Shoreline explores how CCRM's applied 
research and recommendations related to 
tidal shorelines help homeowners counteract 
shoreline erosion. Links to more information 
about living shorelines, sea-level rise, and 
nuisance flooding are posted as Related 
Links with this new video.

View Videos

VIMS PUBLIC PROGRAMS 

Free public events and guided tours will take 
place at VIMS over the spring and summer.

Marine Science Day Open House 
Saturday May 19 10:00 am - 3:00 pm 
VIMS' annual open house is a free, fun-filled 
event for the whole family. Join us in 
Gloucester Point for exhibits, children's 
activities, seining, lab tours, seafood cooking 
demonstrations, mini-lectures, and more. 
CCRM will participate by having an exhibit 
about biodegradable plastics and wetland 
experts will be posted at the Teaching 
Marsh.

Public Tours 
Guided tours of VIMS are offered on select 
mornings during summer months, as well as 
special group tours year-round.

After Hours Lecture Series & Webinars 
This free monthly lecture series by scientists 
from VIMS and elsewhere explores hot topics 
facing Chesapeake Bay and the ocean.

More Info

SPRING NATIVE PLANT SALES

It's that time of year for spring native plant sales hosted by non-profit 
organizations devoted to helping property owners introduce more native 
plants into gardens and landscapes, including tidal waterfront settings. 
Planting more native trees, shrubs, and other plants along the shoreline 
helps improve water quality, reduce erosion, and improve storm 
protection. The shoreline management community can help spread the 
word about where and when the general public can buy native plants 
well-adapted to local growing conditions.

http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2ES9wJN86J4HCCLIDy7RIcY6yTeWs-OdAMmlXYUDWzeWbUCxr8ck1NZcDDNJyS-Wc9aGHyzjHgtLKn2gRaQqIswIY0BuwzBpC4T-Z7mWzhb3wWw8_2_QEOw03ld0QWsSawACUiMPGKeTQmXDro6QKfJ-cV7AUrH8aJyKVq0WPvbOS1ot5xRvj2s=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2ES9wJN86J4HxcbVwCJ-sJz7KI5w1AyrgZKYhBWyit37NyZbFg9LF1736flmtIj5azvPYEexxihNE3W4Y7cXuDOm1HMwH7KHc-cNmZTycgFZgBUFGCOb3lGkAzmGQ89i1vmc_qbMusB5&c=&ch=


              
          

          
         

   

         
         

          
 

       
           
             
      
           

              

 

              

  

                 
              

            
                  

              

Most of the spring plant sales are rain or shine events. Some of them 
feature only native plants, while others include a variety of plants 
including native species. Cash & checks are sometimes the preferred 
payment methods. Click on the links provided for more information 
about each plant sale.

April 21-22 & 28-29 Virginia Living Museum 
April 26-27-28 Hermitage Museum & Gardens Spring Heirloom Plant 
Sale 
April 28 John Clayton Chapter Virginia Native Plant Society in 
Williamsburg 
April 28 Williamsburg Botanical Garden 

May 5 York/Poquoson Master Gardeners at York Learning Garden & Arboretum 
May 5 (Rain date May 6) Hampton Master Gardeners at Bluebird Gap Farm 
May 4-5-6 Norfolk Botanical Garden 
May 5-6 Virginia Beach Master Gardeners at Virginia Beach Farmer's Market

Learn more about native plants for living shorelines at the CCRM Living Shorelines web site...

Learn More

CCRM WEBSITE ABOUT CCRM

This newsletter was funded, in part, by the Virginia Institute of Marine Science and the Virginia Coastal Zone 

Management Program at the Department of Environmental Quality through Grant #NA17NOS4190152, Task #6 of the 

U.S. Department of Commerce, National Oceanic and Atmospheric Administration, under the Coastal Zone 

Management Act of 1972, as amended. The views expressed herein are those of the authors and do not necessarily 

reflect the views of the U.S. Department of Commerce, NOAA, or any of its subagencies.

http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2ES9wJN86J4Hs0yooUAyyF6livPcb_UEeyB2vppcDRL3KFCK7ApY5XPBdYFyt2EB3LZoxN2ZBostr7gm5oLhpxOhcw47LAxs9IMnrYF3LvMNkab7zrrWmxzI3XCPCTivmM8ysh6YI_uOy8vOCA0R9QA=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2ES9wJN86J4HN67QeCIpT4s4iCfGOMZozqJPA39VFDMj_feVcfCcKV4T1JTfv6s_2vAKu0CuQUkVGs1ULSqYT7UPSJGH42j9DoN7hjJ8pW0kDWihgP9MCg-cwMjeuO3YFmXPM7QEXyEq4crpsbpZfqsJhEp996vDZPyi3_KrJ1im&c=&ch=
http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2ES9wJN86J4Ho7562Jg-JsbCOapsWVC9MigUHPwFGeYIo0L-tg8h6BsxMNWfJBUuShaAPhitckvG2D4trEK7YouBAre37eOME4AB_bU17Pf32tSzlejmQf7m56Njo4aTIOx234JkDd0TNeutD_PIxtSIidO3aW7DJ6vEVRFHOF-1&c=&ch=
http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2ES9wJN86J4HcjqoWf2Bm647oImpubSLHyn-ngv41DVb910egqK9V84YvGII7TfUGN6unfhny-J5W4y4chbFR6pSs-YqTsEZ4inaKvVA92-KxzM0uoEezlIKXYqYe3JRbtHRpw4c8x-IVI6X7fgg35X0VOELl90c4Q==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2ES9wJN86J4HZkSB9nT63V3sar5NlKcwgf7iw4NMzYXOznetzevxHyGox_U5p6ERcLQQ032s10XeOKfKsbBWCg9A-7EoR2WcowdUZl-Uyi6x-WwZff7EMnqGdALem0wpcL9HC7Oqdg7N1fQfQLrhrc6wZ7NbONm4wrUheRxiAZLd&c=&ch=
http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2ES9wJN86J4H_8xIQFHjmtS9aPkWlMR_QAN74qfVkgsOGM3thVLtvkd4HvK7XzbX9WECWxwuvFDBfwTE4A5gD-dxw8hMRB_rsUZJvL1ZZeu20soHRc9cQapF_3oOsttVpgHdQFkWJVtr&c=&ch=
http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2ES9wJN86J4Hof2WhG3TnHTQs2PwssFW2rfS86g1YZb7aGyCsh37RdkC9RLfRLdbrq8R--BuBt-NK2TEwgmL8ZF8jPNAhfSRsK5rYjUL_-aCK-FMH9SIDrzXIq2QYHk0i8v8B1ugAYG1SwpFh9mlLJPemy1HIJuCX-aJ1o4gX7d7xK62vszuRPXSrmSEX3rGHQ==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2ES9wJN86J4HnPGF6QkDNMoGiXJEr35bT4io3cXM8BhzNd1bZomolJ4_AQN_l8ZkQWw3Sukahu-a7YyCj3qWoW2t_wdENVHnR63ckbWeQdpj1YqEE-R0F43KWTaX0c0tq5bDSGTEgn3qYSO7MEzqsJM=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2ES9wJN86J4H8Kv7bWdAPFqpMJ_Q7CMG85BVPXNS2DO26pXFttAqgPFIRLXSUsCNncC3jtC7dHybuajN4QvJjLHs0X-3UXRWYYuJcsHOFUERgAYN2RezqBXiCPRwfYF32aX8vRCIgm7TTFM59M0Tm9o1GUDbxinVFrxC-fA-FbjlIdTogHKjjQ-xhfpMEDaIkoJSAnu8XfL6&c=&ch=
http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2IHyIhOk4FSW9tYuWkst41L5zQEXS9F26TQxPGUSmxlQLMJGzdttWgUHzUX-_v3IfJuezZn8c8JJUNdjC2b2bAhkZWfMcVC8UMjfg4u1hfZ9kQLi3o_NwMs=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2Lvc0Zy_H3H3I56PrVaoewVBOKrbMO2-4kF3lP4KIWl2NN3a0sT48qD5WbY0hf1SWtmQ47b_ESjIlgG-WMqCkISbNSsFGE_bPZoxEQjPf_vJnUY413B5umvEdNgkR0ph4ig8lftSmL-CtFFWFdaUdZA=&c=&ch=
http://visitor.r20.constantcontact.com/email.jsp?m=1102628762974
http://r20.rs6.net/tn.jsp?f=001mVmsMRqgVSnhX3qOYssIH1Grc0aavTg3lm8uBojqJJYrEPlPC7VN2IHyIhOk4FSWnDQS3xSWGwHgLZEp_rN-3MwaqNf7R34zMKXTfNAOWowMSlKvLtOh9VIWyU0ch7ccmxG05W_Ndt47W7xLPumpz2eWkDvGN1Sg86sva4-c_uHy50sdeqzR2vcyiqIsdtPGB-5RUo6u5P3nKWc_EcmKmIp_l3AY3wCnSxBtd8EeNteito3OqOH1eHXeyRASRmL5&c=&ch=
http://ui.constantcontact.com/sa/fwtf.jsp?m=1102628762974&a=1130355126478&ea=


    

  

    

              
         

             
          

      
 

     
     
      

     
   

    
     

     
     

  
 

             
           

     

 

Center for Coastal Resources Management 

CCRM e-News July 2018 

VIMS WORKSHOP JUNE 14, 2018 

The annual tidal shoreline management workshop was held June 14th at VIMS. This year's 
workshop theme was Shoreline Best Practice Case Studies: What Nature-Based 
Shorelines Look Like & How They Work. At least 110 participants attended this event, 
including representatives from 15 Virginia local governments, state agency staff, non-
governmental organizations, marine professionals, and concerned citizens. 

The program featured invited speakers directly 
engaged with the design, installation, and 
research of living shorelines and other coastal 
habitat restoration projects. Indoor and outdoor 
breakout sessions provided hands-on 
experiences to complement the morning 
lectures. The combined opportunity to hear 
about and directly experience shoreline best 
practices was appreciated by the workshop 
participants. 

One participant said, the best part of the workshop was "learning about the continued 
research and seeing real examples [of living shorelines] that are performing". 

More Info

http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmuXtuJy54WIlhp8-vmACRl8i1hwB-cgJ19UAslZ_TzzMWr9zCYmXHcY-DAmbk13koTT0A3wPsk2RZA98yJ8gkUCeRxzIg0mCP8O0JUIcMlN5e3lBz3Pk8OtA=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmuXtuJy54WIlhp8-vmACRl8i1hwB-cgJ19UAslZ_TzzMWr9zCYmXHcY-DAmbk13koTT0A3wPsk2RZA98yJ8gkUCeRxzIg0mCP8O0JUIcMlN5e3lBz3Pk8OtA=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmudBgVOKimHqvEQzAI687UMXq9JeHpidK8UT4Le3rcmJ68xIv3iIFaSigep12XswUbg_lwgagivCssbDmsR2Hrs-7FSx6tkaHtUdJ3K5uBw7K2KcRRSDMrAILRz7G1KC4tB_ja5lArZ3vaunfsCpIHkzBAej2xeV6O73ByzchOl2QXMpxPsfr0uY=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmuYP5oOJohahNQylIQMrM_z-4Gb3SFxsgxUbi7p0cXnhTiNn9XWE9JI3FBCjwP35RI_GYuVbPhywvXg76sEVPCnSqe0a6oWqdykf4UMN2L3T3ad1tSXiTDmI=&c=&ch=


    

  

     
    

     
      

       
     

       
       

     
     

      
    
      
     
     

 
     

      
  
    

         
     

  

       
      

        
       
       
     
    

     
      

    
 

      
       

     
      
       

     
         

 
        
     

  

     

         
          

             
           

            
             

   
 

 

photo credit: Virginia Military Institute 

CCRM ACCOLADES WE'VE MOVED

CCRM's Director Dr. Carl Hershner was 
honored with the Erchul Environmental 
Leadership Award by the Virginia Military 
Institute's Center for Leadership and Ethics in 
April 2018. This annual award recognizes a 
Virginian who has made significant individual 
efforts to improve the environment. Dr. 
Hershner has a long track record of public 
service and dedication to Virginia's coastal 
and marine environment. Carl requested that 
his award donation be given to Wetlands 
Watch, a Norfolk-based non-profit actively 
involved with CCRM in efforts to improve 
Virginia's resiliency to sea-level rise and 
recurrent coastal flooding.

CCRM coastal scientist and policy expert 
Pam Mason recently received the 2017 VIMS 
Outstanding Professionals and 
Professional Faculty Administrator Award. 
This award was given to Pam for her work in 
state, regional, and national coastal resource 
management circles.

The Center recently moved into new offices at 
Davis Hall on the VIMS Gloucester Point 
campus. For the first time in 30 years, all 
CCRM staff are located together in a modern 
facility. Davis Hall is a LEED Gold certified 
building that houses five VIMS departments, 
including CCRM, Marine Advisory Services, 
Virginia Sea Grant, Information Technology & 
Network Services, and the VIMS News & 
Media Services group.

The new building was named after Professor 
Donald W. Davis who is recognized as VIMS' 
'Founding Father' because he envisioned the 
need for a state-sanctioned marine lab in 
1930. His vision became reality in 1940 with 
the opening of the Virginia Fisheries 
Laboratory, the precursor to today's VIMS.

Come visit us in our new location on the 
second floor of Davis Hall.

Read More Read More

NEW TMDL SHORELINE MANAGEMENT FACT SHEET

The Chesapeake Stormwater Network recently published a new TMDL Shoreline 
Management Fact Sheet. Chesapeake Bay states can use qualifying shoreline management 
practices as part of an overall watershed strategy to meet nutrient and sediment load 
reduction targets for existing urban development under the Chesapeake Bay Total Maximum 
Daily Load (TMDL). An updated shoreline management practices expert panel report (May 
2018), a training webcast, and other related resources are also available at the Chesapeake 
Stormwater Network web site.

Learn More

http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmudBgVOKimHqv65I07Q83fJEnQ_OdDlI5IeMZMmG3L2HlxO3cBPU9KDqmvmwZKq24vdvIDarQer7ot6MQvoi6HtXPO1O_HzoJ7vY_NncKM6q2YNWgT4p5SVq4ONMipGFk6xhOJC9zy6TS3KD9xuZSVL7YLzxh9KO4yMHiI-f5JHamQaG_uLJO-WRco0Ij-yHDDcdzNKtPQ4cu9sh-Y8D8IfA=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmudBgVOKimHqv-nb0vL3cisX-RDkBAGlGg20ayxRLDrgxBcuTwiqRLd-_fXmmKbz0I_dozEgad8kJQL2XS4y6jqJpJivVgJS7_WdfPkr6eBr70r4aR-HUHF_3bTEkYpIk3lQKhd33oApb9KiIXhRy90QAV1167t-nfQpOL5kaKe-uPoNM7X5tMo6L6Vey8g6t1Q==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmudBgVOKimHqvjhoHzIEzf75S_EGz84VeknzcexDDoxopRNDm0cvgaRUz-bdd89jsBw1CDUCdBH37wirN2qedU2db-JAsYbgeFrqyl_R1dXjADbZ8-coftoMUaJTAL_tZSmsKrGLyyw0EWzfWfzAd7GpKDO83TstStQbTbCyc8MfXx3xTKD6kLKQ=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmudBgVOKimHqvH6wvn79EKne1tlVC77wxDqVjIB0EdnaKut4wUG_xpazMaONVV3m76vtNrGA5cNmCoP7HtNFjGVq2vbZiEATLxHZJJ8URPzAi81jj0WC12HlLWJ01LllDDNDovQgGQupGf7y-VL5Voq9leZlxHpyGKDouRUMX1Ho4xFo04EoWPM8=&c=&ch=


  

         
     

      
      
      

      
       
     
 

 
  

    
  

   
    

    
   

   
    
     
   

      
     

        
   

 

  
 

      
     

     
     

     
      
    

    
     

     
      

     
 

     
    

     
     

      
     

      
     
       

    
    

 

                 

  

Information 

CCRM 

A new feature 
research being 
and Ph.D. 
are two CCRM 
their Doctor 
Virginia Institute 
William and 
current research 
pages. 

STUDENT SPOTLIGHT 

in this issue is a spotlight 
conducted by CCRM 

students. Featured in this 
scientists who recently 

of Philosophy degrees 
of Marine Science, 

Mary. Read more about 
projects on their staff 

on 
graduate 
edition 

earned 
at the 
College of 

their 

Fei Ye 
Doctor of 
Oceanography 
Advisor: Joseph 
Dissertation 
Order Transport 
Coupled Estuary

Philosophy in Physical 

Zhang 
title: Developing Efficient 

Schemes for Cross
-Ocean Modeling 

High-
-Scale 

Molly Mitchell 
Doctor of 
Advisor: Carl 
Dissertation 
on Tidal Wetland

Philosophy in Marine Science 
Hershner 

title: Impacts of Sea Level 
Extent and Distribution

Rise 

CCRM Research

2018 
SCHOLARSHIP 

The Garden 
an annual award 
Studies. This 
when the Rockefeller 
for the purpose 
education. The 
scholarship 
based research 
Applications 
committee of 
CCRM. Final 
the GCA from 

Three students 
2018 scholarships. 
research involves 
wetlands under 
scenarios, a 
plant threatened 
why some marsh 
herbivores. 
Scholarship 
winners and

COASTAL WETLAND 
WINNERS 

Club of America (GCA) 
in Coastal Wetlands 

scholarship originated 
Fund was established 

of promoting environmental 
award is a one-year 

to support graduate-level 
in coastal wetlands. 

are reviewed by a selection 
practicing wetland scientists 
award winners are selected 
the Center's nominees. 

were awarded this 
Their coastal 

the survival of marsh 
different sea level 

status assessment of 
by range contraction, 

plants are unappetizing 
Visit the CCRM Garden 
web site to learn about 
previous award recipients.

provides 

in 1966 

$5,000 
field-

at 
by 

year's 
wetlands 

rise 
an aquatic 

and 
to 

Club 
the 2018

Learn More

CCRM WEBSITE CCRMPs LIVING SHORELINES PUBLICATIONS

http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmueyBa-8o3ZRrJ5_3q1dX519Aau3FBYKDIDaL16jTFbfGx1h-5M-t5iZaMrUIXNWOd63CntwQOBAg94BdzLNVjjZf0HL-fwre9YjxW7__yEOIaKz3MdwGkJMT_soYdC3fPT-bEdj_dw5vYhIujHIUN7uXp-3CQryyctAyAYLh7qv8kmOEQ_KzE02P00ObknT_it1QZsiKmfFw&c=&ch=
http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmudBgVOKimHqvpKTfQBtzWk3rGDXmwLFi7j4yz3f2nvoROarzdiC67AB_Oh-jbFBcukd7utb0UHw2kE9RzCm6ENeyG7fcu9JBOyyGyJlEXJsgVXASHx23NrkLDOIQYatbaLDCJZox7DqTfR7cBF4p7-BbPlZs8yL9ut5Tv0wzWzH-&c=&ch=
http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmudBgVOKimHqvtlAR7u9tc270dsdzRqvkbvevkOfsPL1JO3YgHeGqfRFu77yslL_0ow7niNrFRU-YNSmGOSbeEwZ8twcF4r7ab_0aAZs_f51cYroP_fu4TBuzsboJtG7RNOlQniFaln47CT2_PlFlMPWmgf3-dt5B1g==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmudBgVOKimHqvLR5YhJVoN8a7HYZgGJ2li6RLiUS0IMD1YKv9cnsFtEX44iVpLqG9-957SGIPp-JHNIqOT224iRkhizBaQ_9nVjUk6BtlEjBRbjm0sq0f1vOMLyBWE-pD0nq3roppVajwwP9qCn0q--Q=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmudBgVOKimHqvVFdwF2K4lyQzknxmbLFm-tsnHxqbTpsaOTNVSzOpktxtwDZlzuZ2ATH4aoZ5dAMlT8z44YG4X3EbR_aayGwNVdPpo8moelj-B-jm3ixaZJimcMVxSgYiqRIkMQwbO1hlh2DNbtGD9HvaSj637_pdbCQI4RPFr1K5ZhFr12E9rac=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmudBgVOKimHqvNlJ-13wPo4YyEul_rCYKeMoSR32FwdxTW1Ta666Lh7SBsrJuZkG3FPfoEFG1_RDtVUfmcMR8ilCGNg7AiS6FtVDjMdDt_VCmfQNu71ugdy8Reo5KgrJNPCN2Z_FOi0I3&c=&ch=
http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmuRNP4MQEFx28x5Pl_QrggLZ8FssloqmNrltHnwpex-mD321wVzuOHxPaDEJt8sz8Gl4X5FBrny0ym86CMfEPzIDX5hBAlezYMbMPNTMn0qhyBu1leyvQ6o-HGb1ryqcFfygc71cXZ3LNA7drw_SsMcQ=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmudBgVOKimHqvG7AI916RP0jK3-iU0XFfgGG5Rn2V5XNgEqly_bQZyYvS_b3UuqQezfTZYs2T-J-Z4NHpArEefSyGfmUgSZUkDTd27U6MhCkg6IrGQ1O6cpOA4SvzcGBf0Hu5WQm9nCMGBBACUYPE_JEILrTWCKlx6gi9eMuZzyqEPJ-a8bXJAWM=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmudBgVOKimHqv_OxULVRI2coRgOLZob9t7Jd_JbEFo1UFP2VjMQXXjKLoaaBf9rDQbzNbPy1nijEg7MKSh9OovW-V2YxV8RP7ZU29xVTQHODupoVd1RqqCug0gxO77C0jQTGm_OCHQiRds8hUPRMpbIz36H6rerjeig==&c=&ch=
http://visitor.r20.constantcontact.com/email.jsp?m=1102628762974
http://r20.rs6.net/tn.jsp?f=001hMf-irSRAm7WZQhqKezvyrDaH9y8o29Kt-CFIp4Qu40FmrsCtagmuXtuJy54WIlhTyQmxQIanUcHHLF09DDh_TTR_P8Is_Q-SZsefzk9xeWBapUbRXc7DojmPhPftPOA00p2Ij48ivrFGNTxz1n5ofssQNaDBWlmcEy_7DNZ3NtF_WqhkKchSiB-QXSKfAhy9ZHirmas7efijBnt159-yrTLC5IDVPaetCYXBaydYXq4SUk735J_-K8oDG6Z4CTv&c=&ch=
http://ui.constantcontact.com/sa/fwtf.jsp?m=1102628762974&a=1130922620989&ea=


                 
            

             
                  

               

This newsletter was funded, in part, by the Virginia Institute of Marine Science and the Virginia Coastal Zone 

Management Program at the Department of Environmental Quality through Grant #NA17NOS4190152, Task #6 

of the U.S. Department of Commerce, National Oceanic and Atmospheric Administration, under the Coastal 
Zone Management Act of 1972, as amended. The views expressed herein are those of the authors and do not 
necessarily reflect the views of the U.S. Department of Commerce, NOAA, or any of its subagencies.



    

  

   

            
         

        
             

         
         

      
         

         
         

 
 

  

    

       

 

     

Center for Coastal Resources Management 

CCRM e-News September 2018 

NEW RIVERS & COAST 

The Summer 2018 issue of the Rivers & Coast newsletter is about 
Forecasting Coastal Water Levels in Virginia. Sea level forecast 
tools available on the AdaptVA.org website that CCRM maintains 
are described in the new issue. The VA Sea Level tool provides an 
interactive chart that compares sea level forecasts from VIMS, the 
U.S. Army Corps of Engineers, and the National Oceanic and 
Atmospheric Administration (NOAA). Suggestions for using these 
forecasting curves for short and long term infrastructure planning are 
included. The VIMS Tidewatch network is another water level 
forecast tool explained in this issue, including a new Tidewatch 
Viewer.

Read It Here

2018 CATCH THE KING TIDE STORMSENSE AWARD 

King tides are the highest high tides predicted A Public Sector Government Innovation Award

http://r20.rs6.net/tn.jsp?f=0015Vw3k7U0YeQ7Nv636-7aUI9OAWqYJWJ0rp7S7X3opp1zsJUeXZ4L-OJ4pUqXv6wd7bO52vmemfR4_NrTG2tsee466_-7U3gFSOglAmsE9RikqcIqd0UPjK9y2_2A5uaU-_cWxYOBl0QPw6PnJeka7gI_eYQ9hEvIybIIqML6h-Q=&c=&ch=
http://r20.rs6.net/tn.jsp?f=0015Vw3k7U0YeQ7Nv636-7aUI9OAWqYJWJ0rp7S7X3opp1zsJUeXZ4L-OJ4pUqXv6wd7bO52vmemfR4_NrTG2tsee466_-7U3gFSOglAmsE9RikqcIqd0UPjK9y2_2A5uaU-_cWxYOBl0QPw6PnJeka7gI_eYQ9hEvIybIIqML6h-Q=&c=&ch=
http://r20.rs6.net/tn.jsp?f=0015Vw3k7U0YeQ7Nv636-7aUI9OAWqYJWJ0rp7S7X3opp1zsJUeXZ4L-E5rJCdbFGSFm1n3-55xNgBP3suuob-qKHxCAns-BbP8A8V4r-4ZOJWZ_phiEs45VEAQSDg7WBCQ091fg67DBvkWO_cPejX3Px-FT-GOyYAYSlCDpp6roEs=&c=&ch=
http://r20.rs6.net/tn.jsp?f=0015Vw3k7U0YeQ7Nv636-7aUI9OAWqYJWJ0rp7S7X3opp1zsJUeXZ4L-E5rJCdbFGSF_eGWWWOeYTDLfUU-h2qqS8loVNpDGzbaZEtQSlWLEszvLqBPQHempebPJ9PtuSL80NeseLO6hrcHGHrfdy15Q_NwpqBKgNa72cx8jEoX4Jt4L1ONEYID0oRFrRa_aQw77FB0OeO_-Zri1RaTA-TM3Brau7jcESgPvEmBmOVpthPA08kqq_rKodagBc74Q_DK&c=&ch=
http://r20.rs6.net/tn.jsp?f=0015Vw3k7U0YeQ7Nv636-7aUI9OAWqYJWJ0rp7S7X3opp1zsJUeXZ4L-NxKljE4SD5jFb7r3wj2K-70BdCBS9H_13-lRfj6ZkOH_m3VmqqETt0f-C3yZyLM7Jw64xOGXaJZS4tNhmbYWEnfPb6aa_JUCONAQ8pbZT-iJHysuw_wwhQ=&c=&ch=


         
      

      
      

      
       

     
 

 
        

       
        
        
       

      
      

       
      
       

    
      

     
 

 

     
       

       
      
       

     
        

       
     

     
 

     
    

    
     
     

      
      

   
    

 

  

         
              

              
                 

              
            
           
            

           
 

             
               

           
           

             
           

   

 

each year. CCRM is a partner for the 2nd 
annual Catch the King Tide mapping event 
that will take place throughout coastal Virginia 
on Saturday, October 27. An organized 
network of trained citizen scientists will map 
the location of this extreme high tide event 
using the Sea Level Rise smartphone 
application.

If you want to join this citizen science effort, 
first download the app, and then visit the 
2018 Catch the King Tide website. This is 
where you can register for the event, find a 
training schedule, and keep up with Catch the 
King Tide news. All volunteers are 
encouraged to attend at least one training 
session prior to participating on Oct 27th. 
CCRM's Derek Loftis serves as the project's 
science liaison. See his webpage with 
information about the hydrodynamic models 
that use the crowd-sourced data, plus the 
results from last year's mapping event.

was recently granted to the StormSense 
Project. StormSense is a network of water-
level sensors in the Cities of Newport News, 
Norfolk and Virginia Beach. The sensors 
gather data at the street level to enhance 
emergency response to flooding caused by 
storm surge, rain, and tides. This new suite 
of sensors will also be integrated into the 
VIMS Tidewatch Network to provide 36-hour 
tidal forecasts at each sensor location.

StormSense is a partnership among VIMS, 
the three localities, the Commonwealth 
Center for Recurrent Flooding Resiliency 
(CCRFR), and the National Institute of 
Standards and Technology. CCRM scientist 
Dr. Derek Loftis is the StormSense Project 
Manager. Congratulations to the entire team 
for receiving this award.

Read More

Background 
Info

VIRGINIA CZM PROGRAM

Governor Ralph Northam recently changed how Virginia's Coastal Zone Management 
Program (CZM) will be administered. In order to make the CZM Program a permanent fixture 
of Virginia public policy, the Governor prepared and sent a 'transmittal letter' to NOAA. Now 
each new governor does not have to sign an Executive Order every four years. In order to 
qualify for this new status, Governor Northam had to approve the Program as state policy, 
designate a single lead agency to receive and administer implementation grants, certify that 
necessary authorities are in place, and confirm that the Commonwealth's agencies are 
organized to implement the Program. The Department of Environmental Quality (DEQ) will 
continue to serve as the lead agency for the CZM Program network.

Save the Date: The Virginia CZM Program will host the next Virginia Coastal Partners 
Workshop on November 14-15, 2018 at DEQ in Richmond, VA. Session topics will focus on 
the multiple benefits of coastal conservation, including the economic benefits of land 
conservation and ecotourism, cultural benefits, and benefits of planning for coastal resiliency. 
Ocean issues are also workshop topics, such as data, offshore energy, and marine debris. 
Free registration will open soon through the Virginia Coastal Zone Management Program 
website.

More Info

http://r20.rs6.net/tn.jsp?f=0015Vw3k7U0YeQ7Nv636-7aUI9OAWqYJWJ0rp7S7X3opp1zsJUeXZ4L-E5rJCdbFGSFeTQT4rBJVrfiRd7ZS0WeRNxQQ7538ujidqPGRyZ4bs4X148oggacne5sCBLC81RgmC4kf4XO2K7yV1mYUufAIQC7dUDjrSX8_dGKq7m1NUWlBCYmNmG7DQ==&c=&ch=
http://r20.rs6.net/tn.jsp?f=0015Vw3k7U0YeQ7Nv636-7aUI9OAWqYJWJ0rp7S7X3opp1zsJUeXZ4L-E5rJCdbFGSFXw4Ib-Zhjw4nyNeKbMBLkJgLkfbADn7Cb76i7AgFaVKQvqUOWhsxRM4zuoEQfndN_LK2s3KuSnoNeuu-Fprqn0W-ANl6PWdHM6zeEOpOJno=&c=&ch=
http://r20.rs6.net/tn.jsp?f=0015Vw3k7U0YeQ7Nv636-7aUI9OAWqYJWJ0rp7S7X3opp1zsJUeXZ4L-E5rJCdbFGSF2dJ4Y7phhBupPkAkhXqSSZpjF1ydOjj3j5_T-VU_sGKJdhi_yC-vJN9TLsiy7-yGyrEztLXrsSFR9N1RVkujb9NvW1-_9w7Kaj532lJeFgPxcnQdStWr1KSEliDwBxgDb4Mc4BzWITwsh1yaP_fHApVthcpfSxJqN3cyvA5g-V5WFOv-lrcHig==&c=&ch=
http://r20.rs6.net/tn.jsp?f=0015Vw3k7U0YeQ7Nv636-7aUI9OAWqYJWJ0rp7S7X3opp1zsJUeXZ4L-E5rJCdbFGSFrQc2yQXelaQZEqYwuXtrKHTCxjlWoa0so2GK-3TIdfJS1wXOEVnRSPfXC5_gqDZwiipaobH43n9R3-E1kYJ18kJm4jwHe811ijkbz9rcZ9egDJBh-jiRljMxy2MvhtfK5AnsNaMU7t9_024CgqwTw-NK6SDOpwSNhey6hJNvspzWKnY-yP406Z-KYiafPWqlCj86jG9glvNIZnxnGdV6YA==&c=&ch=
http://r20.rs6.net/tn.jsp?f=0015Vw3k7U0YeQ7Nv636-7aUI9OAWqYJWJ0rp7S7X3opp1zsJUeXZ4L-E5rJCdbFGSF0FdjLrl1fQtcrIQEcPd9M0iATS_lr4etYKQW7tbhLnoXOqc1mzdpMkkwBS3x5qvjdAq8l71W9bKXk8pW-lq0sG_KUJhnfJq9JG93g0eDvVbavwf0s-mDFzzrmGFOskkf&c=&ch=
http://r20.rs6.net/tn.jsp?f=0015Vw3k7U0YeQ7Nv636-7aUI9OAWqYJWJ0rp7S7X3opp1zsJUeXZ4L-E5rJCdbFGSFB-64cOeyHZR-kc2QeqYxJ70YLmMoqg9Y0R6YmxOLKe8b-05mNR-zXRq_W-Lsj2S2J8IuOH1Du0DCnMuf1Tktx8li_CKI-uiIIMETzrD9rZKKPnBfYiQt5hygvtZA8loPUQfJYCBmS8Bk_B0Vw1XASTw1JC7BzLi8Kt5dwb5Vi56BuLPoDf8AxA==&c=&ch=
http://r20.rs6.net/tn.jsp?f=0015Vw3k7U0YeQ7Nv636-7aUI9OAWqYJWJ0rp7S7X3opp1zsJUeXZ4L-E5rJCdbFGSF5Rm6szjia42rCmQP2lY25CR-UYMyUIDW-7Cx1cLpZeMqmFqp3y968qyBIhQEkDnj1qfTSAFsSxBTq4gZoUm-9PWSMv9M17FAW6bFonVApQq6QeiRwQSGU81J9U9PbRdtjxmBKv_tObQ7xi5K0t1L-ra07ucdlfKaecaYSKeMdwg=&c=&ch=


  

     
     

    
     

      
      

 
    

     

    
     

  
       

      
     

      

     
     

    
   

     
 

     
  

   
  

 

  
   

      
    

      
      

 
 

     

    
   

   
    

  

     
    

       
 

   
      

     
     
      

 
    

 

                 

CCRM STUDENT SPOTLIGHT 

Congratulations to Nicole & Robert, who 
recently earned degrees in marine science, 
for their accomplishments and ongoing 
contributions to the scientific understanding of 
coastal ecosystems. Read more about each 
CCRM scientist on their staff pages. 

Xun 'Nicole' Cai 
Master of Science in Marine Science 

Thesis title: Impact of Submerged 
Aquatic Vegetation on Water Quality in 
Liberty Island, Sacramento-San 
Joaquin Delta: A Numerical Study 

Nicole is continuing her studies at VIMS 
as a doctoral student working with 
CCRM's modeling research program. 

Robert Isdell 
Doctor of Philosophy in Marine Science 

Dissertation title: Shifting patterns of 
ribbed mussel distribution and 
ecosystem services in response to sea 
level rise 

Robert now works full-time as a 
Postdoctoral Research Associate 
supporting CCRM coastal ecology
research projects.

BUILDING A RESILIENT 
VIRGINIA - 2 NOV 

at the 
in 

Registration is now open for the Virginia 
Coastal Policy Center's 6th annual 
conference on November 2, 2018 
William & Mary School of Education 
Williamsburg, Virginia. 

The featured speakers include: 

Virginia The Honorable Matt Strickler, 
Secretary of Natural Resources, 
Senator Monty Mason and 

Hodges, Delegates David Bulova, Keith 
and Christopher Stolle. 

Grant, 
and 

program. 

Panelists from VIMS, Virginia Sea 
coastal planning district commissions, 
nonprofit organizations are on the

Water 

Rouge 
sharing 

learned in

Representatives from Louisiana's 
Institute of the Gulf, the LSU Coastal 
Sustainability Studio, and the Baton 
Area Foundation will also participate 
their own experiences and lessons 
coastal resilience.

Learn More

CCRM Research

CCRM WEBSITE CCRMPs LIVING SHORELINES PUBLICATIONS

http://r20.rs6.net/tn.jsp?f=0015Vw3k7U0YeQ7Nv636-7aUI9OAWqYJWJ0rp7S7X3opp1zsJUeXZ4L-E5rJCdbFGSFl8oRbIRZb-u8Zlft-ZEKZjofQLmVsLD1iGWuIyQu30fsmuhwrBbeeVGxykKEQJt1eFtiqr_6CEGSn13vMug9Vxr8TYsN_2NcZouXc5PZKz7i1JyIEqo4D47J7_WEhMkeiXAhQL8h5_U0uGvQL_PGyA==&c=&ch=
http://r20.rs6.net/tn.jsp?f=0015Vw3k7U0YeQ7Nv636-7aUI9OAWqYJWJ0rp7S7X3opp1zsJUeXZ4L-E5rJCdbFGSFm2xBYobsH4ENOybJaNnjozswjv5JVYSjI_UssTeFaRTRYL8Rnq3u3IU9myTF83SInwsraCtfFo6AK7BayPNSW25szVHkbRGbfJeCl9kX-Xv36le0OaRQaNWP9c0UjEN_Rs_JOuOUEwU_U-RhqXZ9HULN1c7hnN-t&c=&ch=
http://r20.rs6.net/tn.jsp?f=0015Vw3k7U0YeQ7Nv636-7aUI9OAWqYJWJ0rp7S7X3opp1zsJUeXZ4L-E5rJCdbFGSF-owd8hTrdfkjmbLLJZoct90DRaBylKRFzkcyoJBbZ74GrhV6b2bzToq4ywwHEqEm2E_FQ107UK9i4QQJLec2ktoaibZJt1NJI_d4PcCF0dUT9kY2ylQXxXRY3891782HBK68nNay20OkPN1M4i-OkA==&c=&ch=
http://r20.rs6.net/tn.jsp?f=0015Vw3k7U0YeQ7Nv636-7aUI9OAWqYJWJ0rp7S7X3opp1zsJUeXZ4L-E5rJCdbFGSFR85I8RcNn8e45xEpD45-vPSr0iGkCbE92gvtkhdQGHu0CcDKbTwhT2a15LauWtjwN99BkyMNHf1pJ0UbKaVkxopZbFO1YEzlVedTo45XusuXp6IRelOlVkvvhQaS6mzxWN7-cp0fER6nw7Uc2rtJ2Q==&c=&ch=
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Forecasting Coastal Water Levels in Virginia

Living in coastal Virginia 
requires an awareness of 
water and the constantly 

changing levels of the ocean, 
Bay, and rivers that surround the 
area.  Increases in sea level and 
intense rainfall events are causing 
ever more frequent flooding with 
growing impacts on roads, homes, 
and businesses.  As a result, 
people are learning to monitor 
current and future conditions in 
order to inform decisions about 
both daily activities and longer 
term planning. 

There are an ever increasing 
number of resources available 
to residents and government 
officials, providing information 
on projected water levels in the 
near term (the next several days) 
and over longer terms (the next 
several decades to the end of the 
century).  Unfortunately, these 
sources do not always seem to 
be saying the same thing.  The 
Virginia Institute of Marine 
Science (VIMS) is tasked with 
providing information and advice 
to the Commonwealth on such 
matters, and we have developed 
tools to forecast both short term 
and longer term water levels in 
our coastal region.  The output 
of these tools is available on the 
AdaptVA.org website that we 
maintain.  

Figure 1. ADAPTVA is a gateway to information on climate adaptation. The 
web portal focuses on the physical and social vulnerabilities by integrating 
the best available science, legal guidance, and planning strategies. Visitors 
will find legal and policy resources, stories that explain adaption through 
maps and pictures, a searchable web catalogue, and mapping tools that 
address short and long-term predictions for rising water levels.

This issue of Rivers & Coast provides an introduction to 
two sea level forecast tools located under the Forecasts 
tab on AdaptVA.org – “VA Sea Level” and “Tidewatch” 

Photo 1.  Flood waters washed out a road on the Eastern Shore of Virginia. 

http://adaptva.org/
http://adaptva.org/
http://adaptva.org/
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Virginia Sea Level Rise Forecasts 

The three most commonly used sea level rise projections for Virginia 
have been developed by VIMS, the US Army Corps of Engineers 
(USACE), and the National Oceanic and Atmospheric Administration 
(NOAA). They differ in the way available information is considered, 
the time periods they address, and the portrayal of future uncertainty. 
What they have in common is a consistent recognition that sea level is 
rising, that the rate of rise is accelerating, and that planning for the future 
requires a consideration of risk. 

Sea level rise projections from all three sources are shown in the image 
below for the tide gauge at Sewells Point in Norfolk, Virginia (Figure 2). 
The graphs in this report are generated by selecting curves in an ADAPTVA 
interactive tool, find it here: http://adaptva.org/info/virginia_sea_level.html 

• USACE Sea Level Change Curve Calculator (1992–2100) using 
forecast models with global sea level trends and local land level 
changes, these scenarios are generally the lowest of the three sources, 
with the USACE Intermediate scenario tracking below the VIMS 

• VIMS Sea Level Rise Report Cards (1969–2050) this forecast 
analysis only runs out to 2050 because it is based on the observed 
water level record and extrapolation of the detected water level trend 

orange curveto the end of the century becomes very uncertain. 

analysis. 
• NOAA G o al and Reg onal Seal Level Rise Scenarios l b i

green curves 
(2000–2100) 

using forecast models based on global and regional factors affecting 
relative sea level including polar ice melting, results in a very wide 
range significantly exceeding all USACE scenarios, with the NOAA 
Intermediate trend tracking above the VIMS analysis. purple curves 

More information about each approach is provided on the following pages. 

Figure 2. Multiple sea level rise projections allow comparisons between curves. 
Different curves can be used for different flood risk tolerances.
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VIMS Sea Level Rise Report Card for Norfolk, Virginia 

The VIMS Sea Level Report Cards 
are “…(u)pdated by the Virginia 
Institute of Marine Science each 
year as annual tide-gauge data 
become available, they display 
recent sea-level trends and project 
sea-level height to the year 2050 
for 32 localities along the U.S. East, 
Gulf, and West coasts… (The) 
report cards have 3 components: 
the 2050 projection, recent trends 
in the rates of sea-level change, 
and an explanation of processes 
affecting sea level at each locality.” 
(from the Sea Level Rise Report 
Card website at: http://www.vims. 
edu/research/products/slrc/)  For 
Virginia, data from the tide gauge 
at Sewell’s Point is used to develop 
the projection reported on the 
AdaptVA website. 

The orange linecurve (Figure 3) 
represents projected mean sea level 
(or the average sea level for the 
year).  It is based on a trend analysis 
of recorded water levels at the 
Sewells Point, Norfolk tide gauge 
between 1969 and 2017.  Because 
the tide gauge is recording water 
levels immediately next to the land, 
changes in water level include sea 
level rise, land subsidence and 
other important drivers in a single 
record.  The extension of the trend 
into the future gives projected 
water levels assuming that sea 
level drivers continue to follow 
the same patterns.  The projection 
only goes out to 2050 because 
of the likelihood that patterns 
controlling sea level rise (and 
therefore, sea level rise trends) will 
change in the future.  This analysis 
is updated annually and therefore 
the projection will change slightly 

Figure 3.  Observed water levels from the Sewells Point gauge and a sea level 
rise projection curve based on those water levels.

over time with shifts in sea level. 
A history of these changes can be 
found here: http://www.vims.edu/ 
research/products/slrc/localities/ 
norfolkva/index.php (under “Year to 
Year trends”). 

The Basic Steps of the 
VIMS Trend Analysis 

1. Verified water level 
data is downloaded from 
NOAA’s website (www. 
tidesandcurrents.noaa.gov); 

2. Water level records are 
averaged over each month 
to reduce the impact of 
weather-driven variations 
(e.g., storm surges) on the 
trend analysis. 

3. Analysis is done by fitting 
a quadratic curve using a 
statistical technique called 
“least squares regression” 
which mathematically creates 
a line that best fits the 
observed data. 

For more details, see the 
report associated with this 
analysis “Anthropocene Sea 
Level Change: A History of 
Recent Trends Observed in 
the U.S. East, Gulf, and West 
Coast Regions.” See the report, 
https://doi.org/10.21220/V5T17T 

The dotted lines are an 
estimate of the expected annual 
variability of water levels based 
on monthly variations.  However, 
water levels rise and fall above 
the average daily (these are 
the high and low tides) and 
water levels are higher in some 
months than in others.  These 
dotted line curves capture 
expected variation due to daily 
and monthly tidal cycles on 
an annualized basis.  They 
do not capture storm surge, 
so that must be an additional 
consideration when flood 
resiliency is critical for an area 
or a piece of infrastructure. 

http://www.vims.edu/research/products/slrc/
http://www.vims.edu/research/products/slrc/
http://www.vims.edu/research/products/slrc/localities/norfolkva/index.php
http://www.vims.edu/research/products/slrc/localities/norfolkva/index.php
http://www.vims.edu/research/products/slrc/localities/norfolkva/index.php
https://doi.org/10.21220/V5T17T
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NAVD88 (North American Vertical 
Datum 1988) is a land-based 
elevation datum.  It is the elevation 
datum typically used for houses and 
roads. Since NAVD88 is land-based, 
it doesn’t change as sea level rises. 

Photo 2. Cars on flooded roads in Norfolk, Virginia during 
Tropical Storm Hermine.

US Army Corps of Engineers Sea Level Change Curve Calculator 

The Corps developed and has periodically revised a sea level rise calculator.  The most recent version, USACE Sea 
Level Change Curve Calculator (2017.55), is available on line and can be used for many of the NOAA tide gauges 
as well as other locations.  The calculator incorporates both global sea level trends and local land level changes and 
is currently based on a 1992 starting point for analysis.  The calculator returns projections for High, Intermediate, 
and Low scenarios. These 
curves range from a straight-
line trend analysis of water level 
records (lowest projection) to 
several modeled projections 
based primarily on the National 
Research Council 2012 report 
and consideration of more recent 
Intergovernmental Panel on 
Climate Change (IPCC) global 
climate modeling (Figure 4). 
The calculator and details on the 
methods used to produce these 
projections can be found here: 
http://corpsmapu.usace.army. 
mil/rccinfo/slc/slcc_calc.html 

Figure 4.  U.S. Army Corps of Engineer’s sea level rise projection curves for Norfolk, 
VA – as viewed here: http://adaptva.org/info/virginia_sea_level.html

Photo 3. Nuisance flooding from a high tide inundates a 
parking lot at Gloucester Point Beach Park.

• 

•

Global mean sea level (GMSL) has 
risen by about 7–8 inches (about 16–21 
cm) since 1900, with about 3 of those 
inches (about 7 cm) occur ring since 
1993 (ver y high confidence). 

Human-caused climate change has (1) 
made a substantial contribution to 
GMSL  rise since 1900 (high confidence), 
and (2) contr ibuted to a r ate of 
rise that is gr eater  than dur ing any 
pr eceding centur y in at least 2,800 
year s (medium confidence). 

– 4th National Climate Assessment, 
U.S. Global Change R esearch P rogram

http://corpsmapu.usace.army.mil/rccinfo/slc/slcc_calc.html
http://corpsmapu.usace.army.mil/rccinfo/slc/slcc_calc.html
http://adaptva.org/info/virginia_sea_level.html
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NOAA Global and Regional Sea Level Rise Scenarios for the United States 

The scenarios developed by NOAA 
in 2017 represent an update to the 
information available on global 
mean sea level and then integrate 
regional factors affecting relative 
sea level for the entire U.S. coastline. 
One of the significant outcomes 
of the NOAA analysis was a 
recommendation based on the most 
recent scientific literature on polar 
ice cap melting.  In light of this 
information the group developing 

the report recommended raising 
the “extreme” scenario used in the 
Third National Climate Assessment 
(Parris, et al. 2012) from a 2100 
value of 2.0 meters (6.5 feet) to 
2.5 meters (8.2 feet). They also 
recommended raising the “low” 
scenario to a value of 0.3 meters 
(1 foot) in 2100.  When combined 
with the local regional subsidence 
rates and the effects of changes 
in regional ocean circulation, the 

Figure 5.  NOAA’s sea level rise projection curves for Sewells Point tide gauge – 
as viewed here:  http://adaptva.org/info/virginia_sea_level.html

result in Virginia is a range of 
potential outcomes in 2100 from an 
“extreme” of 10.5 feet to a “low” of 
1.8 feet. 

The NOAA report identifies six 
scenarios (extreme to low) in 
an effort to inform planning by 
governments, businesses, and 
individuals.  The six scenarios 
were developed by simply dividing 
the 2100 range using 0.5 meter 
increments starting from the top 
value of 2.5 meters.  Acceleration 
curves from the present to those 
end points were then fitted and the 
group developed probability and 
certainty estimates associated with 
each curve (Figure 5). 

These estimates can be accessed on 
the US Army Corps of Engineers 
sea level rise calculator webpage 
(link on Page 4). Details on the 
methods used to produce these 
projections can be found here: 
https://tidesandcurrents.noaa.gov/ 
publications/techrpt83_Global_ 
and_ Regional_ SLR_ Scenarios_ 
for_the_US_ final.pdf

“Localized 
projections of 
sea-level rise are 
needed to guide the 
regional planning 
and adaptation 
measures that are 
being pursued with 
increasing urgency 
in many coastal 
localities.” 

– John Boon, VIMS 
emeritus professor 

Photo 4. VIMS Eastern Shore Lab, flooded during 
the 2015 Nor’easter. 

“Virginia is among the 
states most vulnerable 

to the impacts of a 
warming climate. Sea 
level rise and coastal 

flooding, more frequent 
and severe weather 
events, drought and 

increased heat are all 
threats to the quality of 

life and economic success 
of all Virginians.” 

– Ralph Northam 
Governor of Virginia 

https://tidesandcurrents.noaa.gov/publications/techrpt83_Global_and_Regional_SLR_Scenarios_for_the_US_final.pdf
https://tidesandcurrents.noaa.gov/publications/techrpt83_Global_and_Regional_SLR_Scenarios_for_the_US_final.pdf
https://tidesandcurrents.noaa.gov/publications/techrpt83_Global_and_Regional_SLR_Scenarios_for_the_US_final.pdf
https://tidesandcurrents.noaa.gov/publications/techrpt83_Global_and_Regional_SLR_Scenarios_for_the_US_final.pdf
http://adaptva.org/info/virginia_sea_level.html
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How Do We Use These Curves for Planning? 
The most critical aspect of planning for flood resilience for infrastructure is to determine (1) the expected lifespan 
and (2) the risk tolerance. 
The 2050 projection (orange curve) is ideal for projects with short life spans (e.g., less than 30 years).  
• All infrastructure should be constructed at elevations above the projected mean sea level for 2050. 
• Infrastructure that can tolerate moderate flooding (e.g., some roads) can be constructed in elevations between 

the orange curve and the orange dotted lines. 
• Infrastructure that can tolerate only occasional flooding (due to storm events) should be built at elevations 

above the upper dotted line. 
• Infrastructure that cannot tolerate flooding should include consideration of storm surges, by adding 3+ feet 

to the elevation of the dotted line (similiar to water levels from Hurricane Irene in 2011). Additional flood 
proofing measures should be considered for this type of critical infrastructure.

urpl

This is the expected 
annual variation from natural 
tidal cycles. Use this value if 
you can only tolerate storm 

flooding. 

This is a 2050 projection 
of mean sea level -- that 

means daily high tides will 
exceed these values 

These are measured 
monthly averages from tide 
gauges -- they are used to 

create the orange projection. 

Figure 6. How the VIMS 
2050 projection curves 
can be used for short-term 
infrastructure planning.

For projects with long life spans (> 30 years), all of the 2100 projection curves ( g nd p e ) should be 
considered (see Figure 7, Page 7).  Since all projections are considered equally li y a is t , c ves should 
be selected based on risk tolerance.  Similar to the VIMS 2050 projection levels, consideration should be given 
to tide range, annual variability of water levels and storm surge, however, these are not explicitly shown for the 
Corps and NOAA curves. 

reen a urple ) s
kely at th ime, cur
green purple 

• For infrastructure that can tolerate some flooding, a moderate projection can be used. 
• For infrastructure that cannot tolerate flooding, one of the higher curves should be used. 
• In addition, an adaptation plan, including a plan for financing necessary adaptations, should be adopted in 

case the future water levels exceed the projections. 
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This projection is a 
“worst case” -- use it for 

flood sensitive infrastructure 
All of these projections 

are for mean sea level -- so 
daily high tides will exceed 

them. Add 1-2 ft to minimize 
flooding risk. 

Figure 7.  How the 2100 projection curves can 
be used for long-term infrastructure planning.

This is based on 
measured past sea 
levels and doesn’t 

consider changes to the 
ocean system. 

Use these two 
sets if you need 
projections for 

2100 
--

These are based 
on models and 

include changes 
to the ocean 

system 

Tidewatch 
Knowing where sea level is headed over the next several decades can be critical for informed planning and long-
term risk reduction. Developing community resilience also requires attention to short-term risks and water level 
awareness which is a critical element in coastal Virginia. As 
everyone who lives here knows, the tides rise and fall twice 
each day in Virginia. We have a relatively small tide range 
(difference between the high and low tides), but we also can 
have a rather impressive water level response to storms. 
Under the influence of the sun and the moon, high tides occur 
in Virginia around 700 times every year.  This astronomical 
forcing generally does not raise the water above an elevation 
of about 2 feet relative to the NAVD88 landbased datum. 
When storms, and particularly sustained winds, cross the 
region, water levels can be driven to much higher levels. 
When we look back over the last 19 years (a period of 
analysis which encompasses all of the various alignments 
of the sun, earth, and moon) there have been over 13,000 
times when the water has come up and receded. Of those 
events, water levels at Sewells Point were higher than 2 feet 
NAVD88 545 times, which is about 30 times per year on 
average. These are the events that cause flooding that affects 
life in coastal Virginia (Figure 8). 

These are “best cases” --
don’t use these projections for 
flood sensitive infrastructure 

Figure 8. This graph shows the number of times that 
water levels have exceeded different elevations over 
the most recent 19-year period.



  
 

           

 

 
 

Tidewatch, con’t 

Knowing when these events will occur and how high they will be is very useful information.  The VIMS Tidewatch 
network is a continuously updated forecast of water levels at an expanding number of tide gauge locations in 
Virginia.  Predictions of water levels over the next 36 hours are based on an analysis of recent water levels at each 
tide gauge combined with storm surge forecasts.  The analyses are updated every 12 hours and the plots available 
online show:

• Predicted tide for next 36 hours 

• NOAA tide predictions based solely 
blue line

solid red line 
on astronomical forcing 

• Observed tide 

dotted red line 
• The Residual or difference between 

the astronomical prediction and the 
(solid green l& solid green line observed/forecast tide 

& dotted green line 
A recent example of a Tidewatch plot from 
the Sewells Point tide gauge shows the tides 
during this period were running about 1 
foot above the astronomical predictions 
(Figure 9).  Explanations of the methods 
and additional background material are 
available on the VIMS Tidewatch website 
http://www.vims.edu/bayinfo/tidewatch/index.php or through the Forecast tab on the AdaptVA.org website. 

Another tool on the website is a Tidewatch Viewer.  This interactive map viewer currently shows water level 
forecasts throughout Hampton Roads, but will eventually cover more areas in coastal Virginia. Instead of just 
providing information for the predicted water levels at tide gauge locations, this viewer uses the SCHISM model 
to predict water levels throughout the Chesapeake Bay. SCHISM is a very sophisticated hydrodynamic model 
developed by Dr. Joseph Zhang at VIMS.  It can use wind predictions from NOAA to simulate the movements of 
water throughout the Bay, its tributaries, and the coastal ocean in three dimensions.  This allows estimation of water 

levels everywhere in coastal 
Virginia.  The viewer combines 
the model’s output with detailed 
topographic information to 
predict how normal tides and 
storm tides will move on and 
off the land surface (Figure 
10). 

The Tidewatch Viewer also 
provides a 36 hour forecast that 
is updated every 12 hours.  It 
can be found on the AdaptVA 
website at: http://adaptva.org/ 
info/forecasts.html 

Figure 9.  A graph from the VIMS Tidewatch network, which forecasts 
water levels 36 hours in advance (the red dotted line).

Figure 10. The Tidewatch Forecast is a viewer that shows water level forecasts for the 
next 36 hours.  Clicking through the timeline allows you to see water levels shift with the 
tides by the hour.
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