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NORFOLK VIRGINIA TIDE CHART
HISTORIC SEA LEVEL: 1.5 FEET OVER PAST 100 YEARS

The mean sea level trend is 4.42 millimeters/year 

(1.45 feet/century) 

The map above is historic flooding, not a projection.



PROJECTED SEA LEVEL RISE: 1.5 FEET MID-CENTURY

Planning recommendation



ACCELERATED SEA LEVEL RISE IN NORFOLK VA
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Land Movement ±

Sea Level Rise

Isostatic Rebound – land is 

sinking after glaciers to 

north melted 20 thousand 

years ago.

Groundwater Withdrawal –

water table down 100 feet 

from pre-colonial times.



WHAT IMPACTS FROM SEA LEVEL RISE DO WE SEE?



IMPACT ON WETLANDS

With 2 ft. of sea level 

rise, Virginia stands 

to lose between 50 -

80% of its tidal 

wetlands.

Wetlands Watch - 2007



“GHOST FORESTS” ALONG THE COASTLINE



FLOODING DUE TO INADEQUATE STORMWATER

INFRASTRUCTURE & HIGH WATER TABLE

High Tide, Rain, Wind – SEPTEMBER 8, 2014, image from Virginia Pilot



INCREASED TIDAL NUISANCE FLOODING



WHY IS NUISANCE FLOODING ON THE RISE?
TODAY’S FLOOD MAP FOLLOWS YESTERDAY’S CREEKS

Blue – 100 yr 
flood

Orange – 500 
year flood



SEA LEVEL RISE ADAPTATION: STRATEGIES & 
ESTABLISHMENT OF FLOODPLAIN MANAGEMENT PROGRAM

• SLR Adaptation Strategies
• Protection (sea walls)
• Accommodation (elevations)
• Retreat or managed retreat (acquisition)

• Retreat fell dead in the water – Mayor of Norfolk said 
retreat once & never again

• Need better way to incentivize wetlands protection, 
shoreline restoration, open space in the floodplain, etc.

• Realized NFIP leading all development decisions along 
shoreline

• NFIP research began right before Superstorm Sandy



NEW FIRMS, NEWLY MAPPED AREAS, & RISING FLOOD

INSURANCE PREMIUMS SLAMMING COASTAL VA

Source: www.davegranlund.com



THE NFIP COMMUNITY RATING SYSTEM

Saving Money and Shorelines

• Voluntary NFIP program offers discounts on 
flood insurance to reward good floodplain 
management within a community

• Various activities to 
improve floodplain
management/earn credit

• Administered by “community” = government 
division with land use authority (locality)



CRS RATING TABLE

Class Points Premium Reduction

1 4500+ 45%

2 4000-4499 40%

3 3500-3999 35%

4 3000-3499 30%

5 2500-2999 25%

6 2000-2499 20%

7 1500-1999 15%

8 1000-1499 10%

9 500-999 5%

10 0-499 0%



THE NFIP COMMUNITY RATING SYSTEM

Saving Money and Shorelines

• Wetlands Watch secured                             
grant to study CRS as a sea                        
level rise adaptation &                        
resilience tool in 2013

• First opportunity to monetize shoreline 
features (wetlands, un-developed 
floodplains, etc.)

• Congressional reforms (BW & HFIAA) 
increased premiums & rates as Wetlands 
Watch stepped into CRS field 



WHY DOES WETLANDS WATCH CARE ABOUT THE CRS? 
- INCENTIVIZING LOCAL GOVERNMENT PLANNING FOR RESILIENCE

Source: Port of Seattle 
(www.portseattle.org)

Open Space Preservation

Highest CRS Credit Earning Activities: 
Promote Resilience and Adaptation to Increased Flooding

Acquisition & 
Relocation



CRS OPEN SPACE PRESERVATION CREDIT
FLOOD PROTECTION VALUE OF WETLANDS

US coastal wetlands protect an estimated $20 billion 
in damage reduction each year

Superstorm Sandy (2012): Coastal wetlands reduced property 
damage by $625 million in impact area; protected against average ~ 
10% damage reduction in each state impacted

Tropical Storm Irene (2011): In Middlebury VT, floodplains & 
wetlands reduced damages by 84% - 95%: ~ $1.8 million in damages

Source: Lloyds, Coastal Wetlands & Flood Damage Reduction, 2016.
Source: http://www.vermontbiz.com/news/study-floodplains-saved-middlebury-18-million-damage



ADDRESSING BARRIERS TO CRS SUCCESS & RESILIENCE

• Low CRS ratings in coastal VA sitting down with 
localities to find out barriers to success

• Manual complicated & counter intuitive to local 
staff  CRS Virginia Specific Report: focus on co-
benefits

• Localities meet A LOT on resilience issues so 
collaboration should be easy  Chair the Coastal 
Virginia CRS Workgroup

• Locality staff have little time to learn program & 
decision makers not prioritizing work  Grant to 
improve local government usability via time-saving 
tools & provide one-on-one consultations 

• Localities adapting to sea level rise, but actions 
not always creditable in CRS  Proposing potential 
changes to the CRS to benefit localities                   



VA SPECIFIC CRS GUIDE: DRAFT 2015, UPDATE 2017



CRS REPORT: EMPHASIS ON CO-BENEFITS OF PROGRAM

• Created in response to increased CRS interest caused by 

Congressional reforms (increase premiums) & map updates 

• Get credit for what local governments are already doing!
• Reviews activities & programs already enforced/implemented
• Attempts to simplify CRS manual & make CRS program more accessible 

for local government staff

• Reviews CRS credit opportunities for each activity, basic CRS 
requirements, easy or hard to get credit, & co-benefits

• Lots of co-benefits 

For example, open space 
preservation can be used for:

• Stormwater management
• Meet TMDL & MS4 goals
• Green infrastructure
• Reducing flood risk
• Public access
• Recreational value, etc.



CRS REPORT: ICON ORGANIZATION



CRS REPORT: ACTIVITY TABLES



COASTAL VIRGINIA CRS WORKGROUP

What are we? 
A community of practice, supporting 
strong floodplain management & 
success in the CRS program.

Who are our members? 
Staff from local governments, 
planning district commissions, state 
agencies, federal agencies, academic 
institutions, & businesses

Where are our members from? 
As far west as Isle of Wight County, 
east as Accomack County, and north 
as the City of Richmond

How often do we meet & where?
Every other month
Town Center, Newport News

Website: 

www.coastalvacrs.com



CRS WORKGROUP WEBSITE – INFO AVAILABLE

WWW.COASTALVACRS.COM

• NFIP/CRS Statistics

• Past Meeting Materials 
• Meeting notes & speaker PowerPoint presentations

• Important CRS Information 
• Organized by CRS Activity: time saving & organizational documents 

to help reduce burden on locality staff

• Workgroup Work Products 
• Template letters and forms created by CRS members and used for 

easy plug-and-play credit

• CRS Successes & Lessons Learned
• Insight from local government staff presentations to Workgroup 

members

• NFIP / CRS News Blasts 
• News stories & events – sent via email monthly



CRS WORKGROUP – TIME SAVING WORKSHEETS



CRS WORKGROUP – NFIP / CRS NEWS BLASTS



WORKING ONE-ON-ONE WITH LOCALITIES

• City of Hampton (Class 8)
• Comprehensive open space review
• Comprehensive CBPA RPA submittal 
• General assistance with ISO cycle visit
• Credit is pending: review Dec 2016

• James City County (Class 7)
• Comprehensive open space review
• Revised language in Park & Recreation Master Plan
• Review not until fall 2017

• City of Newport News (Joining)
• Serving as advisor on City CRS Committee 

• City of Chesapeake (Class 8)
• Comprehensive open space review
• Review date unknown



CITY OF HAMPTON COMPREHENSIVE OPEN SPACE REVIEW



NEEDED CRS PROGRAM REFORMS: 
NATURE-BASED FLOOD REDUCTION ACTIVITIES

• Confirmed credit for Chesapeake Bay Preservation Act’s 
Resource Protection Area (100-foot buffers + water features)

• Need better credit for living shorelines
• Coastal localities installing as flood reduction practice

• CRS credit for RPA & living shorelines = Impacts:
• Incentivizes localities to strengthen CBPA ordinances
• Promotes better decision making at Wetlands Boards (fewer 

exemptions granted)

• Need credit for voluntary stormwater management practices
• Need credit for individual parcel level water management 

practices
• Coastal localities requiring parcel level water 

management to mitigate flooding

• Many small actions  great impacts!



CHESAPEAKE BAY PRESERVATION AREA BUFFER CREDIT
100 FEET + WATER FEATURES



STAFFORD COUNTY: PENDING 1,065 OPEN SPACE

CREDITS  $25,584+ COUNTY WIDE SAVINGS



NATURE-BASED FLOODWATER REDUCTION SOLUTIONS

Localities requiring parcel level water management as 
sea level rise adaptation strategy

• Local Neighborhood Resiliency Design 
Challenge identified credit gaps
• Living shorelines

• Rain gardens, green cisterns, bioswales, & other 
retention/detention strategies

• Goals of CRS compatible with results 
achieved with small-scale nature based flood 
reduction practices and projects

• Neighborhood & local level changes can grow 
interest in CRS and NFIP, while reducing 
flood damages



NATURE-BASED STORMWATER SOLUTIONS

CASE STUDIES

• Norfolk, Virginia
• Living shoreline, rain gardens, bio-retention systems, ground level 

cisterns with plant beds
• When modeled against 2009 nor’easter, designs reduce floodwater 

volume more than 90% (EPA Stormwater Management Model)

• Nashville, Tennessee
• City’s Storm Busters volunteers plant trees, create rain gardens, 

clean waterways, & restore river/stream beds
• Green infrastructure mitigates =  2.5 million gallons of stormwater

• Milwaukee, Wisconsin
• BaseTerns, green streets, bio-retention, green roofs, rain gardens
• Green infrastructure = 14 million gallon stormwater capacity

• National Wildlife Federation
• Report claims natural infrastructure offers equal or better flood 

protection than traditional gray infrastructure 

http://wetlandswatch.org/Portals/3/WW documents/Publications/Tidewater Rising Resiliency Design Challenge May 2015.pdf
http://www.citiesofservice.org/sites/default/files/StormBusters.pdf
http://silverjackets.nfrmp.us/Get-Involved/More-Information/Silver-Jackets-Newsletter/The-Buzz-January-2015/Blueprint-for-Cities-to-Reduce-Damages
http://city.milwaukee.gov/sustainability/City-Operations/Stormwater.htm#.VfCKh7SsnU1
http://www.nwf.org/~/media/PDFs/Global-Warming/2014/Natural-Defenses-Final-Embargoed-Until-102114-10amET.pdf


QUESTIONS?

Mary-Carson Stiff
Director of Policy, Wetlands Watch
Chair, Coastal VA CRS Workgroup

mc.stiff@wetlandswatch.org


