
ACHIEVING FLOOD RESILIENCY
NEW CHALLENGES  FOR   

PRESERVATION IN  COASTAL  COMMUNIT IES



AGENDA

• Welcome & Introductions

• Overview of regional issues

• Introduction of site locations

• Lunch and discussion

• Tour

• Wrap up & Departure

NORFOLK EXISTING LAND USE



WHO IS BUILDING RESILIENT SOLUTIONS (BRS)?

NORFOLK EXISTING LAND USE



HOW DID WE GET HERE?
2009

CPG starts seeing residential owners implementing FEMA 
mandated flood mitigation retrofits

Begins responding to inquiries about how to mitigate unintended 
consequences of retrofits

2010-2012

Norfolk ARB attempts to develop recommendations for 
elevation/retrofits; CPG staff involved in role on ARB

2014

CPG notices changes in flood mitigation needs, practices that are 
policy driven

 The Roebuck, Front Street, Norfolk

 161 Granby Street, Norfolk

 Dunmore Apartments



HOW DID WE GET HERE?

2015

•City of Norfolk early adopter of new flood retrofit standards in Building Code

•CPG participates in Hampton University/ODU student project studying flooding in Chesterfield Heights 
HD

Horowitz thesis, MAHP 2013

Project leads to $120M HUD grant to address Ohio Creek Watershed

•CPG approached by property owner regarding pervasive brick deterioration;  seeking assistance to 
remediate

2017

•CPG and Wetlands Watch successfully nominate to 11 Most Endangered List with Preservation Virginia



HOW DID WE GET HERE?

2018

CPG and Museum Resources 
partner for Rise Resilience 
Innovations Coastal Community 
Challenge seeking funding to 
develop an empirical data set

2019

Outreach and engagement begin

Rise grant awarded, data 
collection approach and 
methodology refined

2020

Lab planning



PROBLEM STATEMENT

• Example: Norfolk is 94% built out

• Built environment must adapt-in-
place to increasing flood risk or 
retreat

• Coastal resiliency solutions (policy 
and regulatory) currently focused 
on new construction
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So then what will 

Norfolk look like in 

80 years?



FEDERAL ROLE IN 
RISK REDUCTION

 FEMA acts as insurer of at-risk 
properties

 NFIP is established, reauthorized by 
Congress

 Establish ‘standard acceptable 
practices’ for risk reduction through 
eligibility for rate reduction

 Seeking better options; looking to 
others to demonstrate

 No perceived responsibility to 
identify best practices



STATE ROLE IN RISK REDUCTION
As of September 4, 2019, any new construction or houses that need substantial improvements must be
built to the same standards as ones in the highest-risk coastal areas. Norfolk has enforced this
element of the 2015 building code since its adoption, while most other communities took advantage
of a transition period allowed in the update.



LOCAL ROLE IN RISK 
REDUCTION

• Floodplain Manager must demonstrate FEMA’s risk is reduced 
when approving building plans for structures in flood zones

• Limited to using FEMA-approved solutions and/or making 
subjective decisions without empirical data on efficacy of solutions

• Some FEMA guidance is not appropriate for older structures and 
can cause harm 

• Localities are subject to FEMA audit of floodplain management 
program and NFIP participation restrictions 

NO REGULATORY ENTITY IS USING DATA-DRIVEN SOLUTIONS 
FOR RETROFITTING THE BUILT ENVIRONMENT OR STEPPING UP 
TO PROVIDE THE DATA THAT IS NEEDED



REPETITIVE LOSS
SEVERE REPETITIVE LOSS

A Repetitive Loss (RL) property is any insurable 

building for which two or more claims of more than 

$1,000 were paid by the National Flood 

Insurance Program(NFIP) within any rolling ten-year 

period, since 1978.

Severe repetitive loss-As defined by the Flood 

Insurance Reform Act of 2004, SRLs are 1–4 family 

residences that have had four or more claims of more 

than $5,000 or at least two claims that cumulatively 

exceed the building's value.

*There are currently 1000+properties in Norfolk which 

are classified in one of these two ways.



CURRENT OPTIONS FOR RL & SRL 
PROPERTY OWNERS

Raise or Raze?



FEMA RATE REDUCTION OPTIONS

Flood vents

Basement infill

Systems relocation

Elevation



THE LOCAL LANDSCAPE

• Vision 2100 Plan

• Movement away from allocating FEMA grants to home elevation

• Tracking economic, planning and quality of life impacts

• Uncertainty about best practices 

• Lack of guidance for retrofits

• FEMA oversight via audits (after the fact)

• Often point of first engagement for distressed property owners



Local Landscape



HOW BIG IS THIS PROBLEM?

3,260 NFIP claims since 1986

2,002 of those have occurred since 2009

In Norfolk alone….



HOW BIG IS THIS PROBLEM?

Realtors are refusing listings in hard to sell areas.

Some impose mandatory price reductions for properties with 
high insurance rates.

No mandatory disclosure means protected properties are 
losing value because appraisers can not account for flood risk.



POLICY EVOLUTION
FEMA Risk 2.0 - Site specific risk assessment for flood insurance rates
 Will become effective Oct 2021

 No apparent guidance/process to evaluate

NPS Releases Guidelines on Flood Adaptation for Rehabilitating Historic Buildings

 November 2019

 Incorporates recommendations to evaluate retrofits 

 Informed by recent CERL testing of FEMA endorsed retrofits



THE OPPORTUNITY

First opening in policy to reset conversation

What is the site specific history?

What is the site specific risk?

What is the site specific damage?

What is the goal/capacity of the property owner?

 Full scale solution

 Incremental improvement

 Managed retreat

What is the site specific solution?



THE GAP

Largest group of affected properties 
are:

•Pre-1970

•Suffer from recurrent, inconvenient 
water intrusion

•Don’t warrant elevation

•Don’t benefit from rate reduction 
measures

Lack of dedicated testing facility to 
evaluate effectiveness of retrofits 
(FEMA required or alternative)



A SOLUTION?
LOOK AT THE BUILDING AND SITE



A SOLUTION?
GATHER DATA



A SOLUTION?
GATHER DATA

Date             Time MC1    MC2 MC3 MC4 MC5 MC6 MC7 EMC T1

12/4/2019   18:12       13.4 16.6 57.5 40.3 66.4 60.9 43.1 5.5 11.3

12/4/2019   18:42 13.3 17.1 57.4 48.3 68.1    61.1 45.0 5.6 10.9

12/4/2019   19:12 13.4 17.0 57.7 46.4 69.3 58.6 42.6 5.7 10.9

12/5/2019   12:17 13.4 17.8 58.7 42.8 63.7   47.2 31.9 5.7 10.6

12/5/2019   12:48 13.4 17.8 58.9   42.2 63.5 46.4 31.4 5.7 10.6

12/5/2019   13:18 13.4 17.6 58.5   42.6 62.8 69.1 31.8 5.7 10.6

12/5/2019   13:48 13.4 17.5 59.1 42.6 67.6   66.2 45.9 5.7 10.6

12/5/2019   14:18 13.4 17.4 59.3 43.0 66.4 65.6 42.4 5.6 10.8

MC = Moisture Content Percentage

MC1 – top of wall on west side, approx 30’ from south end of house

MC2 – middle of the wall on west side

MC3 – 18 inches above floor on west side

MC4, 5– on Colonial Ave wall, top and bottom (no middle)

MC6, 7 – Hague side of demising wall, top and bottom, approx 16’ from south end of house

EMC = Relative Moisture Content (relationship of humidity, temperature and moisture content in probes)

T1 = Temperature Celsius (of masonry wall on the side that faces the adjacent house)



A SOLUTION?
CUSTOMIZE RETROFIT DESIGN & TEST IT



Thoughtful, Informed

Retrofit Design

THE GOAL


