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  BACKGROUNDER   
NFWF/LGAC/CRWG   Local   Government   Forum   

Building   Local   Community   Resilience   Against   Climate-Related   Flooding   
September   24,   2020   

  
This   document   is   intended   to   provide   par�cipants   in   the   Local   Government   Forum   with   founda�onal     
informa�on   and   an   understanding   of   the   preliminary   recommenda�ons   for   addressing   the   problem   
iden�fied   below.    We   ask   that   all   par�cipants   review   this   informa�on   in   advance   and   that   you   come   
to   the   mee�ng   prepared   to   contribute   to   the   development   of   specific   ac�onable   recommenda�ons.     

  

Introduc�on   and   Problem   Statement   

Local   elected   officials   are   tasked   with   protec�ng   the   lives,   businesses   and   property   of   their   cons�tuents.   
For   them,   the   impacts   of   climate   are   visible   and   frequent.   Taking   ac�on   to   make   communi�es   more   
resilient   is   a   powerful   and   pressing   need.   

Due   to   climate   change,   devasta�ng   storms   
and   sea   level   rise   will   increasingly   threaten   
vibrant   communi�es,   cri�cal   
infrastructure,   and   vital   natural   systems.   
Ci�es,   regions,   and   states   are   facing   
natural   disasters   that   can   have   devasta�ng   
effects   on   life,   property,   the   economy,   and   
ecosystems.   Climate   change   is   already   
having   observable   effects   on   the   
environment,   and   past   condi�ons   are   no   
longer   a   reliable   indica�on   of   the   type   or   
extent   of   disasters   communi�es   will   face   in   
the   future.     

Problem   Statement:    As   communi�es   face   the   increasing   challenge   of   climate-related   flooding,   there   
is   a   growing   need   for   local   decision   makers   to   harness   public   support   and   resources   necessary   to   
effec�vely   prepare   for,   manage,   and   ul�mately   reduce/mi�gate   local   flooding   impacts.    Making   the   
case   to   state   and   federal   partners   for   funding   ac�ons   �ed   to   improving   community   resilience   is   
paramount.   Climate-related   inequi�es   need   to   be   addressed   as   well   as   protec�on   of   social,   
economic,   and   natural   infrastructure   assets.   Managing   water   quan�ty   challenges   caused   by   flooding   
must   be   priori�zed   along   with   mee�ng   water   quality   requirements.    There   is   a   cost   to   no   ac�on   
compared   to   securing   resources   to   prepare   for   and   be�er   respond   to   flooding   impacts.     

Background   

The   Local   Government   Advisory   Commi�ee   (LGAC)   raised   the   issue   of   significant   climate   changes   
and   increased   local   flooding   with   the   Chesapeake   Execu�ve   Council   (EC)   in   2019.   At   the   September   
5,   2019   mee�ng   of   the   Chesapeake   Execu�ve   Council,   LGAC   called   for   the   EC   to   hold   a   watershed   
wide   summit   to    consider   dual   benefits   of   flood   mi�ga�on   with   Watershed   restora�on   when   
engaging   on   local   flooding   concerns.     In   response,   the   Chesapeake   Execu�ve   Council   expressed   a   
willingness   to   hold   this   Summit   in   2020   or   2021.   Meanwhile,   LGAC   and   the    Chesapeake   Bay   Program   
Climate   Resiliency   Workgroup   (CRW)    are   hos�ng   this   Forum   in   order   to   provide   the   Chesapeake   Bay   
Program   leadership   with   more   specific   recommenda�ons   for   addressing   climate   impacts   on   local   
governments.     
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One   of   the   Climate   Resiliency   Workgroup   core   values   is   to   increase   the   resilience   of   the   
Chesapeake   Bay   Watershed,   including   its   living   resources,   habitats,   public   infrastructure   and   
communi�es,   to   withstand   adverse   impacts   from   changing   environmental   and   climate   condiions.   
Within   the   CRWG   2018-2020   Workplan   is   3.4,   3.5,   3.6,   “Target   engagement   with   educators,   
business   leaders,   state,   municipali�es,   and   local   managers   to   enable   incorpora�on   of   climate   
informa�on/impacts   into   their   decision-making.”   

Forum   Goal     

By   the   end   of   the   day,   we   expect   to   have   specific   recommenda�ons   for   though�ully   addressing   
flooding   to   impacted   communi�es   throughout   the   Chesapeake   Bay   Watershed.     

Assump�ons     

The   Forum   Planning   Commi�ee   helped   LGAC   iden�fy   the   key   barriers   to   building   climate   capacity    across   
the   region.   We   developed   a   set   of   assump�ons   to   guide   and   focus   the   day,   since   this   is   a   broad   topic   that   
involves   many   partners   and   varying   local   demand   and   supply.   

The   following   are   the   guiding   set   of   assump�ons:   

● The   amount   of   research   and   modeling   related   to   climate   impacts   is   significant   and   
recognized.   Extensive   research   shows   increasing   concern   over   drama�c   and   more   frequent   
flooding,   high   �des   and   sea   level   rise.     

● There   is   a   lack   of   regional   analyses   to   examine   and   describe   the   bigger   picture   of   physical   
environmental   changes   occuring   and   their   impacts   as   well   as   future   trends.    Collabora�on   
and   partnering   can   address   this.   

● Local   government   planning   for   these   climate   impacts   will   result   in   a   more   efficient,   
ac�onable,   cost-effec�ve   and   comprehensive   strategy.   

● Partnerships   are   cri�cal   in   helping   many   local   governments   to   effec�vely   address   flooding   by   
improving   funding   and   capacity.   

● Promo�ng   effec�ve   communica�on,   collabora�on   and   coopera�on   for   climate   planning   and   
financing   across   the   watershed   will   aid   in   this   strategy.   

● There   is   no   one   size   fits   all   approach   when   it   comes   to   flooding   resilience   as   communi�es   
are   all   unique.   

● There   is   a   high   priority   to   focus   on   nearer   term   flood   mi�ga�on   efforts   but   the   longer   term   
green   infrastructure/nature   based   implementa�on   also   need   �me   and   funding.   

● Local   economies   and   budgets   are   being   challenged   now   and   in   the   foreseeable   future.     
● Pursuing   projects   that   provide   climate   flooding   adapta�on   and/or   mi�ga�on   also   provide   

water   quality   and   natural   resource   benefits   which   is   a   wise   use   of   limited   resources.    Tying   
these   mul�ple   benefits   together   are   an   important   aspect   that   can   lead   to   local   support.   

● Local   capacity   and   adequate   resources   to   address   problems   related   to   climate   flooding   
resilience   are   extremely   limited.   

● There   is   a   lack   of   incen�vizing   proper�es   that   can   privately   benefit   or   benefit   the   greater   
community   from   flooding   events.   

● State   policies   and   assistance   to   address   flooding   vary   across   the   watershed   
● Promo�on   of   regional   partnerships   and   collabora�on   do   occur   and   can   be   effec�ve.   
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                      AGENDA     
    

  
  
  
  

  
  

  Forum   Agenda:   Building   Local   Community   Resilience   Against   Climate-Related   Flooding   
10:00   am   -   4:00   pm,   September   24,   2020   

Email   Ola   Davis   at    odavis@allianceforthebay.org    for   Zoom   informa�on   
Mee�ng   materials   and   handouts   can   be   found   on   the   mee�ng   page   below     
h�ps://www.chesapeakebay.net/what/event/local_government_advisory_commi�ee_september_2020   
This   mee�ng   will   be   recorded   for   internal   use.   

  
Dra�   Problem   Statement:    As   communi�es   face   the   increasing   challenge   of   climate-related   flooding,   there   is   a   
growing   need   for   local   decision   makers   to   harness   addi�onal   support   and   resources   necessary   to   effec�vely   
prepare   for   and   manage   local   flooding   impacts.    Making   the   case   to   local,   state   and   federal   partners   for   funding   
ac�ons   �ed   to   improving   community   resilience   is   paramount.   Climate-related   inequi�es   need   to   be   addressed   as   
well   as   protec�on   of   social,   economic,   and   infrastructure   assets.   Mee�ng   water   quan�ty   challenges   caused   by   
flooding   must   be   priori�zed   along   with   mee�ng   water   quality   requirements.    There   is   a   cost   to   no   ac�on   
compared   to   securing   resources   to   prepare   for   and   be�er   respond   to   flooding   impacts.   

AgendaMee�ng   Goal:     By   the   end   of   the   day,   we   expect   to   have   specific   recommenda�ons   for   though�ully   addressing   
flooding   to   impacted   communi�es   throughout   the   Chesapeake   Bay   Watershed.      

  
10:00   a.m. Welcome/Introduc�ons Ann   Simone�,   Chair,   Local   Government   Advisory   Commi�ee   

Eric   Meyers,   Co-Chair,   CBP   Climate   Resiliency   Workgroup  
  

10:20   a.m. Workshop   Overview/Purpose Jennifer   Starr,   Director   of   Local   Government   Ini�a�ves   
Alliance   for   the   Chesapeake   Bay   

10:25   a.m. Problem   Statement   Amendments   and   Agreement     Joanne   Throwe,   President   
Throwe   Environmental,   LLC   

10:35   a.m. Review   Assump�ons Joanne   Throwe   

● The   amount   of   research   and   modeling   related   to   climate   impacts   is   significant   and   recognized.   Findings   show   
increasing   concern   over   drama�c   and   more   frequent   flooding,   high   �des   and   sea   level   rise.     

● Local   government   planning   for   these   climate   impacts   will   result   in   a   more   efficient,   ac�onable,   cost-effec�ve   
and   comprehensive   strategy.   

● Partnerships   are   cri�cal   in   helping   many   local   governments   to   effec�vely   address   flooding   by   improving   
funding   and   capacity.   

● Promo�ng   collabora�on   and   coopera�on   for   climate   planning   and   financing   across   the   watershed   will   aid   in   
this   strategy.   

● There   is   no   one   size   fits   all   approach   when   it   comes   to   flooding   resilience   as   communi�es   are   all   unique.   
● Local   economies   and   budgets   are   being   challenged   now   and   in   the   foreseeable   future.     
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● Pursuing   projects   that   provide   climate   flooding   mi�ga�on   also   provide   water   quality   and   natural   resource   
benefits   which   is   a   wise   use   of   limited   resources.    Tying   these   mul�ple   benefits   together   are   an   important   
aspect   that   can   lead   to   local   support.   

● Local   capacity   and   adequate   resources   to   address   problems   related   to   climate   flooding   resilience   are   
extremely   limited.   

● State   policies   and   assistance   to   address   flooding   vary   across   the   watershed   
● Promo�on   of   regional   partnerships   and   collabora�on   do   occur   and   can   be   effec�ve.   

10:45   a.m. Innova�ve   Case   Studies:   Discover   what   others   have   done   

● Community   Capacity   Building- Hudson   River,   NY    Clif   Staples   
● Regional   Collabora�on -Eastern   Shore   Land   Conservancy,   MD  Jim   Bass   
● Financing/Planning -Anne   Arundel   County,   MD     Ma�   Johnston     
● Local   Ordinances   -    Norfolk,   VA    Andria   McClellan   
● Comprehensive   Effort -   South   Wilmington,   DE  Bryan   Lennon     

11:45   p.m. Lunch   

12:15   p.m.  Zoom   Room   Discussions   

- Group   1   -   Funding   and   Financing   Gaps,   Opportuni�es,   and   Resources     
- Group   2   -   Building   Stronger   Local   and   Regional   Collabora�on   and   Coopera�on     
- Group   3   -   Needs   Assessment/Ordinances     
- Group   4   -   Building   Capacity/Technical   Assistance     
- Group   5   -   Innova�ve   Approaches     
- Group   6   -   Climate   /   Environmental   Jus�ce   

1:30   p.m. Break     

1:45   p.m. Report   outs:   Recommenda�ons   for   Building   Local   Community   Flooding   Resilience     

    3:30   p.m. Summary   of   Recommenda�ons   and   Next   Steps Joanne   Throwe     

4:00   p.m. Adjourn   
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SIX   CASE   STUDIES   SLIDES/SUMMARIES   
2020   Building   Local   Community   Resilience   Against   Climate   -   Related   Flooding   Forum   

Individual   Forum   Case   Study   Slides   can   also   be   found   on   the    Chesapeake   Bay   Program   website   
  
1. Community   Capacity   Building   for   Climate   Change,   Hudson   Valley   NY   

Clif   Staples,   Extension   Support   Specialist,   Hudson   River   Estuary   Program,   New   York   State   Department   of     
Environmental   Conserva�on   

  
  

  
2. Stronger   Together:    Regional   Collabora�on   on   Maryland’s   Eastern   Shore   

Jim   Bass,   Coastal   Resilience   Program   Manager,   Eastern   Shore   Land   Conservancy   

  
  

  
  

3. Financing   /   Planning   –   Anne   Arundel   County,   MD   
Ma�   Johnston,   Environmental   Policy   Director,   Anne   Arundel   County,   MD   
No   Slides   
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4.        Local   Ordinance:    Resilient   Quo�ent   to   Address   Flooding   &   More   

Andria   McClellan,   Council   Member,   City   of   Norfolk,   VA   
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5 .        South   Wilmington   Wetlands   Project,   City   of   Wilmington,   DE   

  Bryan   Lennon,   Assistant   Director   Water   Division,   City   of   Wilmington   

  

  
  
  
  
  
  
Building   Local   Community   Resilience   Against   Climate   -   Related   Flooding   Appendices   
Alliance   for   the   Chesapeake   Bay  

https://www.chesapeakebay.net/channel_files/39918/south-wilmington-wetlands-alliance-for-the-bay-sept-24-2020.pdf


Appendix   D   
  
  
  

  

  
  

  
  
  
  
  
  
Building   Local   Community   Resilience   Against   Climate   -   Related   Flooding   Appendices   
Alliance   for   the   Chesapeake   Bay  



Appendix   D   
  
  
  

  
  
  
  
  

Building   Local   Community   Resilience   Against   Climate   -   Related   Flooding   Appendices   
Alliance   for   the   Chesapeake   Bay  



Appendix   E   
  

FOCUS   GROUP   DISCUSSIONS   
  

Group   1   -   Funding   and   Financing   Gaps,   Opportuni�es,   and   Resources     
This   Zoom   Room   breakout   session   discussed   how   to   promote   more   sustainable   funding   and   financing   
resources   needed   to   address   increased   flooding   caused   by   climate   change.   The   group   examined   ways   to   
overcome   certain   challenges   that   limit   dedicated   funding   and   financing   towards   protec�ng,   restoring   and   
improving   infrastructure   impacted   by   climate   change.   The   breakout   culminated   with   a   set   of   
recommenda�ons   geared   toward   incen�vizing   more   community   investments   in   cri�cal   Infrastructure.   

  
Major   points     

● Unanimous   agreement   that   there   is   a   lack   of   funding   and   financing   dedicated   to   the   impacts   of     
● climate   change   as   it   relates   to   flooding.   
● Many   communi�es   are   not   fully   capable   to   address   flooding   issues.    They   are   not   sure   of   the   cost   

involved,   the   �ming   and   if   they   can   can   work   regionally.     
● Smaller   communi�es   have   a   lack   of   capacity.    They   can’t   write   grant   proposals   without   adequate   

staff.    Addi�onally,   it   is   hard   to   get   a   grant   requiring   matching   funding   when   you   don’t   have   the   
funding   to   match.     

● Covid   has   impacted   budgets.   
● Some   communi�es   are   lacking   incen�ve.    If   we   are   told   we   have   to   do   things,   we   roll   up   our   

sleeves   and   put   money   into   it   but   if   we    aren’t    told   to   do   it    and    the   money   doesn’t   come   from   
Washington,   it   doesn’t   get   done.     

● When   discussing   the   differences   between   rural,   suburban,   urban   communi�es   in   regard   to   funding   
and   financing,   the   group   felt   that   when   flooding   occurred,   larger   communi�es   were   expected   to   
handle   the   issue   and   had   the   staff   to   do   so   while   smaller   communi�es   didn't   have   the   resources.     

● When   asked   about   examples   of   communi�es,   within   the   Chesapeake   Bay   watershed,   that   seem   to   
be   more   successful   in   financing   for   climate   resilience   the   consensus   was   that   the   wealthier,   larger   
communi�es   with   high   budgets   or   tourism,   seem   to   be   doing   be�er.    Also,   any   community   that   is   
able   to   have   a   stormwater   u�lity   has   a   leg   up   on   others.    Those   communi�es   that   par�cipate   in   the   
Municipal   Separate   Storm   Sewer   System   Permit   Program   (MS4)   are   doing   well   due   to    coopera�ve   
funding.     

● The   group   discussed   the   empowerment   of   municipali�es   to   have   local   authority   to   raise   fees   and   
taxes   for   flood   related   projects.    It   was   shared   that   there   are   non   federal   admin   grants   to   fund   
stormwater   projects   at   50%   but   people   don’t   apply,   perhaps   because   they   can’t   come   up   with   the   
matching   funds.   

● The   idea   of   be�er   ways   to   engage   with   the   private   sector   was   discussed:    great   idea   in   theory.   
Rela�onship   building   is   hard   with   private   groups   and   they   don’t   get   involved   unless   they   see   a   
profit.    Poten�al   lies   with   banks   and   insurance   groups   but   there   are   drawbacks.    Many   insurance   
groups   are   pulling   out   of   areas   that   are   vulnerable.     

● When   asked   if   there   were   any   na�onal   examples   of   financing   for   climate   resilience   as   it   relates   to   
flooding,   Denali,   Alaska   was   noted.   

  
Focus   Group   Recommenda�ons   
Communi�es   need   to   push   for   greater   investment   and   a   more   centralized   effort   to   address   flooding   while   
working   to   influence   legisla�ve   decision   making.    They   need   to   be   more   inten�onal   in   crea�ng   a   funding   
program   that   generates   savings,   has   more   emphasis   on   pre   hazard   preven�on   and   focuses   on   flood   
resilience   financing.    A   dedicated   revenue   stream   i.e.,   stormwater   fees   is   necessary.    Communi�es   spend   
lots   of   money   on   recovery   but   should   shi�   that   to   mi�ga�on   so   they   can   save   money   in   the   long   run.   
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Group   2   -   Building   Stronger   Local   and   Regional   Collabora�on   and   Coopera�on     
The   purpose   of   this   Zoom   Room   breakout   session   was   to   discuss     in   more   detail   how   to   enhance,   promote,   
and   develop   be�er   collabora�on   and   coopera�on,     either   on   a   local,   regional,   watershed,   or   state   level.   
The   group   looked   for   ways   to   overcome   certain   local   challenges   that   limit   collabora�on   and   developed   
recommenda�ons   that   promote   resilience   through   enhanced   coopera�on   among   various   en��es   and   
locali�es.   

  
Major   Points   

● Iden�fied   effec�ve   collabora�ons   in   the   Chesapeake   Bay   area   include   the   Eastern   Shore   Climate   
Adapta�on   Partnership   (ESCAP)   that   is   coordinated   by   the   Eastern   Shore   Land   Conservancy   (ESLC)   
as   well   as   the   Lower   Eastern   Shore   Climate   Adapta�on   Network   (LESCAN)   that   serves   the   three   
lower   MD   Eastern   Shore   coun�es   (Worcester,   Wicomico   and   Somerset)   coordinated   by   The   Nature   
Conservancy.    DoD   collaborates   with   surrounding   communi�es   on   flooding   issues    through   Joint   
Land   Use   Studies.   

● Some   a�endees   felt   that   collabora�ve   programs   are   more   effec�ve   in   using   funding   to   do   
restora�on.   While   it   was   recognized   that   there   is   no   perfect   model   for   collabora�ve   programs,   
collabora�ng   is   an   effec�ve   way   to   share   info,   build   partnership,   and   support   stormwater   
infrastructure.   

● The   group   discussed   and   iden�fied   two   toolkits   for   developing   regional   resiliency   against   increased   
flooding   due   to   climate   change.   The   first   one   is   the    US   Climate   Toolkit   (NOAA) .    The   second   from   
EPA   outlines   efforts   in   North   Carolina,   Wisconsin   and   Oregon    .    It   was   also   shared   that   there   is   a   
regional   system   for   treatment   plants   in   Hampton   Roads,   VA.   

● It   was   discussed   that   some   hindrances   or   barriers   to   communi�es   collabora�ng   included   the   
number   of   governments   that   would   need   to   come   onboard   as   well   as   who   owned   the   
infrastructure   in   ques�on.    Some   older   ci�es   have   an   old   system   of   combined   sewer   overflows   
(CSO).   Another   reason   why   communi�es   don’t   collaborate   is   that   some   coun�es   have   other   
priori�es   such   as   land   development.     

● The   Maryland   Department   of   the   Environment   is   upda�ng   the   stormwater   and   resilience   sec�ons   
of   the    Clean   Water   State   Revolving   Fund   ( CWSRF)   project   ranking   system   to   give   extra   points   to   
Community   Ra�ng   System   (CRS)   communi�es.   The    Na�onal   Flood   Insurance   Program   (NFIP)   
Community   Ra�ng   System   is   another   example   of   an   incen�ve   program   that   equates   to   lower   flood   
insurance   premiums,   and   of   course,   reduced   flood   risk.     

  
Focus   Group   Recommenda�ons   
Regional/   mul�   jurisdic�onal   collabora�ons   come   in   all   sizes.    Communi�es   need   to   determine   how   they   
are   going   to   pay,   be   flexible   and   build   consensus.    If   possible,   big   “players”   from   the   community   need   to   be   
involved.    When   a   group   has   a   common   defined   goal/   interest   it   is   more   successful.    There   should   be   
documenta�on   of   the   success   stories   or   what   didn’t   work   and   why.   
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Group   3   -   Needs   Assessment/Ordinances     
The   purpose   of   this   zoom   room   was   to   come   together   to   discuss     in   more   detail   how   needs   assessments   
and   ordinances   at   the   local   level   are   needed   to   adequately   address   increased   flooding   caused   by   climate   
change.   They   looked   for   ways   to   overcome   certain   challenges   and   developed   recommenda�ons   for   
crea�ng   more   opportuni�es   to   help   be�er   manage   cri�cal   infrastructure.     

  
Major   Points   

● Predic�ve    Intensity–Dura�on–Frequency   (IDF)   curves ,   are   shaky   at   short   �me   intervals,   coming   up   
with   effec�ve   engineering   calcula�ons   and   then   design   is   a   challenge.   It’s   �me   for   a   next   
genera�on   set   of   design   guidance/standards.    IDF   curves   and   future   precipita�on   frequency   and   
intensity   are   important   pieces   and   need   to   be   more   comprehensive.   Inspec�on   and   maintenance   
is   challenging.   We   need   crea�ve   design   solu�ons   to   avoid   losing   performance.   

● Ci�es   are   faced   with   challenges   in   building   regula�ons.   There’s   not   enough   room   for   the   river   and   
the   road,   it   gets   controversial   when   they   decide   to   take   historic   buildings   out   of   use.   There’s   only   
so   much   mi�ga�on   that   you   can   achieve.   But   it   really   doesn’t   help   against   the   biggest   storms.   
Many   culverts   and   structures   are   currently   undersized,   so   we   need   to   build   them   bigger,   but   that   
costs   money.     

● Future   ordinances   will   need   to   address   both   water   quan�ty   and   water   quality.     
● It   is   going   to   take   educa�ng   the   popula�on   to   adopt   new   ordinances.    Ci�es   need   to   communicate   

in   the   right   terms:   talk   about   high   water   issues,   show   examples.    Ci�es   need   to   work   slowly,   
incrementally.   Disaster   events   can   spur   ac�on.     

● T he   extent   of   floods   needs   to   be   documented.    Good   data   does   not   exist.    Local   governments   can’t   
afford   to   do   it,   but   maybe   that   is   something   that   a   larger   en�ty   (state   or   federal)   could   do.   

● States   need   to   go   back   to   their   regula�ons   to   see   what   can   be   done   regarding   water   quan�ty.   The   
emphasis   has   been   on   water   quality   and   we   haven’t   thought   about   water   quan�ty   in   30+   years.   
They   need   to   examine   regula�ons   regarding   increasing   water   quan�ty   problems   due   to   climate   
change.    Exis�ng   stormwater   u�li�es   need   to   be   evaluated   to   make   sure   they   are   addressing   
stormwater   quan�ty   instead   of   just   water   quality.    Communi�es   can   do   simplis�c   modeling   to   
es�mate   lost   tax   revenue   from   property   damage.   

● Green   infrastructure   (GI)   is   not   the   silver   bullet.    GI   might   work   for   small   or   medium,   but   not   for   
the   big   storms.   

● Communi�es   need   to   prepare   for   larger   storms   and   communicate   be�er   with   their   residents.   
Explana�ons   need   to   be   at   an   understandable   level.     

● C ircuit   riders    have   proven   to   be   valuable   for   smaller   jurisdic�ons   with   limited   staff,   especially   when   
it   comes   to   ordinance   development   and   educa�ng   a   board   of   supervisors.    They   should   have   some   
background   with   floodplain   management.    Partnerships   with   nonprofits   and/or   universi�es,   could   
be   an   example   of   a   circuit   rider   program.   

  
Focus   Group   Recommenda�ons     
There   needs   to   be   a   shi�   in   engineering:    new   IDF   curves,   new   data,   new   designs,   new   concepts   to   handle   
excessive   rain.    Floods,   and   the   extent   of   the   floods,    need   to   be   documented.    States   (and   stormwater   
u�li�es)   need   to   conduct   an   evalua�on   of   their   regula�ons   to   focus   on   water   quan�ty,   not   just   water   
quality,   data/modeling   should   be   top   down,   policy   decisions   should   be   bo�om   up.    Communi�es   should   
use   the   services   of   a   circuit   rider   for   water   quan�ty,   not   just   water   quality.   
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Group   4   -   Building   Capacity/Technical   Assistance     
The   purpose   of   this   Zoom   Room   breakout   session   was   to   come   together   and   discuss     how   to   build   capacity   
at   a   local   level   to   adequately   address   increased   flooding   caused   by   climate   change.    This   group   discussed   
ways   to   overcome   certain   challenges   brought   on   by   insufficient   capacity   spent   on   protec�ng,   restoring   and   
improving   infrastructure   impacted   by   climate   change.   Recommenda�ons   were   created   that   will   build   
capacity   to   help   be�er   manage   cri�cal   infrastructure.     

  
Major   Points   

● Many   municipali�es   are   under-staffed   or   are   managing   mul�ple   jobs/priori�es   and   are   unable   to   
focus   much   of   their   �me   specifically   managing   climate   related   flooding.     

● Exis�ng   capacity   is   o�en   spent   on   mee�ng    municipal   separate   storm   sewer   system   ( MS-4)   
requirements   as   it   relates   to   water   quality   and   less   on   water   quan�ty   issues   such   as   flooding.     

● The   group   unanimously   saw   a   need   to   build   more   capacity   to   address   the   impacts   of   climate   
change   as   it   relates   to   flooding.    Suppor�ng   ra�onale   shows   that   in   NY,   some   jurisdic�ons   don’t   
even   have   GIS   capability,   lack   of   capacity   is   limi�ng   the   region’s   ability   to   adapt.    In   West   Virginia,   
there   is   a   lack   of   capacity   across   the   board,   not   just   flood   related.   Rural   coastal   communi�es   in   VA   
o�en   just   have   one   planner,   communi�es   need   to   meet   immediate   needs   first   before   they   are   able   
to   work   on   adapta�on.     

● While   there   is   a   huge   volume   of   tools   and   resources   out   there,   it’s   overwhelming   for   local   
communi�es   --   most   are   middle   to   smaller   sized   communi�es   without   technical   exper�se   and   
resources.     

● Climate   and   flooding   are   not   the   top   priori�es   for   most   communi�es   right   now   (   broadband,   
support   through   the   pandemic   are).   

● Local   jurisdic�ons   and   their   environmental   jus�ce   communi�es   should   be   engaged   with   one   
another   in   all   facets   of   the   community.    To   do   so,   they   need   to   build   solid   trus�ng   rela�onships.   
This   can   prove   to   be   difficult   with   lack   of   staff,   lack   of   structure,   or   a   revolving   door   of   staff   and   
elected   officials.   

● Checklists   are   beneficial   toward   iden�fying   capacity   needs.    A   county   in   NY   created   a   matrix   as   part   
of   hazard   mi�ga�on   planning:   does   the   community   have   staff,   do   they   have   capacity   to   respond   to   
disaster,   etc?   

● Regional   collabora�on   is   important.   To   make   a   stronger   connec�on   between   successful   funding   
opportuni�es   and   capacity,   it   is   important   to   connect   municipali�es   to   funding   sources.    This   can   
be   done   through   the   Circuit   rider   model   for   assistance   on   grants.    However,   that   can   prove   difficult   
to   get   towns   to   apply.   (o�en   requires   staff/volunteers   with   exper�se)   

  
Focus   Group   Recommenda�ons   
For   communi�es   to   build   capacity,   it   is   recommended   that   communi�es   collaborate   with   local   research   
centers.    Universi�es/   colleges   can   target   student   research   for   the   local   community   to   look   at   ecological   
data,   demographic   data,   etc.    Communi�es   should   look   into   a   flexible   funding   mechanism   through   taxes.   
Addi�onally,   there   could   be   a   fee   for   people   living   in   floodplains   to   pay   for   mi�ga�on.    The    EPA   adapta�on   
resource   center   (ARC-x)   is   an   available   resource.   It   is   filterable   by   geographic   area   and   issues   of   interest,   
produces   tailored   sets   of   informa�on   about   climate   change,   adapta�on   strategies,   and   case   studies.   Code   
and   content   are   available   for   universi�es   to   develop   state-specific   versions   of   ARC-x.    It   would   be   ideal   for   
states   to   develop   one   place   to   go   for   assistance   (one   stop   shopping),   to   help   figure   out   appropriate   
programs   --   a   resiliency   center   similar   to   the   USDA   model.  
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Group   5   -   Innova�ve   Approaches      
The   purpose   of   this   Zoom   Room   breakout   session   was   to   discuss   how   to   promote   innova�ve   approaches   at   
the   local   level   to   adequately   address   increased   flooding   caused   by   climate   change.    Recommenda�ons   
were   made   that   could   create   more   opportuni�es   to   help   be�er   manage   cri�cal   infrastructure.     

  
Major   Points   

● One   innova�ve   solu�on   discussed   was   the   RISE   organiza�on.     RISE    is   a   U.S.-based   non-profit   with   a   
mission   to   accelerate   innova�on   and   business   growth   by   iden�fying   and   scaling   solu�ons   to   
coastal   communi�es’   resilience   challenges.    RISE   provides   technology   grants,   invites   entrepreneurs   
to   provide   business   ideas   and   technical   solu�ons   for   Natural   Disaster   Resilience,    and   seeks   
innova�ve   approaches   that   enhance   resilience   of   coastal   communi�es .    RISE   incen�vizes   projects   
and   new   businesses   to   address   resilience   to   extreme   weather   events.   

● Other   examples   within   the   Chesapeake   Bay   watershed   with   innova�ve   approaches   are   the    VA   
Beach   Study,   Sea   Level   Wise,    where   the   municipality   understands   that   they   cannot   go   this   alone   
because   the   watershed   needs   collabora�on,   the    Retain   Your   Rain    program   in   Norfolk,   and   the   
Annapolis   City   Resilience   Workgroup    (pg   74)   at   city   dock.    A   few   of   the   prac�ces   being   used   by   the  
Annapolis   workgroup   include:    Mul�-func�onal   flood   protec�on   methods   to   blend   in   adapta�on   
approaches   with   the   area,   implemen�ng   scalable   flood   protec�on   measures,   innova�ve   financing,   
and   incorpora�ng   mul�-func�onal   safe   space   elements   in   the   design.    They   will   treat   water   quality   
as   well   as   water   quan�ty.    The   budget   is   $50M,   they   recognize   funding   is   a   barrier   but   also   
encourage   innova�on   and   collabora�on.   

● Na�onally,   there   are   innova�ve   examples   effec�vely   addressing   climate   related   flooding.    One   
community   well   known   for   its   flooding   issues   is   New   Orleans.    New   Orleans    has   been   partnering   
with   the   Netherlands   in   an   effort   designated   as   “ Living   With   Water ”.   This   approach   focuses   on   
polar   opposite   approaches   than   previously   used   in   Louisiana,   such   as   pumping   and   protec�ng   the   
city   from   all   sources   of   water.    The   Living   with   Water   approach   embraces   the   fact   that   you   are   
below   sea-level   and   encourages   how   to   use   the   water   produc�vely   and   store   it   in   mul�-use   ways.   
They   have   built   a   layered   strategy   to   help   southern   Louisiana   deal   with   sea-level   rise   and   higher   
�des   which   will   have   risk   reduc�on   and   protec�ons   to   New   Orleans   by   providing   a   buffer   that   will   
actually   deal   with   the   water.    Other   innova�ve   programs   include    the    Saint   Paul’s   redevelopment   
project    in   the   Ohio   Creek   in   Norfolk,   the     New   York   -   Dry   Line ,   a   parking   garage   in    Ro�erdam    that   
holds   stormwater,   as   well   as   in   Wilmington   DE,   where   they   have   moved   the   responsibility   for   ROW   
trees   into   their   Water   Stormwater   U�lity   and   consider   their   street   trees   as   Stormwater   assets,   
decreasing   impervious   surfaces,   and   increasing   tree   canopy.   

● In   our   region,   some   of   the   key   barriers   that   hinder   adop�ng   some   innova�ve   approaches   include   
lack   of   stakeholder   buy-in   and   lack   of   knowledge   of   how   well   the   strategies   will   work.   Our    r egional   
partnerships   are   cri�cal   and   it   can   be   difficult   to   expand   across   fence   lines.    We   are   uncertain   if   we   
have   adequate   regional   informa�on   to   facilitate   defini�on   of   common   ground   for   developing   
partnerships   and   coopera�on.    Some   thoughts   on   how   to   overcome   those   barriers,   include   a   good   
mechanism   for   priori�zing   projects   and   training   engineers   on   some   of   the   innova�ve   approaches.   
Hampton   Roads   Planning   District   Commission   (HRPDC)   is   pu�ng   together   an   inventory   of   all   water   
related   projects   to   encourage   partnerships.    One   other   hindrance   is   the   way   the   US   Army   Corps   
works   through   their   benefit   cost-analysis   does   not   include   the   value   of   a   federal   installa�on   in   the   
benefit-cost   analysis   for   a   foreign   area,   i.e.   the   transporta�on   networks   that   serve   the   naval   bases   
cannot   be   considered   a   key   part   to   jus�fy   the   investment.    Unsure   how   to   address   this.   

● If   we   are   going   to   survive   we   have   to   adapt   and   overcome   with   innova�ve   technical   strategies   
which   will   be   expensive,   but   we   are   looking   at   a   70-year   planning   horizon   because   that   is   the   
extent   of   what   you   can   do   with   technology   innova�ons.   Some   of   the   thoughts   the   group   had   are:   
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○ Pump   sta�ons   and   not   storing   water   because   some�mes   storing   water   creates   expensive   
challenges   

○ Use   of   a   sea-gate   or   floodgate   to   periodically   flood   areas   with   heavy   rainfall   that   were   not   
in   heavy   use   

○ Use   of   Right   of   Way   (ROW)   for   underground   stormwater   storage   -   no   place   to   build   
stormwater   reten�on   facili�es.    WE   could   store   water   and   release   it   over   a   shorter   �me   
frame.   

○ Perform   Joint   Land   Use   (JLUS)/    Compa�ble   Use   Studies/Military   Installa�on   Resilience   
Plan   (MIR   Grants)   studies   to   iden�fy   future   partner   projects.      The     JLUS   program   name   
changed   to   Specifically   targeted   to   look   at   weather   events   outside   of   the   fence   line   and   
look   at   projects   or   planning   needs   that   can   build   that   community   resilience.     Annapolis   was   
just   awarded   a   pilot   project   

○ Use   the   clean   water   revolving   fund   as   a   tool   that   may   provide   a   funding   source   at   a   low   
interest   rate   for   major   stormwater   improvement   projects.   

○ Incen�vize   greater   levels   of   reten�on   and   reuse   of   stormwater   in   the   development   
community.     

  

Focus   Group   Recommenda�ons   
A   database   for   innova�ve   flooding   approaches,   poten�ally   with   a   map   of   projects   that   have   been   
undertaken,   needs   to   be   created   to   help   with   building   regional   collabora�ons.    Communi�es   should   be   
aware   of   the   new   Atlas   called   “ Engineering   with   Nature ”.    It   is   available   online   and   in   hard   copy.    While   it   
may   not   be   ac�vely   maintained,   it   is   a   good   model   for   communica�ng   informa�on   and   includes   a   wide   
variety   of   approaches   of   using   natural   processes   as   mechanisms   to   control   water.    Communi�es   need   to   
develop   planning   processes,   similar   to   what   the   Dutch   have   done,   that   incorporates   phases   and   planned   
steps   to   address   extreme   storm   events   and   flooding   using   scenario   analysis.    It   will   help   communi�es   
understand   how   changes   will   drama�cally   influence   the   way   that   water   is   managed   with   respect   to   
agriculture,   municipal   water   supplies,   popula�on,   etc.   Implement   cheaper   regula�ons   and   simple   methods   
for   the   average   resident   to   start   implemen�ng   improvements   on   their   own   or   part   of   their   redevelopment   
process   to   help   out   with   some   of   the   flooding   problems.    LGAC   should   con�nue   with   their   tours   during   
mee�ngs   because   they   are   found   to   be   very   helpful   to   bring   back   to   local   municipali�es   and   share   
informa�on.   
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Group   6   -   Climate   /   Environmental   Jus�ce   
The   purpose   of   this   Zoom   Room   breakout   session   was   to   discuss   how   to   promote   climate   /   environmental   
jus�ce     at   the   local   level   to   adequately   address   increased   flooding   caused   by   climate   change.   We   
recognized   that   flooding   can   occur   anywhere   but   o�en   impacts   some   popula�ons   more   than   others.    To   be   
successful,   ac�ons   must   improve   the   lives   of   all   members   of   our   community   and   not   just   a   select   few.   
Solu�ons   should   be   created   to   overcome   certain   social   challenges   and   develop   more   opportuni�es   to   help   
be�er   manage   cri�cal   infrastructure.   

  
Major   Points   

● We   need   to   ensure   that   social   aspects   of   climate   related   flooding   are   addressed.   
Climate/environmental   jus�ce   is   more   than   just   low   income   but   also   racism.   We   need   to   examine   
how   race   has   an   affect   on   the   grant   programs.   

● Decision-making   at   the   local   level   is   s�ll   done   with   a   typical   cost-benefit.   What’s   easiest   and   what’s   
fastest.   That   works   against   big   problems   in   the   poor   areas.   It   creates   bigger   gaps.    We   need   to   
re-priori�ze.    Those   who   have   the   least   get   served   first.     

● Need   partnerships   with   academic   and   state   partnerships,   etc   for   a   strong   grant   applica�on.     
● Affluent   areas   find   the   resources.     
● When   low   income   communi�es   have   to   deal   with   EPA,   FEMA,   etc   there   is   so   much   red   tape.   It   is   

discouraging   because   the   processes   take   so   long.    There   is   a   short   term   memory   between   droughts   
and   rainy   seasons.   It   takes   2-3   years   to   get   a   project   done,   which   may   mean   another   flood   has   
happened   and   condi�ons   have   changed.   We   need   to   push   the   legislators   to   take   ac�on   NOW   and   
get   projects   sped   up.   Low   income   communi�es   do   not   have   flexibility   and   funds   to   hang   around.     

● Wellness   of   life   is   not   just   staying   alive   but   how   you   live.   Throughout   this   pandemic,   emphasis   has   
been   to   go   outside   and   value   open   space,   showing   how   it   increases   quality   of   life.   S�ll   this   value   
isn’t   incorporated   into   benefits   of   cost-benefits.   We   all   have   to   be   good   stewards   of   public   funds,   
but   recognize   who   the   funds   are   meant   to   benefit.     

● A   posi�ve   model   is   the   regional   planning   districts   are   all   �ed   into   Coastal   Zone   Management   (CZM)   
and   have   helped   push   through   a   lot   of   nature   based   resiliency   projects.   They   have   increased   
capacity   and   can   navigate   the   state   system.   

● There   should   be   a   sliding   scale.   Recognize   the   ability   to   pay.   Change   the   rules   so   low-income   can   
compete.     

● One   na�onal   example   that   is   effec�vely   addressing   climate   related   flooding   is    LA   Safe.     They   have   
been   doing   a   lot   of   amazing   work.   Equity   centered   and   shi�ing   the   conversa�on.   It   has   taken   a   lot   
of   �me.   Also,   Portland   OR   has   been   doing   community-led   processes,   shi�ing   the   money   to   those   
programs.     

  
Focus   Group   Recommenda�ons   
Equity   and   jus�ce   for   vulnerable   communi�es   need   to   be   elevated   in   priority.    Efforts   to   make   grants   more   
accessible   and   easier   to   apply   for   is   also   a   priority.    Decision   makers   need   to   equitably   support   
underserved   communi�es.    When   communica�ng   with   policy   makers   and   underserved   communi�es   there   
needs   to   be   defined   goals   for   EJ   communi�es.    The   EPA   is   crea�ng   a    EJScreen    mapping   tool   for   the   
Chesapeake   Bay   area.   
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ADDITIONAL   RESOURCES   
  State,   Local,   Na�onal   and   Interna�onal   Climate-Related   Flood   Mi�ga�on   Examples   and   Efforts   

Chesapeake   Bay   Watershed   
(this   is   not   intended   to   be   exhaus�ve   and   is   up   to   date   as   of   11/2020   )   

  
Delaware   

● Climate   Ac�on   Plan   -   2020   New   plan   development    h�ps://declimateplan.org   
● Taking   Ac�on   (2016)     h�p://www.dnrec.delaware.gov/energy/Pages/Taking-Ac�on.aspx   
● The   Plan    h�ps://dnrec.alpha.delaware.gov/climate-coastal-energy/climate-change/taking-ac�on/   
● Understanding   Climate   Change   (2014)   

h�ps://dnrec.alpha.delaware.gov/climate-coastal-energy/climate-change/   
● Climate   Framework   (2014)   

h�p://www.dnrec.delaware.gov/energy/Documents/The%20Climate%20Framework%20for%20Delaware 
%20PDF.pdf   

● Climate   Ac�on   in   DE   Progress   Report   (2016)   
h�p://www.dnrec.delaware.gov/energy/Documents/2016%20Climate%20Ac�on%20Progress%20Report/ 
Climate%20Ac�on%20in%20Delaware%202016%20Progress%20Report.pdf   

● Delaware’s   Climate   Ac�on   Plan:   March   2020   Workshops   Summary:   
h�ps://declimateplan.org/wp-content/uploads/2020/06/Public-Workshop-Summary_Round-1_2020.06.2 
2.pdf   

● Delaware   DNREC    Climate   Change:    Precipita�on   Change   Video   
h�ps://youtu.be/ifHkGl8YgEk   

  
District   of   Columbia   

● DOEE   Climate   Ready   webpage    h�ps://doee.dc.gov/service/climate-change     
● Plan   Report   

h�ps://doee.dc.gov/sites/default/files/dc/sites/ddoe/service_content/a�achments/CRDC-Report-FINAL-W 
eb.pdf   

● Flood   Risk   Management   in   the   District     h�ps://doee.dc.gov/service/flooding   
  

Maryland   
State   Resources   

● Maryland’s   Climate   Change   Program   
h�ps://mde.maryland.gov/programs/Air/ClimateChange/Pages/index.aspx  

● Maryland   Commission   on   Climate   Change   
h�ps://mde.maryland.gov/programs/Air/ClimateChange/MCCC/Pages/index.aspx   

● The    Greenhouse   Gas   Emissions   Reduc�on   Act    Plan   (2015)    h�ps://climatechange.maryland.gov/plan/   
● Maryland   Commission   on   Climate   Change   Annual   Report   (2019)   

h�ps://mde.maryland.gov/programs/Air/ClimateChange/MCCC/Documents/2019MCCCAnnualReport.pdf   
● MD   Chapter   of   Assoc   of   Climate   Change   Officers    h�ps://climateofficers.org   
● Sea-Level   Rise   Projec�ons   for   Maryland   2018   (UMCES)    Includes   Bal�more   nuisance   flooding   example.   

h�ps://mde.maryland.gov/programs/Air/ClimateChange/MCCC/Documents/Sea-LevelRiseProjec�onsMary 
land2018.pdf   
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Regional   Resources   
● Iden�fying   Priori�es   for   Adapta�on   Planning:   An   Integrated   Vulnerability   Assessment   for   the   Town   of   

Oxford   and   Talbot   County,   Maryland   (NOAA)     
h�ps://coastalscience.noaa.gov/data_reports/iden�fying-priori�es-for-adapta�on-planning-an-integrated- 
vulnerability-assessment-for-the-town-of-oxford-and-talbot-county-maryland/     

● Climate   Change   and   Sea   Level   Rise   Adapta�on   Report:   Kent   County,   Maryland     
h�ps://www.adapta�onclearinghouse.org/resources/kent-county-maryland-climate-change-and-sea-level- 
rise-adapta�on-report.html     

● Preparing   for   Increases   in   Extreme   Precipita�on   Events   in   Local   Planning   and   Policy   on   Maryland’s   Eastern   
Shore     
h�ps://www.eslc.org/wp-content/uploads/2020/01/ExtremePrecipita�onReport.pdf   

● Priori�zing   Local   Climate   Adapta�on   through   Regional   Collabora�on   on   Maryland’s   Eastern   Shore   
h�ps://www.eslc.org/wp-content/uploads/docs/coastal-resilience/escap-white-paper-2017.pdf   

  
New   York   

● The   Plan    h�ps://www.dec.ny.gov/energy/44992.html   
● Climate   Ac�on   Plan   Interim   Report   (2010)     h�ps://www.dec.ny.gov/energy/80930.html   
● A   Change   in   Climate   report   (2010)   

h�ps://www.dec.ny.gov/docs/administra�on_pdf/0210changeinclimate.pdf     
● Climate   Smart   Communi�es    h�ps://climatesmart.ny.gov/     
● Legisla�on:     Climate   Leadership   And   Community   Protec�on   Act   (2019)   

h�ps://www.nysenate.gov/newsroom/press-releases/senate-passes-historic-climate-leadership-and-com   
munity-protec�on-act-ccpa   

  
Pennsylvania   

● Climate   Change    h�ps://www.dep.pa.gov/Ci�zens/climate/Pages/default.aspx   
● Press   release-PA   releases   climate   plan   

h�ps://www.governor.pa.gov/newsroom/pennsylvania-releases-state-climate-ac�on-plan-join-u-s-climate- 
alliance/   

● Climate   Ac�on   Plan   (2018)    h�ps://www.dep.pa.gov/Ci�zens/climate/Pages/PA-Climate-Ac�on-Plan.aspx   
● PDF   of   Plan   (2018)   

h�p://files.dep.state.pa.us/Energy/Office%20of%20Energy%20and%20Technology/OETDPortalFiles/Climat 
e%20Change%20Advisory%20Commi�ee/2019/PAClimateAc�onBookle�orWeb.pdf   

● Developing   Plans   in   20   communi�es   
h�ps://www.ahs.dep.pa.gov/NewsRoomPublic/ar�cleviewer.aspx?id=21818&typeid=1   

● Pennsylvania   Climate   Change   Impacts   Assessment   Update    (2020)   
h�p://files.dep.state.pa.us/Energy/Office%20of%20Energy%20and%20Technology/OETDPortalFiles/Climat 
eChange/2020ClimateChangeImpactsAssessmentUpdate.pdf   

  
Virginia   
State   Resources   

● Governor’s   Execu�ve   Order   (2018)   
h�ps://www.governor.virginia.gov/media/governorvirginiagov/execu�ve-ac�ons/ED-24-Increasing-Virginia 
s-Resilience-To-Sea-Level-Rise-And-Natural-Hazards.pdf   

● Coastal   Adap�on   and   Resilence   Master   Plan   
h�ps://www.naturalresources.virginia.gov/ini�a�ves/resilience/   
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● Master   Framework   Announcement   (2020)   
h�ps://www.governor.virginia.gov/newsroom/all-releases/2020/october/headline-860976-en.html   

○ Framework   Summary   
h�ps://www.governor.virginia.gov/media/governorvirginiagov/secretary-of-natural-resources/pdf/ 
Coastal-Resilience-Master-Planning-Framework.pdf?4747   

○ Full   Report   
h�ps://www.governor.virginia.gov/media/governorvirginiagov/governor-of-virginia/pdf/Virginia-C 
oastal-Resilience-Master-Planning-Framework-October-2020.pdf   

● Building   VA’s   Flooding   Resiliency    h�ps://www.floodingresiliency.org/   
● Climate   Czar    h�ps://www.wv�.org/post/virginia-coastal-adapta�on-and-climate-czar-gets-work#stream/0  

h�ps://climateandsecurity.org/advisory-board/rear-admiral-ann-claire-phillips-usn-ret/   
● Wetlands   Watch-Sea   Level   Rise   Adapta�on   Guide-   Virginia-specific   guide   of   exis�ng   programs   

h�ps://wetlandswatch.org/adapta�on-guide-directory   
● Wetlands   Watch:    Collaboratory   Resilience   Research   and   Design   Collabora�ve   

      h�p://wetlandswatch.org/design-collaboratory   
  

Regional   Resources   
● City   of   Chesapeake,   Virginia   Hazard   Mi�ga�on   Plan:   

h�p://www.cityofchesapeake.net/Assets/documents/departments/fire/em/pdf/2014-chesapeake-hazard- 
mi�ga�on-plan.pdf   

● Ge�ng   Sea   Level   Wise:    Introduc�on   and   mo�va�on   behind   the   Virginia   Beach   Sea   Level   Wise   Program   
h�ps://storymaps.arcgis.com/collec�ons/5bde0a2b4cec4bf7966d0fc5d564d9d9?item=1   

● City   of   Virginia   Beach,   VA:    Seal   Level   Wise   –   City’s   comprehensive   program   for   addressing   rising   sea   levels   
and   recurrent   flooding   risks   2020   
h�ps://www.vbgov.com/government/departments/public-works/comp-sea-level-rise/Pag   
es/default.aspx   

● City   of   Norfolk,   VA:    Flooding    h�ps://www.norfolk.gov/4832/Flooding   
● Hampton   Roads   Region    h�ps://www.hrpdcva.gov/departments/water-resources/coastal-resiliency/   
● Resilient   Hampton,   VA    h�ps://hampton.gov/3459/Resilient-Hampton   
● Sea   Level   Rise:    Impact   on   Northern   Virginia   

h�ps://nvrc.maps.arcgis.com/apps/MapJournal/index.html?appid=d36a7c30�e3436e8ce5ceb91b38c3af   
● William   and   Mary   Law   School:   Resilience   Funding   Forum   A   Discussion   of   Innova�ve   Op�ons   for   Coastal   

Locali�es   May   3,   2019   
h�ps://law.wm.edu/academics/programs/jd/elec�ves/clinics/vacoastal/conferences/resilie   
   ncefundingforum/index.php   

● Wetlands   Watch:    Innova�ve   Resilient   Zoning   Proposal   in   Norfolk   
h�p://wetlandswatch.org/directors-blog/2017/10/19/innova�ve-resilient-zoning-proposal-in-norfolk   

  
West   Virginia   

● Center   on   Climate   Change    h�ps://saveblackwater.org/west-virginia-center-on-climate-change/   
  

Chesapeake   Bay   Region   and   Outside   the   Watershed   
● Summary   of   Stakeholder   Concerns,   Current   Management   and   Future   Needs   for   Addressing   Climate   Change   

Impacts   on   Stormwater   Management   
h�ps://chesapeakestormwater.net/wp-content/uploads/dlm_uploads/2020/02/FINAL-Climate-Change-an 
d-Stormwater-Survey-Memo.pdf   
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Appendix   F   

● U.S.   EPA   Resilient   Design   Assistance   Tool   (2019)   
○ Piloted   in    Seaford,   DE    and    Hun�ngton,   WV    to   support   and   enhance   exis�ng   community   

integra�ve   hazard   mi�ga�on   objec�ves   and   address   flooding   from   extreme   storm   events.   
h�ps://www.epa.gov/green-infrastructure/resilient-design-assistance-mid-atlan�c#:~:text=The%2   
0Resilient%20Design%20Assistance%20Tool,a%20variety%20of%20environmental%20benefits.   

● Chesapeake   Quarterly   Come   High   Water   Sea   Level   Rise   and   Chesapeake   Bay   (2014)   
h�ps://www.mdsg.umd.edu/sites/default/files/2019-12/CQ_v13n2-3_0.pdf   

● Climate   Change   Vulnerabili�es   in   the   Coastal   Mid-Atlan�c   Region   April   2018     
h�ps://mde.maryland.gov/programs/Air/ClimateChange/MCCC/ARWG/ClimateChangeVulnerabili�esCoast 
alMidAtlan�cRegion.pdf     

● South   Wilmington,   DE   Wetlands   Park   Project   (ongoing)   
h�ps://www.wilmingtonde.gov/government/city-departments/public-works/south-wilmington-wetlands-p 
ark   

● Planning   for   Flood   Recovery   and   Long-Term   Resilience   in   Vermont:   Smart   Growth   Approaches   for   
Disaster-Resilient   Communi�es   
h�ps://www.epa.gov/smartgrowth/planning-flood-recovery-and-long-term-resilience-vermont   

● NPR   Ar�cle:    Major   Real   Estate   Website   Now   Shows   Flood   Risk.   Should   They   All?   
h�ps://www.npr.org/2020/08/26/905551631/major-real-estate-website-now-shows-flood-risk-should-the 
y-all   

● Every   $1   Invested   in   Disaster   Mi�ga�on   Saves   $6:    Spending   to   reduce   risk   saves   lives   and   creates   jobs,   key  
study   finds   
h�ps://www.pewtrusts.org/en/research-and-analysis/ar�cles/2018/01/11/every-$1-invested-in-disaster- 
mi�ga�on-saves-$6   

● Naturally   Resilient   Communi�es:    Using   Nature   to   Address   Flooding   
h�p://nrcsolu�ons.org/   

  
Na�onal   

● EPA   Climate   Change   Adapta�on   Resource   Center-interac�ve   resource   for   local   governments   
h�ps://www.epa.gov/arc-x   

● NASA   Global   Climate   Change    h�ps://climate.nasa.gov/   
● Na�onal   Park   Service   Coastal   Adapta�on   

h�ps://www.nps.gov/subjects/climatechange/coastaladapta�on.htm   
● US   Climate   Alliance   (bipar�san   coali�on   of   25   governors)     h�p://www.usclimatealliance.org/   
● US   Climate   Resilience   Toolkit    h�ps://crt-climate-explorer.nemac.org/   
● Federal   Funding   Opportuni�es   For   Flood   Resilience:   A   Guide   For   Small   Ci�es   

h�ps://mcusercontent.com/ec9c20819838d6547c69401b2/files/1253f254-be8c-4425-a9fd-7fd397e2e359 
/AFC_small_ci�es_funding_guide_FINAL_042820_20_DIGITAL.pdf   

● US   Climate   Resilience   Toolkit:    Planning   Framework   for   a   Climate-Resilient   Economy   
h�ps://toolkit.climate.gov/tool/planning-framework-climate-resilient-economy   

● EPA   Planning   Framework   for   a   Climate-Resilient   Economy   April   2016     
h�ps://www.epa.gov/sites/produc�on/files/2016-05/documents/planning-framework-climate-resilient-ec 
onomy-508.pdf   

● Resilience   Hubs:    Shi�ing   Power   to   Communi�es   and   Increasing   Community   Capacity  
h�p://resilience-hub.org/wp-content/uploads/2019/07/USDN_ResilienceHub.pdf   

● Urban   Sustainability   Directors   Network    h�ps://www.usdn.org/index.html#/   
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Appendix   F   

● EPA:     Climate   Change   Adapta�on   Resource   Center   (ARC-X)   
h�ps://www.epa.gov/arc-x    EPA   :   Regional   Resilience   Toolkit   
h�ps://www.epa.gov/smartgrowth/regional-resilience-toolkit   

● EPA:    Building   Blocks   for   Sustainable   Communi�es   (workshop   and   assistance   informa�on)   
h�ps://www.epa.gov/smartgrowth/building-blocks-sustainable-communi�es   

● NRDC:   How   States   Stack   Up   On   Flood   Disclosure    h�ps://www.nrdc.org/flood-disclosure-map   
● EPA   Flood   Resilience   Checklist   

h�ps://www.epa.gov/sites/produc�on/files/2014-07/documents/flood-resilience-checklist.pdf   
● 2019   State   of   U.S.   High   Tide   Flooding   with   a   2020   Outlook   (NOAA   Technical   Report   NOS   CO-OPS   092)   

h�ps://�desandcurrents.noaa.gov/publica�ons/Techrpt_092_2019_State_of_US_High_Tide_Flooding_wit 
h_a_2020_Outlook_30June2020.pdf   

● How   State   Governments   Can   Help   Communi�es   Invest   in   Climate   Resilience   
h�ps://climateresilienceconsul�ng.us14.list-manage.com/track/click?u=814ca6ca39640751488350b40&id 
=a2a15463b0&e=99f4bc03a6   

● Silver   Jackets   Teams   Facilitate   Collabora�ve   Solu�ons   To   State   Flood   Risk   Priori�es   
h�ps://silverjackets.nfrmp.us/   

  
Interna�onal   

● UN   Framework   Conven�on   on   Climate   Change    h�ps://unfccc.int/resource/climateac�on2020/   
● UN   Intergovernmental   Panel   on   Climate   Change     

h�ps://www.ipcc.ch/   
● Climate   Change    h�ps://www.un.org/en/sec�ons/issues-depth/climate-change/   
● US   Climate   Resilience   Toolkit    h�ps://toolkit.climate.gov/   
● Center   for   Climate   and   Energy   Solu�ons    h�ps://www.c2es.org/     
● Scaling   Local   And   Community-based   Adapta�on:    Commissioned   by   the   Global   Commission   on   Adapta�on   

h�ps://cdn.gca.org/assets/2020-06/Local_Adapta�on_Paper_-_Global_Commission_on_Adapta�on.pdf   
● Climate   Adapt:    Sharing   Adapta�on   Informa�on   Across   Europe.    The   economics   of   managing   heavy   rains   

and   stormwater   in   Copenhagen   -   The   Cloudburst   Management   Plan.   
h�ps://climate-adapt.eea.europa.eu/metadata/case-studies/the-economics-of-managing-heavy-rains-and- 
stormwater-in-copenhagen-2013-the-cloudburst-management-plan     
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