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Flood resilience in coastal

communities requnres
Consndermg multiple causes of flooding -




What VCAPS does

* Help people think about
flood hazards...

— Structure discussions using
conceptual frameworks
* Analytic-deliberative process
e Causal structure of hazards
* Vulnerability (sensitivity,
adaptive capacity, resilience)
— Utilize visualization
techniques

* AKA “influence diagrams” or
“causal pathway diagrams”




What VCAPS does

e Efficiently...

— Reasonable (and flexible)
demands on time and
resources

* To produce “useable

knowledge.”

— Focus on what is relevant to
participants and decisions

— Co-construction of
scenarios

— Allow exploration of (local)
complexities and
uncertainties
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Probing questions,
integrative
discussion

* What impacts do
floods have in your
community?

 Why do you care
about the impacts?
What is the result?

* What makes these
impacts better,
worse, larger,
smaller?

* What can you do to
prevent or mitigate
this?




VCAPS diagrams: Building blocks
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- Modify impervious
surface regulations
- Adapt landscape & install
cisterns on public lands
- Provide homeowner
incentives

- Install rain barrels
- Increase vegetated
ground cover
- Decrease impervious
surfaces

Heavy
precipitation

Stormwater

- Frequency, severity
of storms and
hurricanes

|

Run-off

- Existing stormwater
infrastructure
- Extent of impervious
surfaces
- Ground saturation
- Topography
- New development

- Regulate waste
collection and
disposal

- Proper waste
disposal

|

Concentration
of organic
waste in
stormwater

- Volume of oil & gas build-

- Size of domestic &

wild animal populations

- Prevalence of fertilzer
& unstable sediment

up on paved surfaces

- Treatment of run-
off before drainage

!

Organic waste
enters the
waterways

drainage infrastructure

Waste in run-off

Town is fined

reex:;etgs for run-off
g y noncompliance
standards

- Existing regulations

- Increase taxes to
rebuild reserves

- Amount of fine
relative to existing
town reserves

Stress on the
town reserves

Increased financial
strain for residents

Decrease in
town's ability to
cover future costs

town's financial

- Extent & type of

Decrease in

condition




Plymouth, NC Vulnerability and Consequences
Adaptation Planning Scenario (VCAPS) Diagram:
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October 5-6, 2011
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- Pumping from wells.
- Rainfall: amounts,
variabilty, intensity

- Comprehensive improvementimaster plan

- Educate local decisionmakers and resident

about options, consequences, and causes

- Raise water/sewer rates

- Hire engineering firms to support planning

- Plan for future
- Fast track repairs
- Repair or replace infrastructure

Town liable for drainage
problems if assess

Pumping
‘excess water

Inflow and
infiltration to sewers

dams Swamps drain Toldes Low oxygen Fish kill
- Speed of water
TConpreneNe released from dam
improvement/master plan|
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~More frequent infrastructure inspections
- Commercial establishments inspections

~Fuel, oil other materials
getin rivers and creeks

~0ld designs do not

meet current needs

Short circuits Discharge poorly "“:a"":'y“" Town under special ‘Cannot permit Lose opportunities

‘waste treatment ‘treated water into river a order by consent (80/90 rule) for economic
standards. development

- Relationships with state regulators’

- Named storm?
- Mitigating causes
- Frequency of violations
Increased oporating expenses
Over-using (e.g., electricity, labor,
equipment breakdowns, equipment Jown budgot
wear and tear)
- Raise rates
- Get grants/loans for improvements
| Create rainy day fund for improvements and match

Repeated repairs required if

- Educate public and
- Replace pipes (point fix or the whole line)
- Replace water lines at same time

- Infrastructure age
- Local development over time (current system

|- Reduce fats, ofl grease disposal in
- Install, use, and maintain grease trap

Subsidence,
sink holes

- Testing equipmentitechnology
- Local expertise
- Water mains above sewer lines.

- Water and sewer rates, viewed as high already
- Local officials', residents' lack of knowle

- Regulatory requirements for improvement approvals
(time, staff effort, 2-3 years lead time)

- atching
- Household (injability to pay higher rates/taxes
- Availabiity of state o federal funds (or matches)
- Residents, currentiprospective elected officials
percelve grants not necessary

in houses

Cannot flush toilets, etc. Public health risks

- Water main repairireplacement grant availabili

only of sewer or water lines
(only do short term fixes and not whole system fixes)

Roads
collapse, erode




Episodic flooding and
long-term conditions
in St. Marys, GA

Degraded water quality
from floodwaters, runoff, ‘. A
sewage spills Rl g

National Park Service
U. S. Department of the Interor

Erosion
. o Cumberland Island
* Sediment helps maintain " National Seashore
marshes »

* Adaptations to reduce
accelerates marsh loss

Inundation and salt water
intrusion kill yards

Hard structures contribute
to ecosystem loss, loss of
quality of life

(Georgia Sea Grant 2013)



NHC Experimental Potential Storm Surge Flooding Map
Tropical Storm ARTHUR (2014) Advisory 7
From 11 AM EDT Wednesday July 02 to 04 PM EDT Saturday July 08

Hyde County, NC
Flood Resiliency
Project

* Mainly focused on
structures

* Ecosystem issues integrated

— Agriculture and salinity
intrusion

— Seafood industry
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* Adaptations require
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— Tailwater recovery o —— — - \ 1748 Séelices 2014)

— Improve grant applications
for wastewater engineering
assistance

— Regulatory flexibility and
coordination



 VCAPS conceptual framework structures
integrative thinking, discussions

* Real-time diagramming supports
understanding, information-sharing

" « Self-generated scenarios more credible to
e ocal decision-makers

 Results informing hazards and climate
adaptation decisions
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Discussion Questions

e How are the people who have the most
knowledge in your community about flood
occurrence and severity involved in the
decision-making process?

 How can you better integrate the knowledge
held by different entities have into plans and
implementable actions that reduce flooding?




