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“Scientific” (decontextualized)
knowledge

Local (contextualized) knowledge

SLR and rainfall estimates

Temperature estimates

Planning processes
Organizational DM

Conflict management and public
participation

Climate and risk communication
Provision of social services, behaviors

of marginalized and vulnerable
populations

Local hydrology and human
modifications

Construction materials, grid and HVAC
loadings

Local personalities and dynamics
Local bylaws

Legacy of past conflicts, related issues

Credible sources, appropriate media,
etc.

Local experiences and knowledge of
local facilities and staff



VCAPS answers calls for better
decision support

* Help local decision makers
make sense of all those
maps and models

e Facilitate local assessments
that engage stakeholders

* Adopt risk-based
approaches

* Integrate earth science and
local knowledge




VCAPS Role in Adaptive
Management

_-""-F—'___

Design
Process &

Define
Collective

Goals 4 Document
Evaluate & | _ Threats &
Revise ,. Analyze
N\ Vulnerability

Professionals
Public
Local officials

Prioritize

and Choose

\




What VCAPS does

* Help people think about
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




VCAPS Workflow
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Probing questions,
integrative
discussion

What impacts do
hazards 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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How to create a diagram

Start simple; make the diagram more complex
gradually.

Begin with a management category and/or a
hazard stressor.

Start with the outcome that follows most
immediately from the stressor.

Focus on outcomes and consequences that
can be modified by public actions or private
actions.



- Modify impervious
surface regulations
- Adapt landscape & install
cisterns on public lands
- Provide homeowner - Regulate waste
incentives collection and
" Install rain barrels disposal
- Increase vegetated
gl'oundvgo?ver : Pr;:eprnwas alste - Treatment of run-
- Decrease impervious off before drainage
surfaces | I

Concentration
rganic waste

Stormwater pr e:i:?:a{i o Run-off oLc;;gt:'::f enters the
stormwater WATSTWEYS

- Extent & type of
drainage infrastructure

- Frequency, severity - Existing stormwater

of storms and infrastructure : 2
hurricanes - Extent of impervious 7 SEG. of mm &
surfaces wild animal populations
B o Saliiakon - Prevalence offjarhlzar
- Topography & unstable sediment
- New development - Volume of oil & gas build-

up on paved surfaces

Increased financial
strain for residents

- Increase taxes to
rebuild reserves

Waste in run-off Decrease in

ewcoade Town is fined Straas onthe Decrease in
eaniato for run-off oot Conorras town's ability to town's financial
stgnda,d'z noncompliance cover future costs condition

- Amount of fine
relative to existing
town reserves

- Existing regulations







McClellanville, SC — exploratory case

* Water quality

— Shellfish
industry
impacts

— Septic function
* Water quantity

— Standing water
and mosquitoes

— Salinity
intrusion in
irrigation wells




McClellanville VCAPS Diagram
April 1, 2011
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Plymouth, NC Vulnerability and Consequences
Adaptation Planning Scenario (VCAPS) Diagram:

Flooding and Water Level Rise Impacts on Stormwater
Management and Wastewater Infrastructure

October 5-6, 2011

astabiishmants irspacions
- Riplace pipes (point &x or the whole line)
waler ines e

e el




Plymouth, NC Flooding and Infrastructure

e Public infrastructure
stresses from higher
groundwater table,
flooding

— Education, planning, and
better engineering

— Replacement and repair
may require increased
rates, rainy day fund

* Flooding of swamps
lead to low DO
— Fish kill post-Irene

— Controlled dam releases
possible?




Plymouth, NC Vulnerability and Consequences e

Adaptation Planning Scenario (VCAPS) Diagram: Rare St
Flooding and Water Level Rise Impacts on Stormwater Standing water More mosauitoes
Management and Wastewater Infrastructure

October 5-6, 2011

Disease, public health threat
(West Nile, Encephalitis)

- Available funding
- Avallable equipment
- Avallable certified peaple.

[ Town budget

Damaged docks, —
boat ramps, sea walls

Reduced access to
dacks, boat ramps

Town notified in
ladvance of relea:
Put out sandbags

Water released

High water
upstream

from dnpllmxm s Nutrient | oo
ams = release 2
- Comprehensive Additional losses to other
improvement/master pian| hlnln-;;.ng i;nxlna;antu,
Chemical - Length of loss (season, Bkt
Sewer system Sewer ; year, multi-year)
backs up ‘overflow Skt impacts
-Retention pend design’ —
- Infrastructure age e
- Impervious surfaces ——

- Fuel, oil, other materials
get in rivers and creeks

- Building codes

Occupational
safety during repairs

- Proximity o

ity - Old designs do not
flood-prane areas

maet current neads,

- Upstream use
of Roancke water,

Town broadcasts
water contamination

\Ewm

Higher water
Mevels in storm
drainage

Short circuits Discharge poorly Town under special Lose opportunities
Famping fiver. waste treatment treated water into river Ay order by consant (80/90 rule] for economic
standards development
- Season — M
- Pumping from wells - Proximity to. // = =
- Rainfall: amounts, Tlood-prone areas, e ‘own pays fines,

variabilty. intensity per event per day

- Comprehensive improvement/master plan

- Educate local decisionmakers and residents

about options, consequences, and causes
- Raise waterisewer rates.

Town liable for drainage
problems if assess

- Relationships with state regulators.

i i - Nam: ?
- Hire engineering firms to suppart planning %
- Mitigating causes
- Plan for future r
- Fast track repairs = Eleyibacy o vhialkine
T - Repair of replace infrastructure _— e Increased operating expenses
s - Pumping Over-using (e.g., electricity, labor,
-5 7 excess water equipment breakdowns, equipment

wear and tear)

Inflow and
I firats - Raise rates
infiltration to sewers - Get grants/loans for improvements

- Create rainy day fund for improvements and mah:hal BT

- More frequent infrastructure inspections
- Commercial establishments inspections.
- Educate public and busi
- Replace pipes (point fix or the whole line)
- Replace water lines at same time
|- Reduce fats, oil, grease disposal in waslewatef
- Install, use, and maintain grease traps.

Repeated repairs required if
only d of sewer or water lines
(only do short term fixes and not whole system fixes]

- Infrastructure age
- Local development over time (current system
rowth capacity)
- Water and sewer rales, viewed as high already
- Local officials’, residents’ lack of knowledge
- Regulatary requirements for improvement appravals
(time, staff effort, 2-3 years lead time)
= Town cannot afford project/grant matching requirements
- Household {injability to pay higher rates/taxes
- Availability of state or federal funds {or matches)
- Residents, curent/prospective elected officials
perceive grants not necessary

- Testing equipmentitechnology
cal expertise

- Water mains above sewer lines

- Water main repairireplacement grant availabill

Sewage flooding
in houses




Sea level rise adaptation
planning in Beaufort County, SC

e Rainfall, development, and
stormwater management
— Public education
— Retrofit infrastructure

— Strategic, efficient low impact
development

* Sea level rise: permanent
inundation and higher storm surges

— ldentify vulnerable causeways, school
transportation routes

— Expand existing programs

— Real estate disclosure about County
service maintenance under SLR

* Public workshops Aug. 25-26, 2014




Beaufort County, SC VCAPS
Rainfall and Development Impacts on Stormwater

Management
Aug. 26, 2013
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Beaufort County, SC VCAPS

- Use communtiy stormwater mgmt
- Use other techniques (green roofs)

" Limited staff to engage public
and nonprofits (education)

Development costs
more for stormwater but
less for other things

- Create more dense development

13

- Create more SW
infrastructure

Increases development
and urbanization hecause - Public education about use of
infrastructure there pesticides, etc. on lawns

- Create culture change in use

- Educate lawncare businesses and PUDs who can
educate property owners - need to tailor ed program

- Retrofit LID to reduce water

volume and contain flow o B
Mobilize contaminants

to the community (including franslating info for the community)
¥

- Public ed about reducing N Contami
SR (I EITLE) {from roads, tires, shelmﬂm
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i
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impemneable soils (clays)
- Amount of SLR FrmrTEED
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{don't understand role in SW mgmt)
-Access o town to clear
- Prior reliance on ditches
fior stormwater management
- SLR reduces avalability of drainage ditches
- Required buffers? (clarify)?
Lower
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‘Sea Level Rise and Planning VCAPS
August 26, 2013

Version revised by J. Whitehead
September 20, 2013
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Beaufort County, SC
Sea Level Rise and Planning VCAPS
August 26, 2013

Version revised by J. Whitehead
September 20, 2013

Ocean front
erosion
- Use FEMA FIRMs, SLOSH 1o identdy aned
currently vulnerable areas Il: front
= Improve regional planning afforts
|- deniity planning thvashalds WatAr Keal
- Get infa about water movements through channels
- Control water access points (through low lying ditches)
Increased - Require lagoen manienance
ater level - Identify resilient sreas
- Install tidal gates {need criteria of where to invest)
= Identify areas (floeding under new normal)
Tidalistorm ncreased inlet/ Low lying
surges marsh side
water level

=\ ==

- School buses
- Homes

- Change new road elevation requiremants
- Raftrofit existing roads and causeways (elavats)




Figure 2

Beaufort County, 5C

‘Sea Level Rise and Planning VCAPS
August 26, 2013

Version revised by J. Whitehead
September 20, 2013




NHC Experimental Potential Storm !ulw- looding Map
ho.ﬂﬁﬂﬁlﬁm RW*{W 4) Advisory T
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Hyde County, NC Flood
Resiliency Project

* Mainly focused on
structures

 Water resource issues still
appear

— Agriculture and salinity
intrusion (too much)

— Seafood industry (water

quality)
Adaptations require - £ | aeid &AL
transformation e ooty Sl o N NC Doekaf
et I | ML DL Agncu/ttfre'&
— Tailwater recovery e Wi a3 Comsurher
e ; - g Jérwces 2014)

— Regulatory flexibility and
coordination

— Improve grant applications
for wastewater engineering
assistance




Lessons learned about water
resources planning

* Recurring concerns

— Public health, seafood
industry concerns

— Stormwater links to
wastewater/septic issues

— NOT many with lack of
water!
* |dentify both high-dollar
and low-regrets strategies

* Funding mechanisms
needed for proactive
adaptation

* Some adaptations will
require tradeoffs




Summary

VCAPS conceptual framework structures thinking,
discussions

— Local planners interested in hazards, can’t always discuss it
— Real-time diagramming supports understanding, info-sharing

— Self-generated scenarios more credible

Water resource issues raised frequently, mainly in
stormwater management and water quality contexts

— Public options range from education to major capital
improvements

— Private options include increased responsibility for
maintenance and on-site management



For More Information Contact:

Jess Whitehead, N.C. Sea Grant

— Email: | whitehead@ncsu.edu

— Phone: (919) 515-1686

www.vcapsforplanning.org
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