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AExplore how One Water approach is
Integral to building a more resilient
North Carolina

AHighlight Stormwater Component
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Emerging Focus for 21 St
Century Communities
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NC ARCOG Economic
Development Goals

ABuild on the Regiono6s Co
and Leverage the Marketplace

AEstablish and Maintain a Robust Regional
Infrastructure

ACreate Revitalized, Healthy and Vibrant
Communities

ADevelop Talented and Innovative People

NCTOMORROW

Building Communities for Tomorrow’s Jobs



Water is the Key:
Connects to every aspect of
our communi tbeiegs 0
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215t Century Challenges
for Water

AAsset Management

0 Aging Infrastructure
AWater Quality Impairment
AClimate Vulnerability
APolarized Public




Barrier to Resilience =
The Way We Work in Silos

Wastewater Drinking Water Stormwater Others



Overcoming the Barrier :
One Water Concept

ADefinition of One Water (WERF/WRF, 2015)

All urban water flows are recognized as potential
resourcesé

AND

the interconnectedness of water supply,
groundwater, stormwater and wastewater is
optimized, and their combined impact on flooding,
water quality, wetlands, watercourses, estuaries and
coastal waters is recognized



Connecting water to
desired community traits

#1
Reliable and Resilient
Water Utilities

@

#6 #2
Healthy Waterways Thriving Cities

(s

-

One Water
Approach
#5 #3
Social and Economic Competitive Business
Inclusion and Industry

i w M

Sustainable
Agricultural Systems

@

From: U.S. Water Alliance
Roadmap for One Water, 2016



Summary of
Transformational Principles

AValue all water

AAspire to higher community objectives
AConsider all aspects of community development
Alntegrate scales and multiple functions
ARecognize life-cycle costs/maximize TBL benefits
AChoose smart, clean and green approaches
AFoster innovation

AAdapt and evolve (better, stronger)



WRF diagram
Blue Print for One Water, 2016

Wastewater and
Recycled Water
Master Plan

Drinking
Water
Supply
Reliability
Plan

One Water
Framework

Stormwater
and Green
Infrastructure Infrastructure
Resilience Plan Management Plan



ARnOne Watero
Management Model

Potable Wastewater

Water

Broader Spectrum
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Current Paradigm : large
centralized, single -use systems

Municipal water supply and sewage treatment

Intake

Water \' [\

purification
plant

-

Sewage
treatment
plant



Some Reuse Now
Occurring

NONPOTABLE
WATER REUSE
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POTABLE
WATER REUSE




Treatment close to the source and/or
reuse requires less energy

Urban reuse retrofits are more feasible

Smart, clean and greertechnology

1 Smart
0 Remote monitoring of multiple systems
0 Responsive to user feedback

1 Clean
0 Resource recoveryvithin facilities
0 Match water quality to intended reuse
(Fitfor-Purpose)
1 Green
0 Efficient/passive ecologicaltreatment

0 Multifunctional: Landscape/facility
integration

0 Relatively infiltrationresistant
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Current Unsustainable
Approach to Nutrient
Management

Imported Food (nutrients)
Non-renewable Inputs

Imported nutrients for
agricultural products

Exported agricultural
products

N Unplannei xpansion of
urban/suburban boundaries
Urban into rural areas

- u .

Existing Nutrient Paradigm




Top Down Prescriptive Approach
Not Working (e.g., Falls/Jordan)

Determination of Water Quality
Use Impairment

Prescriptive Policies &
Regulations

Outcomes:

A Economic Opposition
A Social Opposition
A Remand of Environmental Rules

Root cause not addressed

A Open loop nutrient flows
A Poor land management

Weak links

Social:

AAPTr obVvemn\bbasado n
Economic:

A Large cost of required controls

A Public question of benefits
Environmental:

A Single parameter focus
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A Community-based decisions
promote local innovation
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Insight from Chesapeake
Bay Program

Costs per pound vary over 4 orders of
magnitude

5500+
$92.40 Relative Per-Pound Costs of Reducing Nitrogen Pollution
in the Chesapeake Bay Region
Stormwater
- Wastewater TP
B Aericuture
- MNew Practices
$15.80
$7.00 55 G0
S4.70 5330 $3.20 $3.20 $3.10 e
— _— e 51,20
Stormwater WWTP upgrades WWTP upgrades .!.Igal t|_||-f Grassed Restored/
retrofits (High) (Low) mtnament buffers mmncgu
Stormwater mgmt Enhanced Native oyster Cowver Conseryation Forest
for new development NMP aquaculiure Crops tillage buffers buffers

Source: World Resources Institute January 2010



More Resilient Approach

Minimized Inputs into

>% W
v

" Food for People

= Clustered/decentralized

Regenerative agriculture
and ecosystem services

’ ed land use
boundaries

Improved Nutrient Paradigm




The Urban -Rural
Continuum

Interdependent concept that consists of:
A Strategic planning
O Matching ag enterprise w/ land use, infrastructure, and market
A Socio-economics
O Regional value-chains O Agri/eco-tourism
O Processing/storage/distribution hubs O Jobs/education
A Agriculture-Supported Development

A Waste-to-resource markets

O Minerals (struvite, biosolids,
compost, feedstock organics, etc.)

O Bio-energy
O Irrigation supply e
AARWor Hiamgls o Mitig

0 Performance-based, carbon-focused




Water connects upstream and
downstream communities:
manage as a system

Al ntegrate | and &
nit
water manage qﬁeﬁﬂnﬁnﬁ:«g 3 Balances upstream and \

of waterhsed downstream interests

Watershed services
e.g., water purification,
flood risk mitigation,

aquifer recharge,
erosion minimization

AAchi eve m
water shed bene _
nAnCapacity f
management C



Urban Pervious 1
The Next Frontier

Socioeconomic driver for
stormwater solutions

oProblem to sol \§

" sl
gam GrowingPower.org

Productive landscapes

1 Food fuel, medicine, habitat, etc

Working with nature
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Linking Stormwater Management
and Urban Agriculture: Site  -scale

Source Storage or Treatment

Better

Active Irrigation

Cisterns

Rooftops (Intensive) Green Roofs

* Annual Vegetables
* Aqua/Hydroponics
* Mushrooms

LID Features

Managed Pervious * Agro-swales
On-lot Impervious * Rain Gardens

* Landscape Storage

Passive Irrigation

Edible Perennials

7~
Engineered BMPs
Residential Roadways * Bioretention Treated Effluent
Parking Areas > o Stormwater Wetlands
* Wet Ponds : Native Beneficial
* Permeable Pavement Plants




Urban Ag Collaboration
TBL Community Benefits

ASocial
Food-Energy-Water security
Health
Empowerment
Youth development
Safe spaces

AEconomic AEnvironmental
Local $ Soil improvement
Micro-enterprises Stormwater mgmt.
Food affordability Biodiversity

Energy savings GHG reduction



