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United States of America

Largest economy in the United States

6t largest economy in the world

Largest population in the United States

Population is about 38 Million (Based on 2011 census data) and expected to
reach 50 Million by 2050

hdodeling performed by Christopher Daly
using the PRISM model, based on
1961-1990 normials from MOAA 4
Cooperative stations and MRCS SNOTEL | =
sites. Sponsored by USDA-NRCS YWater
and Climate Center, Portland, Oregon.

Oregon Climabe Service
George Taylor, State Climatologist
(541) 737-5705




Water Resources vs. Population Distribution
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California is dealing with
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Population Water quality regulations & Aging Enhanced Climate
Grolwth environmental requirements Infrastructure Variability
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California Neighboring states
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Growing Water
Demand

(Arizona-Nevada)
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> California’s Water Challenges <

l

Shrinking Water
Resources

Shrinking snow
pack

|

Time shift in water
supply

Rethinking our portfolio of solutions




Paradigm Shift in the Water

Sector

Big data
Information
Technology
Modern platforms
and decision
making tools
Innovative
Financing
Mechanisms

Population Growth, Aging Infrastructure, Climate
Change, and Stricter Environmental Regulations

Must acquire new o

knowledge of how Utilities

urban water cycle is orporate innovative
evolving technologies

management and
governance tools



Rethihking Supply

e Source protection and

watershed
management

e Stormwater capture
e Graywater systems
e Treated wastewater
e Conjunctive use

e Desalination

Rethinking Demand
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Rethinking Governance

e Reduce waste and
increase efficiency,

e Rethink economic
priorities

e Education and
outreach strategies

* Water data monitoring
and collection

e Cross-sector resource
management

e Regional water
management

e Financing




215t Century Urban Water Use Cycle
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Centralized

Traditional
management

strategies are
no longer
appropriate

Decentralized

Traditional
top-down
management
strategies are
no longer
appropriate

Customer
behavior is
changing,

end-users are
playing a
more vital
role

Role of
utilities is
shifting both
within the
water sector
and with their
customers




Price



A Hidden System

Relative capital investment to revenue for several utility services in the US
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Average Monthly Water Bill in Large U.S. Cities, 2010

Typical household water bills in large U.S. cities range widely from $25 per month to $70 per month.

Average monthly water bill (dollars)

THE
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Source: American Water Works Association and Raftelis Financial Consultants 2011. SN
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MNote: “Average monthly water bill” refers to the monthly water bill charged by the municipal water systems that operate in the selected cities assuming a monthly water B[‘\U(.}l\ l f\ (35
use of 11,200 gallons. For more details, see the technical appencix.



FIGURE 10.

Tariff Price and Domestic Use per Capita, 2012

Tariff price (dollars per one thousand gallons)
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Source: Standard & Poor’s 2012.

Domestic use (gallons per person per day)

Note: The tariff price includes water and wastewater tariffs and it is the average price among cities in that country.



Price Integration



From Fragmentation to Integration

Agency

Responsibilities

Water

Water

Flood

Supply Quality Control

Department of Water Resources

State Water Resources Control Board

Delta Stewardship Council

California Public Utilities Commission

Colorado River Board

Department of Pesticide Regulation

Department of Public Health

Department of Toxic Substances Control

Office of Environmental Health Hazard
Assessment

XXX XX

X XXX XXX

X

X



From Fragmentation to Integration

Responsibilities

Water Water Flood
Entity Supply Quality Control
Federal Agencies
Bureau of Reclamation X X
Army Corps of Engineers X X
Environmental Protection Agency X
Geological Survey X X
Other Entities
Tribal governments X X X
Cities and counties X X X
Special districts X X X
Private water companies X






Price

Integration
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Looking to the Electricity Sector:
ow to Finance Decentralize




Innovative Financing Framework
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Elements

Catalyzing Change through external forces

Example Mechanisms

Regulations, market forces,
decoupled pricing structures

Establishing Funding Sources that can be public or
private

Bonds, end-user fees, venture
capital

Using Distribution Pathways to facilitate the flow of

resources between stakeholders

Grants and loans, tax credits,
rebates

Creating Innovative Governance Structures that
enable project implementation

Aggregation, alternative
investment structures, Energy
Service Companies (ESCOs)

20




Financing Water Projects- Living Map

Mechanisms Highlighted: e ——

e Stormwater Fees

* Reverse Auction

e Performance-Based Rebates

e Stormwater Credit Trading
Program

* Grant Programs

e Environmental Impact Bond

* Project Aggregation




Food for Thought: Governace

* Enact policies and economic forces to drive change

Portfolio standards, demand-side management and pricing

* Promote coordination among and within water sectors,

as well as across all relevant jurisdictional levels
e Collect and publish relevant water resources data



Food for Thought: Financing

e Establish more innovative funding solution

- Green banks, impact investment, CBPPP and on-bill financing

e Utilize a diverse financing strategy to minimize risk and
increase economic potential

e (Cost Sharing and customer-based financing can be an
enabler at every scale

- Developer, end-user, communities and municipalities



Thank you

Newsha Ajami — newsha@stanford.edu

Resources:
Living Map:
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https://goo.gl/WIM3jA
https://goo.gl/WIM3jA
http://arcg.is/2onr2Do
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D.C. Storm Water Retention Credit Trading
e Direct Regulation
e Credit Trading platform

W

Stormwater Retention Cre
Program_
(Washington, D.C.)
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= Reverse Auction in Cincinnati Ohio
e Direct Regulation
 Reverse Auction-to attain the highest
environmental benefits for the lowest
price



Emerging models of Public Private Partnerships



Emergence of Community Based PPPs

e Transactional contract
e Performance based contractual agreement
e Goal is minimizing risk and increasing profits

e “Relational contract” based on long-term trust and
confidence between partners

e Alignment of goals between public and private
sectors

e Shared risks and responsibility for project
management

e Transparency between partners through adaptive
management of project goals

* Focused on local economic growth and Improved
quality of life in urban and underserved
communities




Prince George County, MD: Clean Water Partnership

* Manage stormwater runoff in a Design-Build-Operate-Maintain (DBOM) CBP3

e Design, installation, maintenance, and monitoring of stormwater facilities to treat about
4,000 acres of impervious areas over the next 30 years.
e The CWP’s goals:

i ; . . i :
i In addition to reimbursement for O&M expenses, they will receive

. * Base fee equal to 5 percent of the operation and maintenance costs and
expenses,

L) * Incentive fee based on:
'l e delivering projects within the time and budgetary goals,
2l e promoting socioeconomic change by incorporating County-based
businesses, minority/protected class businesses, and creating jobs for
> ( County residents.

» Fee-Credit: property owners that implement stormwater retrofits



Impact Driven Bonds:
Promote positive social and/or environmental
Impacts
Attract sustainability motivated investors
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" Environmental Impact Bond:

Reduce stormwater runoff in twenty
acres by installing green infrastructure
such as green roofs, porous pavement,
and rain gardens in two District
neighborhoods.

Goldman Sachs and Calvert Foundation,
provided $25 million to DC Water




Performance Tier 1

Run off
Reduction >
41.3%

Investors $3.3
million

( )
DC Water pays

Performance Related
Financial Risk Management

Performance Tier 2

) (

_
18.6% < Runoff
Reduction <
41.3%

J \_

No outcome
payments due

J

Performance Tier 3

Runoff
Reduction <
18.6%

Investors pay
DC Water $3.3
million




Assessing Program Performance

T KL

Measure the existing stormwater runoff without green
infrastructure installed.

\

Establish expected runoff reductions with investor-
chosen independent engineering firms to confirm.

Measure the actual stormwater runoff with green
infrastructure installed.

Compute the difference in stormwater runoff before
and after green infrastructure implementation, and
calculate the percentage runoff reduction achieved




CANADA

Stormwater Retention Credits

Forest Resilience Bond

L Aggregation of funds to reduce cost
and risk to each investor
e |dentified beneficiaries
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Primary Beneficiaries and Performance Criteria

US Forest
Service
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d (under climate bonds
standards) to attract sustainability
motivated investors.




Food for Thought

 Enact policies and economic forces to drive change

- Portfolio standards, demand-side management and pricing

e Establish more innovative funding solution

- Green banks, impact investment, CBPPP and on-bill financing
e Mobilize non-government/private capital
e Utilize a diverse financing strategy to minimize risk and
increase economic potential
e Cost Sharing and customer-based financing can be an

enabler at every scale

-  Developer, end-user, communities and municipalities



	Implementing the 21st Century Water Strategy 
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Paradigm Shift in the Water Sector
	Slide Number 7
	21st Century Urban Water Use Cycle
	Slide Number 9
	Slide Number 10
	A Hidden System
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	 From Fragmentation to Integration
	Slide Number 17
	Slide Number 18
	Looking to the Electricity Sector: How to Finance Decentralize Systems 
	Innovative Financing Framework
	Financing Water Projects- Living Map
	Food for Thought: Governace
	Food for Thought: Financing
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Emerging models of Public Private Partnerships
	Emergence of Community Based PPPs
	Prince George County, MD: Clean Water Partnership 
	Impact Driven Bonds:�Promote positive social and/or environmental impacts �Attract sustainability motivated investors
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Food for Thought

