Investing in Natural Infrastructure for Wate

Natural Infrastructure Conng g s
for Water Management X

44009
Investing in nature for multiple objectives OO Establishing food bypasses to
o “ reduce downstream flooding

Forest landscape restoration
to reduce flood impacts,
stabilise slopes & provide clean water

Growing crops across slopes
to reduce erosion &
increase infiltration

Connecting rivers to floodplains & aquifers

B C;pluring t
with green roofs . X
74

* Improving infiltration using =~~~
urban run-off

(ie. permeable pavements) I
<

* Providing infiltration &
bio-retention
(urban green spaces)

Purifying wastewater & o PR e
alleviating flooding / Providing riparian buffers
(healthy wetlands)

to maintain water quality &
reduce erosion

Protecting & restoring mangroves,

’ coastal wetlands & dunes
* Water harvesting

Conserving and restoring wetlands

Protecting & restoring reefs
for coastal protection and habitat

Natural or semi-natural infrastructure provides services for water resources management with

equivalent or similar benefits to conventional (built) ‘greywater infrastructure.

*Hybrid solutions that contain built elements that
interact with natural features and seek to enhance
their water related ecosystem services.

The composition, structure, and function of natural infrastructure assets in river basins, and the
way they interplay with built ‘grey’infrastructure will determine the primary services and
co-benefits produced.

Further information can be found in UNEP (2014) Green Infrastructure Guide for Water Management:

Ecosystem-based management approaches for water related-infrastructure projects.
@ |UCN Water

Marcy Lyman Spencer Meyer

Bullard Fellow Senior Conservationist
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A Natural Infrastructure Investment Program for NH°

A $3 billion invoice for water infrastructure

A Legislative committee studying funding with 1
recommendations for natural infrastructure

A History and experience investing in forests fc
water services
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Introduction to Investing In
Natural Infrastructure for Water

A Make the Case for Conservation & Economics
A Evaluating multiple conservation and public values
Alnvest ments vs. oOinvestmenit
A Making a business case for investments

A Opportunities and Challenges
A Enabling policy
A Technical knowledge, assistance
A Stakeholder network

A Case Study: Portland Water Disg
A Framework for New Hampshire g
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Conservati onodos Retu

Clean water
Clean air
Flood control
Timber
Carbon
Recreation
Wildlife habitat

o Do Do Do Do Do Do

Yale SCHOOL OF FORESTRY & ThENature
ENVIRONMENTAL STUDIES Consﬁrmcy

Protecting nature. Preserving life.
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The Challenges of Investing in-Watersheds:

Pay for Ecosystem Conservation/Restoration
Now to Reduce Future Costs

A Who pays costs in the long run?

A Who stands to gain?

A Who will put up capital now?

A How will performance be evaluated?

A Wil the ecosystem be restored?

A Wil you still need to invest in grey infrastructure later
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Figure 10 | The “Actor Network” in Successful Natural Infrastructure Efforts

PHILANTHROPIES/
PRIVATE CAPITAL

Financing institutions that can
pravide upfront capital in the
form of grants, loans, and
investments 1o establish
natural infrasiructura projects

MAINSTREAMERS
Organizations responsible for
building national and internationz|
supporl for natural infrastructure
approaches by building capacity
among decision makers,
exchanging knowledge and
gxperiences, connecting pilot
projects and creating consistency
within the field

// \

AGENCIES

Agencies may signal demand
h, enforcing regulatory policy

utilities, busingsses
gr ups. Agencies may
opportunities thro Jur grant-making
and cost shares

LOCAL CONVENERS
IMPLEMENTERS AND ADVOCATES
SUPPLIERS +——— [TRANSACTION Groups respensibla for building the
BROKERS necessary capacity amang local
Landowners who supply watershed - - . - stakehnldars raquired to establish
sarvices by conserving or restoring Entities that provide upfront an incentives system. Conveners
ecosystem functions on their land - financing, expertise o the production are typically organizations with 2
of watershed services, El"d"!:ll'. local or regional focus, however
4 aparegation of supply and risk national/internationz| institutions
can fill this role as wel
ACADEMICS/ TOOLS INVESTORS/
MODELERS Software and equipment developed BENEF.IEIARIES
Cammunity respansible for to facilitate the generation, verificaion ™| [Investors in natural infrastructure
advancing the field of ecosystem and transaction of watershed services for enhanced watershed services
science through metric and while prowiding fransparency and where the business case has
muodel development and by public oufreach been made; typically utilities,
seeking scientific answers governments, and businesses
KEY | = Money = Walershed Services = Relationships = Regulations = Knowledge

Walter as
Fragmentet
Sector

NATURAL
INFRASTRUCTURE
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Selling the Business Case
éefoorreach type

Total
Reductionof —
Impact Cost

Met Public Savings

Y

Qutcome

B Payment

of

Met Public Savings
M Investor Return
M Cost of built 5.1
W Cost to Public Entity

Figure 2: Value-for-Money Case

Holland and Daniello 2014
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Water Funds

A Stakeholders invest In their wate

A Key Components
A Ecosystem services mechanisms
A Financial mechanisms
A Institutional mechanlsms

A Water funds linked to
conservation

A Accountability

Northern Colorado S e, |
Water Conservancy District o e —
Colorado-Big Thompson Project o = ———

zzzzzzzz
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Facilifies and District Boundaries

OOOOOOOOO
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Colorado Conservation Exchange

The Lower Watershed Opportunit

213,000 grazing acres and 172,0C .. .-
farm acres could add BMPs

BAU cost: $226 million
NI cost: $713 million
Savings: $106 million
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Colorado Conservation Exchange
The Upper Watershed Opportunit
270,000 to 470,000 higsk acres to be treated

Acres Burned by Wildfire Since 1985

BAU cost: $565 million ..
NI cost: $248B66 million - A
Savings: $2€820 million ~.
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Scaling Up
Water Quality/Quantity Investments

Figure 7: Private committed capital by subsector, 2004-2008 vs.
2009-2013 - Water quantity & quality conservation ($ millions)

§240
202

- Cow

§160

§i20 13

592 /
$40 B Water credits trading (e.g., water temperature, guality)
Water nghis trading
$40 \ |
0 Watershed protection
$0 M Other
2004-2008 2008-2013

March 18, 2016 Lyman & Meyed NH Water & Watersheds



Environmental Impact Bonds

A Use when need capital to

fund future savings (e.g.,

green Infrastructure)
N Investment (“Bond Principal™) $10 mm
Ao PdoyPer f or me

Annual Coupons {2.0., 5% of principal)

returns tO Conservatlon Annual Bonus Yes
outcomes

A Requireguture cash flowys investor Return
standard metricand (SHomm
usuallyeqgulation

Payment at Maturity $10 mm

Performan
Targets Are Met

Positive

Payment at Maturity nominal value of prior
coupon and bonus
payments)

Performance
Targets Are Unmet

Investor Return on
Investment (ROI)

0.0%
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Case Study: Portland, ME

A Portland Water District: 22 M gal/day for 200, ‘ MAINEFUTURES ~ DVRRNE 3= &

T L
CCGIS Senintogez7 Eimina B.sevall [l

EPSCoR]

consumers Casco Bay/Lower Androscoggin River Watershed

A Water from 30,000 ac Sebago Lake VAT
A Filtration avoidance permit = $835M savings Bl L PR Ny
A 10% of watershed is protected from developn

.
www.mainelandusefutures.or,
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Figure 2 | Preliminary Analysis for Portland, Maine—Baseline Scenario ($ millions)

e ———
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Figure 3 | Preliminary Analysis for Portland, Maine—Optimistic Scenario ($ millions)
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PWD Land
Conservation

A Began in 2007

A  PWD land conservation
program will up to 25% of
individual conservation
transactions

A Equates to ~ $6M over next
25 years

A Works with local land trust
partners

Credit: Paul Hunt and
Laurel Jackson (PWD)
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Sebago Watershed Alternative Conservation Futures

Trend Water Quality Focus Biodiversity Focus Large Landscape Focus
I erojected Low Budget [ Projected Low Budget Projected Low Budget J§¥ I erojected Low Budget
Bl Pojected High Budget Bl rojected High Budget I Frojected High Budget 2 Il Frojectec High Budget

£

B curent 2 B curent i B curent ‘”V

Background indicates land cover classes from 2011 NLCD.
Projected conservation is based on simulations of current trends and alternative future conservation priorities. For all scenarios,
7.6% of the Sebago Lake watershed is currently conserved, an additional 4.1% is conserved with a projected low budget,
and an additional 12.4% is conserved with a projected high budget.

N : N\
| Spencer Meyer TheN T ¢
Yalc SCHOOL OF FORESTRY & 027%5 11 165 22 ﬁL Malia Carpio Conse%vtel\lnc?f i

ENVIRONMENTAL STUDIES O w Kilometers [Contact: smeyer@highstead.net]
DRAFT: March 7, 2016

Protecting natire. Preserving life”
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Framework for NH

A Making the case and quantifying public va
A Enabling policy

A Technical knowledge, assistance

A Stakeholders
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A5,010 sqg miles

AWater supplies for
over 600,000
people

ALoss of forested
land from housing
development

Adth most
threatened for
Impacts to water
guality (USFS)

Merrimack River Watershed
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White Mountain

National Forest | ¢

Watershed Condition Class Based on Assessment of National Forest Lands
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1:200,000 | M..,,p.mmm;,.,,; Johnson, WNE New Hampshire Drinking Water Quality Partnership

Accuracy is limited by accuracy of data layers.

- Drinking Water Partnership Area ===== County boundary
= State boundary

Town line

10 Miles
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Manchester )
Water Works =

forest land ownership and L=

management \)>\ ey
water quality and supplies >
conservation investment —3

Water
Treatment Plant

%/ Watershed 'property )

\= ,  This map, from the Manchester Water Works, shows the
’}’ / entire Massabesic watershed area. The lands owned by

+ Manrhecter Water Warks are chown in vellow All the
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New Hampshire

Great bay

EPA Compliance order
Lamprey River/EPSCOR

Great Bay Estuarine Partnershi
- Ecosystem Services projecq)
Land conservation projects for

Durham/UNH water
supplies

Collaborative land management
at headwaters

Estuary Drainage

|| COASTALDRAINAGE
[ ] cocrECORVER

[ | exeTeR RIVER

[ ] GREAT BAY DRAINAGE
[ LameREY RIVER

| | SALMONFALLS RIVER
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