Investing in Natural Infrastructure for Water

Natural Infrastructure T —
for Water Management X

4400
Investing in nature for multiple objectives OO Establishing food bypasses to
¢ “ “ reduce downstream flooding

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

Growing crops across slopes
to reduce erosion &
increase infiltration

* Capturing n t
with green roofs .
74

Connecting rivers to floodplains & aquifers

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

(ie. permeable pavements) /
<

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

Purifying wastewater &
alleviating flooding
(healthy wetlands)

Providing riparian buffers
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) ‘grey‘water 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
Harvard Forest Highstead Foundation



A Natural Infrastructure Investment Program for NH?

- $3 billion invoice for water infrastructure

+  Legislative committee studying funding with no
recommendations for natural infrastructure

- History and experience investing in forests for
water services
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Introduction to Investing in
Natural Infrastructure for Water

Make the Case for Conservation & Economics
- Evaluating multiple conservation and public values
- Investments vs. “investments’

- Making a business case for investments

Opportunities and Challenges
- Enabling policy
» Technical knowledge, assistance

« Stakeholder network

Case Study: Portland Water District

Framework for New Hampshire
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«  Clean water

«  Clean air

«  Flood control
- Timber

- Carbon

«  Recreation

- Wildlife habitat

TheNature

ENVIRONMENTAL STUDIES COIISEI'VEIICy

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

Pay for Ecosystem Conservation/Restoration
Now to Reduce Future Costs

» Who pays costs in the long run?

» Who stands to gain?

* Who will put up capital now?

+ How will performance be evaluated?
+ Will the ecosystem be restored?

- Will 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 o establish
natural infrasiructura projects

MAINSTREAMERS
Organizations responsible for
building national and internationz|
supporl for natural infrastructure
approaches by building capacity
among decision makers,
eechanging knowdledge and
eeperiences, connecting pilat
projects and creating consistency
within the field

/|

SUPPLIERS

Landowners who supply watarshed
services by conserving or restoning
ecosystem functions on their land

&

IMPLEMENTERS
| TRANSACTION
BROKERS

Entities that provide upfront
financing, expertise o the praduction
of watershed services, and'or
aggregation of supply and risk

AGENCIES

Agencies may signal demand

by enforcing regulatory policy

an utilifies, businesses and other
groups. Agencies may also facilitate
apporiunities through grant-making
and cost shares

&

ACADEMICS/
MODELERS

Community responsible for
acvancing the Tield of ecosystem
science through metric and
model development and by
seeking scientific answers

TOOLS

Software and equipment developed

to facilitate the generation, verificaiion
and fransaction of watershed services
while prowviding fransparency and
public outrezch

KEY | = Mongy

= WVatershed Services

= fglationships = Regulations

LOCAL CONVENERS
AND ADVOCATES

Groups respensible for building the
necessary capacity amang local
stakeholdars raquired to estatiish
an incentives system. Conveners
are typically organizations with a
local or regional focus, however
national/international instifutions
can fill this role as well

INVESTORS/
BENEFICIARIES

Investors in natural infrastruciure
for enhanced watershed services
where the business case has
been made; ypically utilities,
qovernments, and husinesses

® nowledge

Water as
Fragmented
Sector

NATURAL
INFRASTRUCTUR

d La

Sc s
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Selling the Business Case
for each type of investment

Y

Met Public Savings
M Investor Return
M Cost of built 5.1,

L Outcome g Cost to Public Entity
Total Payment
Reductionof —

Impact Cost

Met Public Savings

¥

Figure 2: Value-for-Money Case

Holland and Daniello 2014
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Water Funds

» Stakeholders invest 1n their water

» Key Components
» Ecosystem services mechanisms

Financial mechanisms

Institutional mechanisms

Northern Colorado e e

- Water funds linked to s i T -
conservation 5 N AN E e -
» Accountability ~-AN3 W=
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Colorado Conservation Exchange:

The Lower Watershed Opportunity

213,000 grazing acres and 172,000 e e
farm acres could add BMPs

BAU cost: $23-26 million
NI cost: $7-13 million
Savings: $10-15 million

March 18, 2016 Lyman & Meyer — NH Water & Watersheds



Colorado Conservation Exchange:
The Upper Watershed Opportunity
270,000 to 470,000 high-risk acres to be treated

BAU cost: $565 million :
NI cost: $247-366 million
Savings: $200-320 million 3
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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)
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Environmental Impact Bonds

+ Use when need capital to

fund future savings (e.g.,

. Annual Bonus
oreen infrastructure) s

Investment (“Bond Principal™) $10 mm

Yes
(2.0., 5% of principal)

» “Pay-for-Performance” ties

Annual Coupons

I'Ctlll'ﬂS tO COIlS GI'VB.UOI] Annual Bonus Yes
OutCOmC S : % Payment at Maturity $10 mm
[ { E %ﬂ Investor Return on "
Requires future cash flows, | =5 |imestorfetume posite
standard metrics, and ] (<stomm
. § E Payment at Maturity ng;nljnilnvz:_lu; ;:; r;i:isur
usuaﬂy regulatlon E % F;:ayments]
- % Investor Return on
} Inves:mentt{ﬁol} 0.0%
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Case Study: Portland, ME

-+ Portland Water District: 22 M gal/day for 200,000 |ttt Eg:liﬁm@‘

EPSCoR]

consumers Casco Bay/Lower Androscoggin River Watershed

« Water from 30,000 ac Sebago Lake b
- Filtration avoidance permit = §97-155M savings gl + L PR g

10% of watershed is protected from development

Ry
.
www.mainelandusefutures.org
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Figure 2 | Preliminary Analysis for Portland, Maine—Baseline Scenario ($ millions)
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$29 & -------- $0- o . N atur al
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Figure 3 | Preliminary Analysis for Portland, Maine—Optimistic Scenario ($ millions)
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PWD Laﬁd 3 Credit: Paul Hunt and

CYs! Laurel Jackson (PWD)

Conservation gt |

« Began in 2007 o X -

- PWD land conservation 1 ,:o
program will up to 25% of : v Q)
individual conservation y o\
transactions ' A % ?

+  Equates to ~ $6M over next ™ o
25 years '

- Works with local land trust xo . LAY

partners /
2 ;‘ \ ' sx{/
LR M.

PWD Supported Projects 4 o o W‘¢E

PWD Owned Land P
> 0 12525 5 7.5 10

| Other Conserved Land e — — i s
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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

- Making the case and quantifying public value
- Enabling policy
» Technical knowledge, assistance

» Stakeholders
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* 5,010 sq miles

* Water supplies for
over 600,000
people

e [.oss of forested
land from housing
development

e 4th most
threatened for
impacts to water

quality (USES)

Merrimack River Watershed
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Manchester
Water Works

forest land ownership and
management

water quality and supplies

conservation investment

March 18, 2016

Massabesic | '
Traffic Girde

Water
Treatment Plant

\ (" Watershed 'Iproperty

\, This maB, from the Manchester Water Works, shows the
)“{’ entire Massabesic watershed area. The lands owned by
1 Manrhacter Water Warke are chawn in uellow All the
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Great bay

EPA Compliance order
Lamprey River/EPSCOR
Great Bay Estuarine Partnership

- Ecosystem Services project
Land conservation projects for
Durham/UNH water
supplies
Collaborative land management
at headwaters

New Hampshire
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DID YOU KNOW...

The Durham water supply is at capacity today, and we somesimes have
trouble meeting demand.  Our period of highest demand (late summer/early
fall} comes when our supplics tend o be at their Lowest. New development
creates more demand.

Durham Water Supply and Demand

Lee Well:
400,000 gpd

Oyster &
Lamprey
rivers:
1.0in 15
million gpd

Water Supply Sources
gpd = gallons per day
Lisoks, steeT dorncs anc naccsat melrs Tt i acciional dOmand natsha e n this ot

Daily Bemand

Town of Durham
Municipal Boundary

Local Conservation Focus Areas |-
Ground Water Features

@® Municipal Water Supply

@  Public Water Supply
O Well Head Protection Area
Stratified Drift Aquifer

Source Water Protection Area
Surface Water Features
~"w Btream, River, Brook
Lake, Pond
Wetlands
Road Type
AN StatelFederal
| 4™ Local
= Not Maintained
Private
L
0 025 05 1 1.5 2




Sprucewood Forest Project Drinking Water Protection Map

Franamn] n STratend Repion sl Blamesny Cormmission
120 Wrtnriois Sreet, 5 Rochaster, Nt 23827
3 %04 v wpciiatrated g
01 Bviehing Weter #ratecton Mag
CatolAuthor Oct 22125 00
Pan G fagceraNerteny Do arv Oy atefverTomat maz

Maos presared by Sra¥oes Rogoral Mamieg Savreasen
e foe planring Supoeas Soly

W

s

Oyster River

0 250 500 1,000
I oot
Legend
Stream, River
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Aquifer Transmissivity*

Less than 2000 ft2/day
2000-3000 fr2/day

Greater than 3000 fi2/day

* A measure of water flow




‘ Public Water Supply Wells - Farmington

[ | Lake/Pond
- Reservoir

Streams

Wetlands

Drinking Water Protection Area

Roads

1 Miles




@ Public Water Supply Wells - Farmington

[ ] LakerPond
- Reservoir

Streams
Conservation Land

Wetlands

Drinking Water Protection Area

Roads

1 Miles




QUESTIONS

Cause and effect?
How to connect science and finance?

Opportunities for natural infrastructure
investment?

Barriers to investment?
How to compensater

Scale?

Attitudes/knowledge?
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Levels of Stakeholder Engagement

Figure 1.1. Levels of stakeholder engagement

—

Co-decision and Balanced share of power among
The GOld Standard >>> co-production stakeholders involved

Agreed-upon collaboration between stakeholders

Partnerships Characlerised by joint agreement

Structural level of engagement with the objective to
Representation develop collective choices
Often embedded in the organisation's structure

Provide opportunities to take part in the policy/project process
Participation Does not entail that participants have an influence over
decision making

Gather comments, poroopuon. information and experience of slakcholdecs
Consultation No obligation lotakostakoholders views into consideration in the final

OECD Studies on Water

Stakeholder Engagement

for Inclusive Water Governance
outcomes

Make water-related information and data available to other pamos
Communication ‘Share information unilaterally, bilaterally or multilaterally

Make targeted audience more knowledgeable and. sensitlvotospeclicwaterssue
Encouraoe slakoholdons to relate to the issue and take action

INTENTION

@) OECD

Source: OECD elaboration.
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Open Space Mitigates
Chronic Disease Costs

Probability of Discase
With Access  Without Access Potential with Inereased Access
% Reduction Standard Error  Avoided Cases Ammual cost/ Annual Projected Projected

Sample % Population % o With Access % Reduction  With Access pcrwnl Avoided Cost  Avoided Cases  Annual Savings
Population 464,037 71.1% 28.9%
Asthma’ 14.7% 68176 15.4% 12.8% $ 2,709
Depression 33.6% 156,142 32.3% 37.3% 3 4,580
Diabetes 9.9% 45,817 8.5% 13.5% 5.0%% 0.7% 1402 % 7606 % 10749294 Q05 % 6,939418
Hypertension 27.1% 125822 23.3% 37.2% 13.9% 1.3% 10,679 % 2669 % 283503245 6,936 % 18,511,241
Heart Disease 7.0% 32519 5.6% 10.5% 4.9% 0.8% 912 % 8312 § 7,579,165 693 % 5,757,197
Obesity 25.2% 117,124 24.0% 28.6% b 6405
! Difference between those with and without access was not significant % 4,6’331’71]4 % 5"]5'}"19']
* The average annual cost per person for Other Chronic Diseases is weighted based on the expectod number of cases and cost for each discase. See Table 2. B.2004 1.02%

Percent of Town in Conserved Status

* %

* *ok
429 44.2
40 38.1 My neighborhood has
353 33.9 several free or low cost
35 . .
205 recreation facilities
30 such as parks,
25 24.0 playgrounds, public
19.7 swimming pools, etc.
20
15 M agree
10 disagree
5
0

healthy weight no chronic diseases very good/excellent no depressive
health symptoms

predicted probabilites

Percent of Town Conserved

do e 00 S° g
& ‘Qw\‘oh@b

Based on 2010 Nature Conservancy Secured Areas dataset.
Contact: spencer.meyer@yale. edu

Pe0.05. Hp=0.01 Lckovics et al., in review
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