Ecosystem Services Work Group
Meeting #4

October 17, 2024 9am-12pm
Presented by: Mackenna Milosevich
and Greene Economics



Presenter Notes
Presentation Notes
Welcome, thank you for taking the time to attend


Agenda

Welcome & Overview 9:00-9:10
Habitat and Biodiversity 9:10-9:30
Blue Carbon 9:30-9:50
Avoided Wildfire 9:50-10:10
Voluntary Carbon 10:10-10:30
Discussion 10:30-10:45
Break 10:45-10:55
Water Quality 10:55-11:10
Water Quantity 11:10-11:25
Regulatory Carbon 11:25-11:45
Discussion 11:45-11:55
Next Steps and Final Remarks 11:55-12:00

-=- Ecosystem Services Project g




&

Before we get started

* Thisis a public meeting and is being recorded.

* Only the Work Group members have access to the chat, not members
of the public.

* We will have designated times to address questions throughout the
meeting.

* Please keep cameras on.
* Please keep microphones off unless speaking.

* Materials, including the meeting recording, will be shared after the
meeting and available on the Work Group website.
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Role of the Work Group

* Advise the technical contractor and DNR to guide the
technical analyses and development of the ecosystem
services asset plan

* Share relevant experiences and applicable expertise

* Provide counsel based on the interests and
perspectives of the stakeholder group they represent

* Provide feedback to DNR pertaining to ecosystem
services markets

* DNR has the final authority over the analyses,
methods, and content of the legislative report
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Ecosystem Services Project Timeline

2024 2025
March | April May |June July Aug Sep Oct Nov Dec Jan Feb Mar April May | June
Progress Report Draft Asset Plan Revised Draft Asset Final Asset Plan
Due Oct 11 Due Dec 16 Plan Due March 1 Due May 1
[ | |
WG Meeting #1 WG Meeting #2 WG Meeting #3 ' WG Meeting #4 WG Meeting #5 WG Meeting #6 | WG Meeting #7
April 25 9-12 June 27 9-12 Aug 29 9-12 Oct 17 9-12 Nov 4 9-12 March 13 9-12 May 14 9-12

Greene Economics Products

Work Group Meetinf_;s
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Market Opportunities and Challenges




FACTORS TO CONSIDER BEFORE
ENTERING A MARKET

Sl
N |
Ecosystem service
credit potential |

*Subject to changes and amendments




Market Alignment Criteria

» Revenue Potential  » Co-Benefit Potential
» Maturity of Market » Environmental Benefit
» Timing of Maturity  pPolitical Risk
» Ease of Entry

» Labor Lift to Enter

» Data Availability
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Initial Market Assessment

» Market Definition » Unique Considerati

» Market Maturity for DNR

» Requirements to Offer > Examples from Other
Offset Credits States

» Market Vulnerabilities » Market Alignment S
and Risks

*Subject to changes and amendments




Carbon Offset % Blue Carbon
& Markets Offset Markets

/@ N Habitat &
Water Markets Biodiversity
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Habitat and Biodiversity Markets — Regulatory

Market Definition:

The regulation-based biodiversity offset market in
the US is intended to balance direct environmental
damage with environmental improvement to the
same habitat/species through mitigation and
conservation banking.

GREENE
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Habitat and Biodiversity Markets — Voluntary

Market Definition:

The voluntary biodiversity market provides a means
to insert financial values for nature into markets,
economies, and businesses.

Biodiversity credit:

A certificate that represents a measured and evidence-based
unit of positive biodiversity outcome that is durable and
additional to what would have otherwise occurred

GREENE
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Market Maturity:

Mitigation banking is well
established in the US.

* 34 mitigation banks in WA

Markets are young and there are
numerous schemes in
development around the world.

GREENE
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Habitat and Biodiversity Markets — Regulatory

Requirements to Offer Credits:

Interagency

Review Team
The Regulators

Liability of ecological loss
transferred from Permittee

to Mitigation Banker
Bank Site Sell Credits t Service Area
For example, restored ya il For example, a commercial
wetlands or habitats ¥ Pay a Fee development project
Mitigation Banker Permittee

2 Investopedia
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Requirements to Offer Credits:

Markets lack standardization and there
are many schemes in action so
requirements depends on the market
scheme chosen. There are many
organizations and taskforces that are
currently creating guidelines and
standardized biocredit market
frameworks.

GREENE
ECONOMICS

Accounting for Nature®
Standard

Yersion 4.1

2 Accounting

= for Nature.




Habitat and Biodiversity Markets — Regulatory

Market Vulnerabilities and Risks:

 Market is stable, but smaller than the global
market
 Multiple options to meet requirements

* Creating uplift and proving additionality may be \
challenging

GREENE
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Habitat and Biodiversity Markets — Voluntary

Market Vulnerabilities and Risks:
 lLacking a standard for credit determination
(area, timeframe, metrics, geographic scale)

« Biodiversity is inherently complex and difficult
to compare one habitat to another

|
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Habitat and Biodiversity Markets — Regulatory & Voluntary

Constraints for DNR:

* DNR doesn’t have a methodology or
current staff capacity to set up new
types of projects

* Feasibility of these types of projects
hasn’t been tested in the PNW yet

GREENE
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Habitat and Biodiversity Markets — Regulatory

~ g Jreg
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Examples Happening in WA:

North Fork Newaukum Mitigation Bank

* Chehalis Basin 230-acre bank

* Owned by WSDOT, partnered with NRCS
 Approved in 2005

 Have earned 71 out of 78 potential credits

* 25 offset credits have been used to offset 11
WSDOT projects |

GREENE
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Habitat and Biodiversity Markets — Voluntary

Examples in other countries:
Australian Nature Repair Act, 2023

e Establishing a framework for a world-first
legislated, national, voluntary biodiversity market

GreenCollar NaturePlus Credits

* A scientifically robust, world-leading biodiversit
credit scheme that values real, measurable
results for nature

1 NaturePlus™ Credit 1 hectare of active
G s
Qs restomtion or
conservation of habitat
or species.




Market alighment
Jelo] (=

Habitat & Biodiversity (Regulatory)

Market Alignment Score

Criteria Rating

> H a b-i tat An d Revenue Potential

. . . Environmental Benefit
Biodiversity- Maturit of Market
Ease of Entry

Labor Lift

Timing of Maturity
Data Availability

w

Regulatory

Co-Benefit Potential

Political Risk
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Market align ment Habitat & Biodiversity (Voluntary)

Market Alignment Score

score
Criteria Rating
. Revenue Potential 3
> H a b] tat a n d Environmental Benefit o
0 0 C Maturity of Market 3
B]Od]verS]ty- | Ease of Entry 5
| Labor Lift 4
Timing of Maturity 3
Data Availability 2
VO l u n ta ry Co-Benefit Potential -
| Political Risk | 2
TOTAL 3
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Blue Carbon Market

cﬂ'ﬂ 5ta| Carbon is absorbed through photosynthesis

M a rkEt DEfi n itio n : BlUE‘ carbﬂn [ some carbon retufﬁ o the atmosphere

(0]

Some methane from Some carbon dioxide
piration b

Carbon credits generated T | oot
from carbon sequestration -~
projects in coastal and
marine ecosystemes.

Tl Some carbon
enters from high
watershed areas

Image Credit: Sarah Battle, NOAA.
Available here.
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https://oceanacidification.noaa.gov/carbon-dioxide-removal/cdr-infographics/

Blue Carbon Market

Market Maturity:

Blue carbon credit schemes
have only become a viable
Investment opportunity
within the last decade and
are usually limited in their \
scope.

GREENE
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Blue Carbon Market

Requirements to Offer Credits:

 To offer credits, blue carbon
projects need to prove
additionality and permanence,
minimize risk of leakage, and
develop effective record keeping
methods

GREENE
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Blue Carbon Market

Market Vulnerabilities
and Risks:

Blue carbon markets currently
suffer from a shortage of both
supply and demand, as well as
a lack of well-defined regulatory

guidelines. b

Image Credit: Geomar.
Available here.

GREENE
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https://www.geomar.de/entdecken/kohlenstoffaufnahme-im-ozean/blue-carbon-management

Blue Carbon Market

Constraints for DNR:

 The additional labor
requirements to develop
projects may be cost
prohibitive

* The feasibility of these
types of projects hasn’t
been tested in the PNW yet

GREENE
ECONOMICS




Blue Carbon Market
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Blue Carbon Market

GREENE
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Examples from
Other States:

State and federa
governments are
currently
Investing in
research

Baseline data
collection



Blue Carbon Market Alignment Score

Market alignment | Sui il
score | Revenue Potential 3
Environmental Benefit 4
| Maturity of Market 1 ‘
»Carbon Markets- EEEEED 5
Labor Lift 3 ‘
Blue Ca rbOn | Timing of Maturity 2 |
- Data Availability 5
Co-Benefit Potential 5
| Political Risk 3
TOTAL 31

30




Avoided Wildfire Emissions Markets

Market Definition: Avoided Wildfire Emissions
Markets trading credits for
reducing wildfire risk generated
through proactive forest
management, aiming to lower
greenhouse gas emissions from
potential future wildfires.

Baseline

GREENE
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Avoided Wildfire Emissions Markets

Market Maturity: nascent market

Offsets

Climate
Reserve

Tonnes

1 CRT =1 tCO.e of
achieved reductions

Issued for achieved Used to mitigate any Protocols available for Reserve develops

GHG reductions emissions projects in North America protocols for the offsets
it Issues

FMUs

Forecasted QRN i cumate L, ol
MI'[IQEIUDI"I ‘__:;\\:__.:;:\ : \\‘*"'\{ R !_‘_1 L FORWARD»

Units
1 FMU =1 1002 of
anticipated reductions

Issued for forecasted Used to mitigate Projects may be located  External parties may submit

::':oﬁ 2 J”"_”HIM ;:Hrfm GHG reductions anticipated emissions anywhere in the world forecast methodologies
RONACIE SLTVGIEN




Avoided Wildfire Emissions Markets

Entry Requirements:

 Have an active account on the Climate Forward
Registry to propose a project

 Can be on public or private lands in the Western
United States (Washington is eligible)

 Must be on lands with greater than 10% tree
canopy cover for at least 20 years

 Must have sufficient data to quantify project

 Must meet other eligibility requirements
(additionality, performance, legal, etc.)

GREENE
ECONOMICS




Avoided Wildfire Emissions Markets

Vulnerabilities and Risks:
e Still in concept stage
* Wildfire may reduce stock

* |nadequate monitoring of
emissions reductions, creating
potential for credit fraud

GREENE
ECONOMICS




Avoided Wildfire Emissions Markets

DNR Constraints:

Beyond previously mentioned
limitations affecting carbon
offset project potential,
existing management practices
already limit wildfire
emissions, making it difficult to
create additionality.

GREENE
ECONOMICS




Avoided Wildfire Emissions Markets

Examples from Other States,
Agencies, or Government
Entities:

California is leading the
development of protocols for
these types of projects.

GREENE
ECONOMICS




Avoided Wildfire Emissions
Market Alignment Score

Market alighment

score Criteria Rating
Revenue Potential 3
}Ca rbon Ma rketS- Environmental Benefit 5
. . . Maturity of Market
Avoided Wildfire Ease of Entry

o o Labor Lift
Em]SS]OnS Timing of Maturity
Data Availability
Co-Benefit Potential

Political Risk




Carbon Markets — Voluntary

Market Definition:
A market where businesses and individuals purchase carbon
credits voluntarily to offset emissions, driven by — e -~
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Carbon Markets — Voluntary

Market Maturity:

The global voluntary
carbon market is
valued at S2 billion,
with over 20

million metric tons
traded in 2021
(Ecosystem
Marketplace, 2021).

GREENE
ECONOMICS

Ecosystem Marketplace. (2021). State of the Voluntary Carbon Markets 2021. Forest Trends. Retri




Carbon Markets — Voluntary

Entry Requirements:

Projects must demonstrate
additionality, follow
recoghized methodologies,
undergo third-party
verification, and comply

with registries' standards : Eirid L
for credit issuance. IR .

GREENE
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Carbon Markets — Voluntary

Market Vulnerabilities

""‘2’*‘-’“&“‘ Risks:
| * Overestimated carbon
"’\ T reductions
— e Inadequate project
verification

* Market manipulation
* Regulatory changes

e Challenges in ensuring lo
term credit permanenc

GREENE
ECONOMICS




DNR Constraints:

Budget limitations

Lack of expressed
authorization for direct
participation,

Staff capacity and carbon
project expertise,

Project feasibility
assessments

Balancing conservation
goals with trust obligations

GREENE
ECONOMICS
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Carbon Markets — Voluntary

Examples from other States, Agencies, and/or Government Entities

GREENE
ECONOMICS

Michigan Carbon Projects

Hectares Lanmdowner Registry Methodology

92,912 Hancock Timber Bluesource IFMI-CAR

229,601

18,816 7,615

Huron Mountain Club Huron Mountain Club IFM-ACR

5,637 2,281 The Nature Conservancy Blugsource CAR IFM-CAR
44 870 18,159 Molpus Woodlands Finite Carbon ACR IFMI-ALCR
62,091 25128 Muolpus Woodlands Finite Carbon ACR IFM-ACR
25,935 10,496 The Nature Conservancy Blugsource CAR IFM-CAR
22,210 8,988 Greenleaf Timber Bluesource ALCR IFMI-ACH
16,800 6,799 Keweenaw Bay Indian Community  #334 ACR IFMI-ACR
25000 10,117 The Rohatyn Group (TRG) Bluesource ACR IFM-ACR

3971 1,607  East Branch Sportsman’s Club Bluesource
32,984 13,3428 Hiawatha Sportsman’s Cluk Finite Carbon ACR IFMI-ACR
12,658 5,123 Keweenaw Land Association Finite Carbon ACR IFM-ACR
100,000 40,465 Michigan DNR Bluesource ACR IFM-ACR

10,550 4,270 The Nature Conservancy THC ACR IFM-ACR

13,500 5,463 Canada Creek Ranch Bluesource IFMI-ACRK




Market alignment
score

»Carbon Markets -

Voluntary

Voluntary Carbon

Market Alignment Score

Criteria Rating

w

Revenue Potential

Environmental Benefit

Maturity of Market

Ease of Entry
Labor Lift

Timing of Maturity

Data Availability

Co-Benefit Potential

W wlio| k| &N B

Political Risk

TOTAL

W
N
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Discussion

* Do you have any questions about any of the Ecosystem Services
markets presented so far? These were Habitat and Biodiversity, Blue
Carbon, Avoided Wildfire Emissions, and Voluntary Carbon.

* Isthere anything else you would like to add or share about these
markets?

.-- Ecosystem Services Project 45




BREAK (10 min.)
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Water Quality Markets

GREENE
ECONOMICS

Market Definition:

Water quality markets
enable trading of water
quality credits, allowing
regulated entities to offset
pollution by investing in

projects that improve
water quality in other
locations.



Water Quality Markets

Market Maturity:

* Water rights markets are
mature — for sale or lease

* Water quality markets are all
new in PNW, however
stormwater credit trading and
other nutrient systems are
more widely used elsewhere
in the U.S.

Image Credit: Haimann, Richard, and Srinivasan Rangarajan. "Is Urban

GREENE Stormwater Ready for Pollutant Trading? Long Island Sound Pollutant
Trading Initiative." WEFTEC 2013. Water Environment Federation,

@ECONOMICS 2013 ¢




Water Quality Markets

Entry Requirements:
Washington’s Clean Water Act framework supports water
quality trading via NPDES permits, but there are no substa
regulatory drivers for
water quality markets
at present, meaning
participation is largely
voluntary and subject
to evolving regulations.

Riparian Forests + Water Quality

Roots and trees in riparian forests, or forested
wetlands, help to filter water before it reaches a

GREEME river or stream, reducing the levels of nutrient
ECONOMICS pollution and sadiment in overland flow.




Water Quality Markets

Vulnerabilities and Risks:
* Regulatory gaps
* Market complexity

GREEME
ECONOMICS



Water Quality Markets

DNR Constraints:

Current Washington statutes,
such as RCW 90.03.010 and
RCW 90.42.005, do not
provide explicit authority for
DNR to engage in water
quality trading.

GREENE
ECONOMICS




Water Quality Markets

Examples from Other States, Agencies, and/or Government Ent

* Wisconsin DNR; Lower Fox
River Watershed

* Virginia; nutrient crediting
exchange

* Ohio, Indiana, and
Kentucky; world’s largest
trading program for the
Ohio River Basin Missodn

GREEME

| ©2012 Encyclopaedia Britannica, Inc.
@ECGNOMICS




Market a[ign ment Water Quality Market Alignment Score

score

Criteria Rating

Pt

Revenue Potential
Environmental Benefit
Maturity of Market

. Ease of Entry
»Water Quality R
Timing of Maturity
Data Availability
Co-Benefit Potential
Palitical Risk

W W R A B WL

Lk
Ll

TOTAL

53




Water Quantity Markets

Market Definition:

Water quantity markets involve trading water rights to
iImprove watershed services, such as maintaining minimum
water flows for environmental benefits, through mechanisms
like leases or sales of water rights between users.

== —_
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Water Quantity Markets

Market Maturity:

Water quantity markets are
very well developed in
Washington. DNR holds some
water rights, offering potential
opportunities for leasing.

GREENE
ECONOMICS




Water Quantity Markets

Entry Requirements:

DNR lacks explicit
legislative authority to
engage in water quantity
markets, and Washington
statutes such as RCW
90.03.010 do not provide ;
explicit authority to lease — FSEFEEES 55 Pt 5 N E
water rights. D 3 WAL AL IR, SN :

: F : . .:.I T 3 .. I_-.. -.-;- -I: F - 4
e A It Y ; &
4, o, i e o 1 :
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; I -_ e o — WASHINGTON STATE DEPT OF
il | 3 NATURAL
L RESOURCES
- HILAHY 5. FRANZ

COAWEES0RTR QO PLOLK. LAKRDS
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Water Quantity Markets

Vulnerabilities and Risks:

Water quantity markets face higher volatility due to
variable water availability influenced by climate chang
which could lead to price
Instability and allocation
conflicts.

GREENE
ECONOMICS




Water Quantity Markets

DNR Constraints:

DNR faces similar constraints
in water quantity markets as

Aol | L iNoowNEr's
GUIDE TO
90.03.010 that does not _ WASHINGTON

provide explicit authority for & WATER RIGHTS
DNR to engage in water T
guantity markets.

GREENE
ECONOMICS




Water Quantity Markets

Examples from Other States,
| Agencies, and/or Government
Entities:

Wt - 4 |n California, the most developed
2 . water market inthe U.S., ~1.5
# ake® million acre-feet of water are
traded annually through short-
term leases and permanent sal
primarily within the same coun
or region.

GREENE
ECONOMICS



. Water Quantity
Market alignment Market Alignment Score

score Criteria Rating

Revenue Potential
Environmental Benefit _

Weutyornoiet 5
»Water ooty 2

ANl |w

. Laborlit |4
Quantity TngorMawty | 5
Data Availability _
Co-BenefitPotential | 3
Political Risk |4
. TotAL| 3

p
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75 MMT*

Carbon Markets — Regulated

Projected Emissions Cap Over Time

* million metric tons of CO, equivalent

Period 1 Peried 2 Period 3 Period 4 Period 5 Peried & Period 7
WP~ W26 2007 - 2030 2031 - 2004 05 . 2055 J039.7047 2023 . 2046 2047 - 2050

"l.

LY
.
&
L]

50 MMT LN . S —
459

We are here

1'I
Tteel 70%
25 MMT e

-.1-. .

-.___1_1‘-— 954

0 MMT .

2023 25 030 2035 2040 2045 050
Image Credit: Saunders, Hannah. "Department of Ecology finalizes cap-
GREENE and-invest plan to cut carbon pollution." 2022. Available here.

¢

ECONOMICS

Market Definition:

A legally mandated market
where businesses trade
emission allowances under a
cap-and-trade system to comp
with government-impose
emission limits.


https://www.bothell-reporter.com/news/department-of-ecology-finalizes-cap-and-invest-plan-to-cut-carbon-pollution/

Carbon Markets — Regulated

Maximum Allocation for Offset Credits
Total Covered (MTCO2e)

Emissions Year | Emissions (WA)
(MTCOZe) | Trbal(3%) | Other(5%) | TOTAL (8%)

2023 b3,288,565 1,898,657 3,164,428 5,063,085
2024 28,524,909 1,785,747 2,926,245 4,681,993
2025 53,761,254 1,612,838 2,688,063 4,300,500
2026 48,997,598 1,469,928 2,449,880 3,919,808

GREENE
ECONOMICS

Market Maturity:

The carbon credit
market in Washingto
under CCA is relativel
new, as the cap-and-
invest program only
went into effect on

January 1, 2023.



Entry Requirements:

 Offsets need to be real,
permanent, quantifiable,
verifiable, enforceable, and
additional

* Detailed modeling is
needed, as are verifications

 Ongoing approvals and
monitoring are also
required

GREENE
ECONOMICS 63



Carbon Markets — Regulated

Market Vulnerabilities and
Risks:

4 * Ballot initiative to repeal
Ly the CCA in Washington
~« The market is still in its
early stages

* Allowance prices are
higher compared to more
established markets

GREENE
ECONOMICS



Carbon Markets — Regulated

DNR Constraints:

Lack of expressed
authority for DNR to
directly participate in
the selling of carbon
credits

GREENE
ECONOMICS




Carbon Markets — Regulated

I

R
|

)]

Examples from Other States, . = 4
Agencies, and/or Government -
Entities:

I,

e (California’s Cap-and-Trade
Program

 Québec’s Cap-and-Trade
system

GREENE
ECONOMICS




. Regulatory Carbon
Market allgn ment Market Alighment Score

score Criteria Rating

»Carb
arbon
Markets -

Laborlit 3
Regulated TmingorMaurty 3
Data Availability _
CoBenefitPotential 4
PoliicalRisk 2
. Totar 28

7




Discussion

* Do you have any questions about any of the additional Ecosystem
Services markets presented? These were Water Quality, Water
Quantity, and Reqgulatory Carbon.

* Isthere anything else you would like to add or share about these
markets?

.-- Ecosystem Services Project 68




Summary of Market
Alignment Results

Market Preliminary Preliminary
Alignment Score Recommendation

Habitat and Biodiversity 34/31 Favorable to Pursue/Further
Analysis Needed

Blue Carbon 31 Further Analysis Needed
Avoided Wildfire 31 Further Analysis Needed
Voluntary Carbon 32 Favorable to Pursue
Water Quantity 36 Favorable to Pursue

Water Quality 33 Favorable to Pursue

Regulated Carbon 28 Less Favorable to Pursue




Ecosystem Services Project Timeline

2024

2025

March

April

May

June

July

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

April

May

June

Progress Report
Due Oct 11

Draft Asset Plan
Due Dec 16

Revised Draft Asset
Plan Due March 1

Final Asset Plan
Due May 1

WG Meeting #1
April 25 9-12

WG Meeting #2
June 27 9-12

WG Meeting #3
Aug 29 9-12

WG Meeting #4
Oct 17 9-12

WG Meeting #5
Nov 4 9-12

Greene Economics Products

Work Group Meetings

&

WG Meeting #6
March 13 9-12

WG Meeting #7
May TBD

-H- Ecosystem Services Project



Work Group Meetings

e Held viazoom

Meeting Date Time Topic

1 April 25th, 2024 gam-12pm Introductions & project overview

2 June 27th, 2024 gam-12pm Inventory & preliminary market landscape
3 August 2gth, 2024 gam-12pm Marginal cost abatement model

4 October 17th, 2024  g9am-12pm Market opportunities and challenges

5 November 4th, 2024 9am-12pm Draft roadmap, inventory, and dashboard
6 March 13, 2025 gam-12pm Review draft asset plan and inventory

7 May 14, 2025 gam-12pm Final asset plan and inventory

.ﬁ‘ Ecosystem Services Project
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Questions?




Our mission: Manage, sustain, and protect the health and productivity of
Washington’s lands and waters to meet the needs of present and future
generations.


Presenter Notes
Presentation Notes
For this next section, I’ll give a brief overview of DNR.

- Some folks in the room are very familiar with DNR, and for some this is the first time working with us.

-For this overview, I’ll focus on the physical lands that we are talking about. – For this ecosystem services inventory and assessment- what lands are we assessing?
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