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Opening Speakers
Sarah Demers, Director Land for Maine’s Future Program

Bob Marvinney, Director Bureau of Resource Information & Land Use Planning, DACF, Co-
Chair of Science & Technical Sub-committee, ME Climate Council

Amanda Beal/Tom Abello, Co-Chairs of Natural and Working Lands Sub-committee of the
ME Climate Council

Ivan Fernandez, UMaine Distinguished Maine Professor, Climate Change Institute & School
of Forest Resources, Co-Chair of Science & Technical Sub-committee, ME Climate Council

Questions
Break

Data & Tools
TNC Terrestrial Resiliency Data - Mark Anderson

Sea Level Rise & Coastal Hazards, Marsh Migration, Coastal Resiliency - Pete
Slovinsky/Kristen Puryear/Jeremy Bell

Carbon Sequest{ation - Forests, Farms and Marine ecosystems - Bev Johnson/Mark Berry,

Adam Daigneault
Questions
Introduction to Day 2

Overview of climate science & Maine goals
Learn about tools for conservation planning
Understand how partners are using science &
tools to inform priorities and management
Brainstorm how LMF can further state climate
goals
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Land for Maine’s Future
Climate, Carbon, Resilience

Current State of Climate Science
= _ Robert G. Marvinney =2~ =
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Outline

Maine’s Climate Goals
Science and Technical Subcommittee of the Maine

Climate Council
Process

Maine’s Climate Goals

Create a Climate Action

Plan that: MAINE GREENHOUSE GAS (GHG) EMISSIONS
AND REDUCTIONS GOALS
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Ensures Maine people,
industries, and communities
are resilientto the impacts
of climate change.
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Science and Technical Subcommittee

28 Members from academic institutions, government,
and the private sector.

Met on 8 occasions in 2019-2020.

Created a Phase 1 reportin January 2020 that
provided snapshots of climate status and forecasts for
use by MCC Working Groups.

Finalized a reportin September 2020 with assistance
from more than 50 State and regional scientists.

Scientific Assessment of Climate Change
and Its Effects in Maine

Report Topics:

Climate

Hydrology

Fresh Water Quality

Ocean Temperature
Sea-level Rise, Storm Surge
Ocean Acidification

Marine Ecosystems
Biodiversity

Forestry and Forest Ecosystems
Agriculture and Food Systems
Maine’s Economy

https://climatecouncil.maine.gov/reports

Key deliverables from the Scientific and Technical
Subcommiittee in this report include:

* A summary of climate change's impacts across the State and to
Mainé's human and animal health, economy, and forestand
agricultural systems,

® Sea level rise projections to 2100,

® An initial estimate of the contribution of Maine's forests to the
state’s annual carbon budget,

¢ |dentification of priority information and data gaps about
conditions in or for Maine, an

¢ |dentification of methods to build resilience to direct and indirect
effects of climate change for the State’s species.




Intersections
with LMF:

| Biodiversity
Iconic Maine speciesare

experiencing multiple threatsfrom
climate change, including:

shiftingwinterice cover;
shorter winters with less deep
snow;

a rapid expansion of pests;
heat stress;

lack of cold water refugia.
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Maine Forest’s Importance to State’s
Annual Carbon Budget
% of State’s

Carbon Pool  Annual Fossil
Fuel Emission

Fomeatonsersaow
Forest products 15%
Total forestry sector 75%
Net Land Sink 78%
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Ocean Acidification

Since 1800, the world's surface ocean 82
pH has decreased from 8.2t0 8.1.

By 2100, ocean pH is expected to ol
drop by 0.05-0.33 pH units. -—
Ocean and coastal acidification will g ‘
most heavily impact those marine g 1w

organisms that produce calcium

carbonate to build shells. Repzs —m

ICP 26—

TR

Coastal acidification is impacted by RCPE5S  mmm
inland activities that contribute ™
nutrientsto river discharge. |

Global surface ocean pH over time with future IPCC scenarios
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Potential SLR scenarios Sea'level Rise

for Portland. "
—Oberved Tend
1
. FOSP———
Dashed lines represent I
o e oot St
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being metorexceeded _ * | inemsisHensamia e
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£ Potential SLR Seenarios 7
. N ? 1 for Portland, ME
The intermediate-low fibindy

scenario hasa 73% and
96% probability of
being exceeded in
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o 5 Portland, ME Tide Gauge Data
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fromthe U.S. Army Corps of 3
Engineers Sea Level Change 0 .\,,M
Calculator(2019). s diand
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Sea-level Rise Policy Recommendation

1. Commit to manage for a likely range of sea-level rise associated
with the intermediate scenario.

> Sealevel mayrise between 1.1 and 1.8 feet by 2050, and
potentially between 3.0 and 4.6 feet by 2100.

2. Prepare to manage for a likely range of sea level rise associated
with the high scenario.

> Sealevel mayrise between 2.6 and 3.2 feet by 2050, and
potentially between 7.7 and 9.3 feet by 2100.
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Possible LMF opportunities

Projects that improve habitat/connectivity for threatened species,
thereby reducing other stressors.

Projects that maintain/improve carbon sequestration in forests and
agricultural lands.

Projects that reduce nutrient loading to coastal waters.

Consideration of potential sea-level rise impacts on coastal and
working waterfront projects.

Projects that provide space for salt marshes to migrate inland.

15




Questions?

Robert G. Marvinney, State Geologist
Science the Technical Subcommittee

robert. rvinney@
804

maine.gov
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Maine Climate Council

Natural and Working Lands Working Group
Co-chairs Amanda Beal and Tom Abello
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Natural & Working Lands Working Group Members
Co-chairs: Commissioner Amanda Beal, Department of Agriculture, Conservation and Forestry
&Tom Abello, Governor’s Office

Senator Cathy Breen, Maine State Legislature Juan Hernandez, USDA Natural Resources Conservation
Representative Mary Anne Kinney, Maine State Legislature Secs

Doug Baston, Town of Alna

Mark Berry, The Nature Conservancy
Hannah Carter, University of Maine

Ruby Jovin, Grace Pond Farm

Melissa Law, Bumbleroot Organic Farm

Ellen McAdam, McDougal Orchards

Phillip DeMaynadier, Maine Department of Iniand Fisheries  '* o oharc ng: Maine Organic Farmers and Gardeners
‘and Wildife

Tom Doak, Maine Woodland Owners

Molly Docherty, Maine Department of Agriculture,
Conservation and Forestry

Eliza Donoghue, Maine Audubon
Dana Doran, Professional Logging Contractors of Maine
Maureen Drouin, Maine Conservation Voters

Pat Strauch, Maine Forest Products Council
Carol Weymouth, Maine Association of Conservation
Districts

Dave Struble, Maine Forest Service (retired)
Karin Tilberg, Forest Society of Maine

Nate Webb, Maine Department of Inland Fisheries and
wi

Ivan Fernandez, University of Maine ‘Andy Whitman, M -3

Ellen Griswold, Maine Farmland Trust




Working Group Process

1. Held monthly Working Group
meetings and additional sub-

group meetings (November 2019
to June 2020)
2. Extraordinary participation and
atural + Working Lands engagement by Working Group

members and the public

Working Group
3. 2-week public comment period
was open in May
* 93 commentsreceived
* All WG members reviewed
comments and determined
what to incorporate into NWL
strategies
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Community and Economic Resilience Opportunities

Our natural and working lands are the base

N atu ral for multiple sectors of our economy,
including agriculture, forestry,
i outdoor recreation and tourism
cli m_ate "
solutions A % m

can be Forests, farmlands, and natural areas

provide
g.Q.Q.d. ecosystem services such as carbon
. sequestration, drinking water
W protection, flood hazard protection, and
wildlife habitat

20

CLIMATE CHANGE OPPORTUNITIES

Sequester more Time-tested Active management or forest/ag |
methods both for climate outcomes will bring

ffective and closer to its
e

21
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Natural & Working Lands Strategies

dedicated. sustained funding source to support a robust forest products
and agricultural economy, increase carbon storage opportunities, avoid
future emissions, and enhance climate adaptation and resilience

Create new and update existing fi
i i that supports
climate mitigation and adaptation

Provide technical assistance on natural climate solutionsto
landowners, land managers, and agricultural producers
Update and refocus state programs and policies to address

climate mitigation and resilience

of
climate mitigation and adaptation practices

STRAT #1 Protect and conserve working and natural
lands and waters through a dedicated, sustained funding
source to support a robust forest products and agricultural
economy, increase carbon storage opportunities, avoid
future emissions, and enhance climate adaptation and
resilience

75% of Maine’s

emissions are

* Investin Natural Resource Based captured by
Economy

* Maintain Working Lands

forests, natural
« Conserve valuable habitats and agricultural

ERCSERGTE]W




STRATEGY #2 Create new and update existing financial
incentives and support for private land management and
infrastructure that supports climate mitigation and adaptation

Capture more carbon on small woodlots
Update current use tax policy

Support for forestry and agriculture best 93% of land
management practices in Maine is
High-efficiency wood heating systems
using wood fuels that produce the lowest

privately

possible carbon emissions owned
“Wildlife-friendly” infrastructure for road

crossings and bridges

Investment in local food systems

11/17/2020

STRATEGY #3 Provide technical assistance on
natural climate solutions to landowners, land
managers, and agricultural producers

26

STRATEGY #4 Update and refocus state programs and
policies to address climate mitigation and resilience

Lead by example
Effective environmental review and permitting

Coordinated land use planning to address
climate issues

Marketina innovative wood-based technology

Education and outreach “Maine people are working to
break the cycle, and state
government will lead by
example. Wherever possible,
we will make buildings more
energy efficient and we will tap
into renewable energy, helping
us fight climate change and
saving taxpayer money in the
long-run.” — Gov. Janet Mills




s W R
STRATEGY #5 Strengthenresearch
and development, and monitoring
of climate mitigation and
adaptation practices

We can’t ma

measure

Better metrics foricarbon
sequestration from:natural-and:

working lands

Research on carbon mitigation and
resiliency :

Maine Climate Council
Natural and Working Lands Working Group

Healthy forests, soils, and natural areas will:
» Sequester more carbon

ange

MAINE CARBON 101

Ivan J. Fernandez
School of Forest Resources
Climate Change Institute
School of Food and Agriculture

TMANE

11/17/2020
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closa caron Global Fate of anthropogenic CO, emissions (2009-2018)

Sources|=|Sinks

34.7 GtCO,/yr

86%

14%

5.5 GtCO,/yr

17.9 GtCO,/yr

44%

29% %

11.5 GtCO,/yr

23%

9.2 GtCO,/yr

Budget Imbalance:

(the difference between estimated sources & sinks)

1.6 GLCO,/yr

t al 201 12019, Global Carbon Budget 201

DIAC; NOAA-ESRL;
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Carbon

e

WHERE IS CARBON STORED IN A FOREST?

A FOREST STORES CARBON IN
DIFFERENT POOLS, AND THE
AMOUNT OF CARBON IN THESE
PODLS CHANGES OVER TIME.

FIVE FOREST CARBON POOLS

«theago ot forest
« heSoces f trees makingu the frest
e —

sl haractritis (.5, ot and g
« patagiclural ks isory.

Northeast Forest Carbon Density (Mg C/ha)

msoil

W Aboveground Live Tree

 Belowground Live Tree

 Understory
B Standing Dead
Down Dead

 Forest Floor
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Definitions

Cabon
storage voume Asorpton

The terms storage often used
EACH ONE HAS A SPECIFIC MEANING AND
REACHES ITS MAXIMUM LEVEL AT DIFFERENT
TIMES DURING FOREST DEVELOPMENT.

Nevertheless, both are necessary for reducing the effects of climate change.

11/17/2020
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Forest age (yr)
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‘ M"a‘ipegs:»Ca'rboﬁc‘gyde —

)
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Carbon
Sinks

Forest carbon stocks 60%
+ annual growth
Forest products 15%
Total forestry sector 75%
Net Land Sink 78%

Maine Forest’'s Contribution
to Maine’s Annual Carbon Budget

% of State’s
Annual Fossil
Fuel Emission

36
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Maine Carbon Density by Land Use (Mg C/acre)

\\

Urban Forest .
Seagrasses 14.0% 16.2%
(upperlm)// N

6.8% |

\Ag (soil only)

11/17/2020

10.2%
Salt Marshes S
(upper1m)
18.6%
Wetland
34.2%
37
Maine Carbon Storage by Land Use (Mg C)
Urban, 3.9% Seagrasses
= (upper 1 m),
Wetland,}fl(ﬁz 0.1%
\ Salt Marshes
\ | (upperim),
\ 0.1%

\

|

/

Forest, 88.7% /

R
38
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Soil Organic Carbon Concentration (%)
0 5 10 15 20 25 30 35 40 45

2
(o) Tadeg

Depth Interval (cm)

150

200
0 25 50 75 100 125 150 175 200 225
Soil Organic Carbon Density (Mg ha™')

CLOSING THOUGHTS

Regarding Maine forest carbon...

...don’t ruin a good thing,
...uniqgue moment in time for investment in our forests,

...value the full spectrum of ecosystem services,
...build carbon opportunities on the best available science,
...recognize that our forests are changing, and

o v e w N R

...business as usual is not an option.

41

/4

S\ (RO0L o
CLIMATE g %
CHANGE =t
’VO‘AG“‘Q

42
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Conserving Resilient Lands And Waters
through the Resilient and Connected Network

Nov 17,2020

WMark Andersor PhD

Teamwork
250+ Scisntists
9 Regions
10 years

11/17/2020

15



Resilient Land Mapping Tool

maps.tnc.org/resilientland

[eNature (% Resilient Land Mapping Tool

Conscmiancy

11/17/2020

ncy | i, HERL, Gamin, A, NOM, USGS, ERN, NS,
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Abundance crisis

Native Species
Biomass down 20%/1900 /
¥ 4 !
Amphibians
30% now T&E

Butterflies
Abundance down 35%/40yr

Q

NA Birds
Abundance down 29% .
or 3 Billion birds since 1970 Your

Crange ascrs of trw)

Wetland Birds Up
Thanks to Adaptive Harvest
Management and
billions $ on wetland protection
and restoration
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100% 80% 60% 40% 20% 0% 20%

Coyote

Kit fox

Badger

Raccaon

Red fox

Eastern spotted Skunk
Hooded skunk
Western spotted Skunk
Gray fox

Marten

Caribou

fiver otter

Musk ox

Wolverine
Bighorn sheep
Cougar

Ih

Black bear
Gray wolf
Mountain goat
Fisher

Grizzly bear
Dall's sheep

Black-footed ferret

48

0%

Mammals

% Contractions % Expansion over 40 years

60%
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Nature is moving R
U‘bélopé
36 ft / decade I

Northward
11 mi / decade

Hunter & Jacobson 1998

Feietal. 2017

Resilient
Sites

33% of US

Resilience

&'

50

33% of US

% Indigenous Lands:
" This analysis was
conducted throughout the
continental United States
using publicly available
data and academic
resources. However, the

.. results have not yet been
reviewed by members of
the souereign indi

ResantLond Oy Socured (Gop 182)
Restart Lac 8 Contemsd Oversty
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Conserving Nature’s Stage

Biological diversity is
highly correlated -
with Land Properties
(Geology, Soil,
Elevation,
Topography,
Hydrology)

REPRESENTATION RESILIENCE

Many
Microclimates

EE—

Locally
Connected

s spmtes to e

52

Sedimentary
Limestone

Mod. Calcareous

Granite

Mafic

B

Geology/Soil and Ecoregions

Acidic Loam

Calcareous Loam

Calcareous Sedimentary

Caliche

Circumneutral to Acidic Sedimentany]
Deep Loess

Fissile Shale

Glaciers

Granitic

Gypsum and Evaporite

Loess

Mafic and Intermediate Granitic
Moderately Calcareous Sedimentan
Novacuiite

Sand

Shale and Fine-Grained Sedimentar]
Silts, Clays, Mixed, and Playas
Ultramafic

Bl Voicanic Feisic

Landforms 1 Microclimates

. moisture)
1 within a
“+. 100 acre
circle
¢ around
every point

11/17/2020
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Resilient Sites

I oo Avese

Resilience & ¥ \ y gt . I For Avove Average
Representation - 3 Y [ Above Average
based on \ i P [T sighty Above Average
[ Average

[ sichty Below Average
I Beow Average

I Fr Below Average
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Legend
Oituse Fow
I 50 Cimste Fow
] Concentates FlomLirkage
I concentates Gimats iow

1 ] £cs Dituse Fiow

58

Connectivity and Climate Flow
B oiffuse with Climate || Diffuse [l Concentrated with Climate [ L] Concentrated

Continuous Version has a
lot of useful Detail

Avaraga Custant Flow

Low Cuerent

[ ]
]
n

11/17/2020
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2] Recognized Biodiversity Value

S

rabitat TNC I Pl Ps, NHP

Recognized
Biodiversity
Value

[ Ecoregonesed
[ =coregion an state |
B stste-basea

I Accitonal Hatitat
[ Acaitonat specis

I TNC Ecoregional Plan

I state Wildlife Action Plan

I Both

[] Other (NHP areas)

21



11/17/2020

Resilient and Connected
Network

%
. Resilience, Flow, and Recognized Biodiversity

B Resilience and Flow [ (R
7]  Resilience and Recognized Biodiversity |— Pl esantny

30% of each Ecoregion by 2030

&% Convention on Biological Diversity (Target 2) By 2030 : 33 //°f Land “’/ea !
‘s\*.;i well-connected and effective systems of protected areas 4 Resilient examples of all

covering at least 30% of the planet, focus on biodiversity . environments
[ Over 250,000 occurrences
Public: 86% support (54% “strongly support”) this goal Jbes % of intact habitats, rare

FHL i species, unique
. . ¥ Dinnerstein et al 2019. communities
CBD 2030 Target 2. retl

Arranaed for maximum

65

OUR CHALLENGE

Accelerate the pace and scale of conservation and
1¢dnserve a representative network of resilient,

»connected lands and waters that w‘ill a nature-to

22



75% ot

high value source water
66 million acres.

Mitigates

of pollution
$93 millon

1.3 million tons

Benefits for People and Nature

Oxygen for

1.8 billion people
56% otan

AL
Above-Ground Carben

23% 39bilion tons

Generates
approximately
$25 billion

inrecreation

11/17/2020
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" Edmundston
Soil Carbon:
Guevara et . 2020

Forest Ecosystem Carbon
Carbon Stock Wil 0203

RCN =33 B Tons

NE
RUN

Tons / Acre a
SOC_
co-s
@512
1216
-2
w22
2633

Tons / Acre
=1-28
8-75
5-160
=160-292

Natural Benefits Calculator

Northeast Wilderness Trust : Binney Hill

‘Resitient Land Summary.
Estmatad Forsst Carbon 2010 Estimatea Sl Carsan 2010
Tola F 18 Caman: $8.219 lons IOl 5 B EoTuci 12529 1008

Averags Forgst Ecceysiom Carten: 11342 fansiac éororage $ad Organic Carbon: 2432 tonsiae

Conservancy

Legal Disclosu ) Statement.

nuNature@ Resilient Land Mapping Tool \ \,.- i \’\g
2 e

Estimatad Forast Carbon 2010, Landcover 2016
fEarest Carben Comosnents Landooar (NLGD 2015
i,

Salfothar
30810
tons

Forest Ecosystem Carbon
Soll Organic Carbon

Reference Layors
Study Regions (Terrestrial)

The Nature Conservancy | MassGIS, Esr

(2016)

69
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42% (29 M ac)
. of Indigenous
5, Lands in RCN

- Indigenous Lands:
| This analysis was conducted

. % throughout the continental United
1 states using publicly available data
.| and academic resources. However,
“L. the results have not yet been

. reviewed by members of the

_ sovereign indigenous nations of the
U.S. For more information or to
request access to the data on these
lands please contact

11/17/2020

Resilient Land Mapping Tool

maps.tnc.org/resilientland

o e Loarn more about the TNC resilint and project and dovinioad data hare|
<Nature (% Resilient Land Mapping Tool & =

ta quick primer on the Cor

® Kot S
» SelectBasamap Comech

Bocooni
[ eE—"

Rosiont & Comectod Netwark-

(e
[y
Gonmoctvey ang Gt Fow=

Recoipzad Sodarsty Valia~
O RaugpicetSidversiy Vs (Catoaies)

Sot ransoarency

The Nt Conserancy | Er, HERE, Carmin FAD, NOA USCS, EPA, NP, aa._ (S

Case Studies

Innovative ways Land Trusts have been using Resilience Science

Open Space Institute USFW: Microclimate Walk MA Audubon: Losing North Quabbin Regional .
Resilient Landscape Initiative Ground Report Landscape Partnership &
—_— Set Priorities

~\ grewspace

dors v o b
s e s b of-
ardo the kg .
el s ke,
i

Students: VT TNC

Restoration:

Red Spruce The key
- seems to be

working this
information
into your own
planning
— process

Sampled Microclimates
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Conservation Gateway

Complete Access to all Data and Tools

Cimervaton Praties =

Data and tools so you

[ [PSRUR | [——

can integrate this
;T work into your own
planning

11/17/2020

Questions?
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What causes the global and regional sea
level changes that we are seeing today?
) b

BT Volumetric
Increase

B Chunges infarestish

e storae (roundwates
exvacion, draning wetlnds e
land e, hysrocarbon evtarion)

2001
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Global Sea Level Rise Driving Factors:
Volumetric Increase (melting of land-based ice sheets and glaciers)

ANTARCTICAMASS VARIATION SINCE 2002 RATEOF CHAGE  GREENLAND MASS VARIATION SINCE 2002 RATE O ChanG

by NASHs GRACE sttt 11470 o= i S RACE e \%230 0

Gigatones or yor

an

e aw am an aw e mr an an Aw me
Ve Ve

° (m of water equivalent thickness)
30 well-studied glaciers have
19 decreased in average thickness by
60 ft

§Climate o
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Global Sea Level Rise Driving Factors:
Thermal Expansion (expansion of the water column due heating)

Ocean Heat (10?2 joules) compared with average 1955-2006

‘er e TR e

100:0
Global sea level (mm) as difference from 1990

000 g Ll

] 1 1 1 | 1 1 1 1 1 1 I 1 1 ]
1950 1055 1980 1985 1970 175 1080 1685 1980 1995 2000 2005 2010 2015 2020

Global sea level rise average over the last century: 1.8 mm/year (0.7” per decade) E

78
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ETmal EXpansion +

s Last 100 years: 1.8 mm/yr (0.7” per decade)
Last 25 yrs: 3.3 mm/yr (1.3” per decade)

added water

observed sea level

Change in sea level (millimeters)

thermal expansion

199 2000 205 2010 015
Combined independent totals from thermal expansion and glacier/land
based ice sheet input match satellite measurements

adapted from Figure 3.15a in State of he Climate in 2016

11/17/2020
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Locally, sea level is rising in the long term...

Annual Sea Levels, NOAA Station 8418150, PORTLAND 1912-2020
1912-2020 average: 1.9 £ 0.1 mm per year or 0.62 ft (7.47 In) per century

¥ u 1800800 37208500 R2% 01250

1900 1910 1920 1930 1340 1950 1960 1970 1980 1380 2000 2010 2020 2030

Time (years) s Jinazons)

80

...is rising faster in the short term...

Annual Sea Levels, NOAA Station 8418150, PORTLAND 1912-2020
1912-2020 average: 1.9 £ 0.1 mm per year or 0.62 ft (7.47 in) per century
19952020 average: 3.32 + 0.93 mm per year or 1.09 ft (13.05 in) per century

...can rise abruptly...

y = 1.8868x + -3728.8598 R2 = 0.7859
y = 3.3213x + -6592.0959 R2 = 0.358°

Elevation referenced to Long-Term Average 1912-2020
(mm)
o

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030
e, Time (years) A Sy, i G Sy, 117650

81
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Sea level can change abruptly due to changes in the
Gulf Stream and North Atlantic Oscillation

Negative Phase

High Pressure

Subtropial
] . ~ \NA\

Maine tide gauges saw an average of approximately 5” higher than
normal tides, especially in winter of 2010. This was the highest
along the whole east coast. ﬁ

ERI
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Global Mean
2.5 T

Sea Level Scenarios to 2100
T T 8.2 ft|

Global Mean Sea Level (m)
el el
o w o
T T T

(=]
o w
T

S
wn

1950

2000 2050

84
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—Extreme
10 — | —High
—Int-High
g % — | —intiow
] g —intermediate Potential SLR Scenarios
g P for Portland, ME
% 7 —| —longTermTrend
26
3
2 s
3
2 4
3
o 3
&
e Portiand, ME Tide Gauge Dml / S
s (1912 - 2019) £~ 2
2
0
1
BB bbbt btE 8883888438488 ¢H
=N W B U @ N @ W = N W B o0 S & 2 &
5 888883 8885888883888
Year Chart by PA Slovinsky, MGS
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Visr Scenario (Central Estimate, 50% probability of being met or exceeded)
Int-Low Interm Int-High  |High Extreme
2030 0.4 0.5 0.8 11 14 1.5
2050 0.7 0.9 15 2.2 3.0 34
2070 0.9 1.2 24 3.5 5.0 6.0
2100 1.2 1.6 3.9 6.1 8.8 10.9

ME per NOAA Tech Rpt 065

& From STS (2020) Figure 5 081,

86

:Z::':z "Commit to Manage" | "Prepare to Manage"
Year Intermediate Scenario High Scenario
2030 0.8 1.4
2050 15 3.0
2070 2.4 5.0
2100 3.9 8.8

Relative Sea Level Rise (feet) from 2000

= iz e 0 3

87
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Sea Level Rise Scenario m RCP 8.5

11/17/2020

Low 98% 100%
Int-Low 73% 96%
Intermediate 3% 17%
Int-High 0.5% 1.3%
High 0.1% 0.3%
Extreme 0.05% 0.1%
=
e From Kopp et al. (2014)
88
“Nuisance” flooding along Maine’s coast is
increasing. Only 1 foot of sea level rise will increase
current nuisance flooding by 15-fold in Portland.
of ' ‘///
= - :
i
1912-2019=3.4 ;wurslyear
E 2009-2019= 11.9 hours/year
i 1 ft of Sea Level Rise)
1912-2019= 54.3 hours/year
2009-2019= 129.5 hours/year
89
Sea Level Rise will also increase the impacts of
storms in terms of magnitude and annual
probability of occurrence
Recurrence % Annual Storm Tide
Interval Chance (ft, MLLW)
1 100% 11.7
5 20% 12.6
10 10% 7129
25 a% /[ 13.4
50 2% \ 137
100 1% s 14.1
90
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Sea level rise will increase static and dynamic flood
hazards at our working waterfront infrastructure.

11/17/2020

Currently, less than 20 miles of private and public

roads are at-risk to monthly tidal flooding
s

With 3.9 feet of SLR, over 150 miles of roads courld
] be at-risk during higher tides

92

About 43% of the dry beach width of Maine’s
beaches could be lost with 1.6 feet of SLR and 75%
with 3.9 feet of SLR*.

(LUXSTS Table 15, p. 98

93
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With 1.6 feet of SLR, about 60% of Maine’s
undeveloped dunes would be inundated. With 3.9
feet, it would be over 90%*.

o

*STS Table 17, p. 99

11/17/2020
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About 48% of the Maine coast is made up of
erodible coastal bluffs. One-third are currently
eroding and are being armored at high rates. Sea
level rise will impact these features along with the

habitats they support.

95

Sea level rise will likely result in more frequent
marsh inundation, loss of marsh (conversion to
open water), conversion of dominant marsh types,
and increased stress to threatened species

96
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* A1footrise in sea level will lead to a 15-fold increase in
nuisance flooding for low-lying areas in Maine.

* A1 footrise in sea level will lead to a 10-year storm having the
impact of a 100-year event, or a 100-year event having a 10-year
recurrence interval.

G.%

S

* Intermediate scenario = 1.5 feet (2050) and 3.9 feet (2100).
« High scenario = 3.0 feet (2050) and 8.8 feet (2100)

* Consider revisiting sea level rise planning scenarios based on
the best-available science on a regular basis.

« Sea level will continue to rise beyond 2100. i;%

EEC

I ! (
http://www.maine.gov/dacf/mgs/hazards/slr_ss/index.shtml|

99
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Peter A. Slovinsky, Marine Geologist
Maine Geological Survey
peter.a.slovi y@maine.gov
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-l Maine’s Tidal Marshes:

Planning for the Future

Land for Maine’s Future Program
Climate, Carbon, Resilience Workshop
November 17, 2020

Kristen Puryear, Ecologist

Maine Natural Areas Program
Department of Agriculture, Conservation and Forestry

101

To be covered:

102
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@ Maine's Tidal Marshes
22,408 acres statewide

A Spartina Saltmarsh: 80%
Mixed Graminoid-Forb Saltmarsh: +/-
Brackish Tidal Marsh: +/-

Freshwater Tidal Marsh: 19.6%

Data from Maine Natural Areas Program, 2014

11/17/2020
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68% of Maine’s tidal marsh
area is SW of Penobscot Bay

Average area of marshes NE
of Penobscot Bay is half that
of marshes to SW

siond - By

206 wm?

indentea
Emsayments
27.4 1oy’ ait®
oo v
gl

36.4 km?

Refs: Jacobson and Jacobson 1989
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Marshes

[Common mummriehog Furdidus Feteroeles (Linmeens) 1760

A )

Photo credits: Audubon, Shutterstock,
Gulf of Maine Council, GMRI, NOAA, MNAP.

105
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107

R 0 MR N 2 LA 3 Y bt it
INCREASE in MARSH SURFACE ELEVATION

Greater above-ground plant growth

P More sediment trapped from water

Elevation gain via surface accretion

Elevation gain via sub-surface expansion

Less below-ground decay

Organic carbon addition

108

36



MIGRATION 1o HIGHER GROUND

Past sea level Mﬁm ——
[ —
Current sea level M&

|

iy ak
Future sea level i %

| Graphic: Make Way for Marshes, Northeast Regional Ocean Council

11/17/2020
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Sea Level Rise scenarios
- Developed land i
Marsh Migration space

Legend

Marsh migration - 1 ft sea level r

[ Marsh migration - 2 ft sea level rise
T Marsh migration - 3.3 ft sea level rise

Marsh migration - 6 ft sea level rise

Maine Natural Areos Program, 2020

110

-~ ~ Potential Marsh Migration Area

i, s N
Maine SLR Simulation % Marsh Replacement (coastwide average)

1ft 17%

30%

46%

Maine SLR and
Landcover (Avg.)

 Agriculture M Developed ® Natural

111
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- Maine SLR Simulation | % Simulation on Conserved Land [~

33%
31%

- Conservation Status of Saltmarsh IVilgration‘rea

m Gap 1-3 Conserved
W Farmland Easments

® Municipal Land Conserved:
6,937 acres

= Not Conserved

Future sea level

11/17/2020
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Aquatic animl and bird vse

Increased erasion)
Decrossed v antegy.

Birc Crabs

Figure 2. Cross-shore Ecosystem Services

113

114
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Non-tidal buffer
HAT 3.3 Tidal wetland|

115

Removed:
Development and
“zone of influence”

116

oS Tm SIR

11/17/2020

Marshes in Planning — Maine Data

Applications and Data Access

Maine Marsh MNAP Viewer,

Migration Scenarios  Maine-TNC Web Viewers
(1ft - 6ft SLR)

Maine Coastal MNAP Viewer (&

e 1

-Scale: Parcel to Local
-Conservation, Mgmt. & Restoration
Planning

-Scale: Parcel to Regional

Undeveloped Blocks

Maine Highly MNAP,

Resilient Coastal MCHT

Areas

Resilient Coastal The Nature Conservancy,
Sites (TNC) coastalresilience.org

-Cons, Mgmt, & Rest. Planning
-Strategic planning, buffers

-Scale: Regional to Statewide
-Strategic planning, connectivity

-Scale: Statewide to Northeast
-Strategic planning, connectivity

117
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Summary:

Maine’s 22,000 acres of tidal marsh are
unique, diverse and valuable

Sea level rise is increasing marsh
vulnerability

Marshes must keep up (accrete
sediment) or migrate inland

State models identify potential marsh
migration areas for conservation within
intact landscapes
Conserving marsh buffers & integrated
coastal-inland areas is vital (current and
future)

Further marsh research needed to
detect changes and inform strategies

11/17/2020
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Special thanks to:
The Coastal Resiliency Opportunities Work Group
Justin Schlawin, Don Cameron (MNAP)
Pete Slovinsky, Steve Dickson (MGS)

Thank you!

Financial support from: USEPA, Maine Outdoor Heritage Fund
Kristen Puryear@maine.gov

Maine Sea Level Rise and Undeveloped Block data available at:
http://www.maine.gov/dacf/mnal

119
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INLAND FLOOD
RISK EXPLORER

121

Marsh Migration Tool

122

Current tidal marsh Future marsh - ]
TR

YA

11
AR
‘ X '

Mudflat Tidal marsh migration ----»

A Future sea-level
i Current sea-level

NSNS

Tidal marsh able to migrate landward as sea-level rises.

123
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Coastal Risk Explorer

127

HE Aops B Maior Comate @ Frstntec Rl ) Profece S T — Miioe's S Level ) Shoee C w

TheNature e

Conservancy

Coantal Roads Inaccessible o Emergency Services

‘e Level Rise Prediction

Inland Flood Risk Explorer
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Extreme storms are happening more frequently across much of the United States.

Decrease in Frequency Increase in Frequency
Q+— 0+ - e —@

-10% 10% 50% 100%

-100%  -50%

11/17/2020
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Elevation of upstream water surface elevation = 10 Feet

IS GREATER THAN
Elevation of road surface = 8 feet

This culvert will be overtopped during a 25 year flood event.
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Jeremy Bell —“jbell @thc 6fg
Ehars®s Bowdoin e

Malke
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COASTAL CARBON

Claire Enterline, Maine Coastal Program Beverly Johnson, Bates College
Kristen Puryear, Maine Natural Areas Program Angela Brewer, Maine Dept. of Environmental Protection

Susie Arnold, The Island Institute Nichole Price, Bigelow Laboratories

134

WhatisCoastalor LqASTAL BLUE CA

Maine Climate Council's Coastal and
Marine Working Group estimates
that salt marshes and seagrass
meadows occupy

o

Coastal wetlands...

Giebaly store

o carbon evry year

WM GRENER  2MGREER

25 ICRES

of comstat et

) B
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These habitats bury carbon in the sediment below them
where it can stay for centuries or even millennia

Why?

What Is Maine’s Blue
Carbon Potential?

38.9 Gg COzequiviyr *

of g es from Ouyang etal., 2014;
5 Progra ]

*Restoration of tidal flow at many marshes could
increase this potential

50.6 Gg CO2equiv/yr

(Uncertainty g Mcleod etal, 2013;
area from DMR 2 ye survey years)

Intertidal: 12.0 Gg CO2equiviyr
Subtidal: 0.3 Gg COzequiviyr

Farmed: 0.03 Gg CO2equiviyr
ase 3, Topinka,J, Tucker, L. andK

137

What Are Some Factors That
Influence Blue Carbon Potential?

Sea Level Rise
Coastal Development Infrastructure (Existing and Future)

Nutrient Inputs (stormwater, wastewater treatment, septic)
Tidal Flow and Sedimentation
Invasive Species

Sea temperature change and ocean acidification

Marine Shared-Space Issues (fishing, boating, harvesting)

Seaweed Farming

11/17/2020
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Sea level rise

Road crossings restrict tidal flow leading to upstream
subsidence and net GHG emissions

Nutrient inputs and groundwater changes

Tidal flow restoration using the CoastWise Approach
Protection of marsh migration corridors and spaces
Stormwater solutions, septic management, smart development

and retrofits
Dune protection and living shorelines

Will marshes will keep pace with sea level rise by building their
elevation, or be “drowned” by higher water levels o lost by
erosion of marsh banks

How quickly and to what degree will marsh migration occur

Mapping performed on a regular basis
Long-term elevation and vegetation monitoring
Fine-tune carbon sequestration rates

139

Nutrient and freshwater inputs Ability of eelgrass to migrate to shallower areas
Sea level rise, temperature change

Light availability
Invasive species (green crab, tunicates)

Mapping performed on a regular basis
Fine-tune carbon sequestration rates
Long-term health'assessments

s

Protection of shallow migration spaces (mudflats)

Responsible marine harvesting and aquaculture siting

140

Sea level rise, temperature cl Species specific responses to CO2 increases, sea
Light availability i

= Ability of seaweeds to migrate to shallower areas

Protection of shallow migration spaces

Mapping performed on a regular basis
Fine-tune carbon sequestranan rates

141
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Key Overlaps For
Conservation And
Understanding

- Conservation and restoration of flows and
natural processes

* Protection of migration spaces

* Nutrient and freshwater flow management:
Stormwater solutions, septic management,
smart development and retrofits

* Active restoration (e.g. living shorelines)

* Responsible marine harvesting and
aquaculture siting

- Ongoing mapping to track c

142

What is the Relative Cost Compared to Other
Climate Strategies?

Abatement, Cost, & Funding of Key Climate Opportunities

Bibblo sz represants stz of maximum abatement potantial

w0

3

Caten Gt
[Ceen

oW g %
e
e

L

Abatsmantcost s/ ton CO,
8

.
““’""":..%:

©0000000 00000000 SIOKODOOM® 000000000 HCONAOCO0S00. $100050000000
Annual investment funding, S (log scale)

8

Source: Grantham Foundation Neglected Climate Opportunities Initiative
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Questions?

Protecting coastal carbon
habitats provides climate
resilience for our
communities and wildlife

Claire Enterline
Research Coordinator, Maine Coastal Program

claire.enterline@maine.gov
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Data & Tools:
Maine Forests and Carbon

Land for Maine’s Future Board
Climate Workshop
November 17, 2020

TheNature
Conservancy
Maine

145
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~89% forested (usrs)

~93% private (usrs)

10 largest owners and forest managers: ~ 8 million acres
(TNC estimate)

86,000 family owners of 10 acres or more imagine Woodiand
Owners)

Ownership continues to be in transition

147

11/17/2020
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Conservation
Progress:

Over 20+ years:

11/17/2020
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Maine Forests Carbon Storage
illion metric tons of carbon =

G — b 650

- / wind turbines
850 billion for 25 years
gallons of gas

2016, Maine carbon budget, UMaine, conversions based on epa.gov

149

Maine’s annual |
emissions ¥

Maine’s recent annual'net

forest carbon sequestration =
~3MMTC"

Total Carbon in Maine Forests

2 billion metric tons of carbon
400 times Maine’s annual emissions

2016, Maine carbon budget, UMaine, conversions based on epa.gov

150
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billion metric tons of carbon =

Live
Biomass

412 MMT C

2016, Maine carbon budget, UMaine, conversions based an epa.gov

11/17/2020
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Forest Ages in Maine?
s 0Old forest
25% O Statewide PAID e
Statewide:
20% 7%
Reserves:
15%
41%
10%
5%
0%
&
152

153
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Total Aboveground
Above Carbon (Mg/Ha)
Ground @05

02550
Forest O 5075
Carbon, © 75100

2000 @ 100-125

50 miles

From Wildlands & Woodlands
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Land
Cover
Change,
2001-2016

Bright Green =
Changes to, from, or
among forest types

From National Land Cover Dataset
(NLCD)

155

{eNature (%) Resilient Land Mapping Tool

‘Get.a quick primer on the Core Concepts

+; » Select Basemap. o Catn 0 s prcessig
B Visuaize
Forest Ecosystem Carbon: 103.5 tons/acre O Resiient Sten

2y Debris and Total Ecosystem) are Recognized Biodiversty Value.

o

cxpors conponentowa

Sl Resot 8 Conciod Naork
o t e P vty Restnt Stost

o s

8 oo ks for 010 Saved o sheevel

e St of kst 7% oo, yessdnce B .

of forest stands that persictd n a foreted

1
Condition during the satelite data era, this study . YL:

et Tansparency

Available
Fo rESt ca r bo n Forest Ecosystem Carbon (tons/acre)

maps.tnc.org/resilientland/ i}

Ecoregion Boundaries

B 3%
B s
|
B
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DeNature (@ Resilient Land Mapping Tool T et qu et o o G e

Available Data:
Soil Carbon

maps.tnc.org/resilientland/

mEEEDOg O7

11/17/2020
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[eNature (%) Resilient Land Mapping Tool

Conservan

Resiloncs Resuts Carbon Rosuls

The o carbon

ek Separeey. ach cei3et revaal ormsicn S50t Bterdal erhon o 8 e

i
0o,

aibon and oier oo, 3 3 30-m esoln

" Available Data:
Forest & Soil
~ Carbon

maps.tnc.org/reéiligntland/ =
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@SILVIATERRA

Forest Carbon:

Timber stocking
(basal area per
acre)

Current modeled
data from
SilviaTerra

159
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Forest Carbon:

Aboveground
biomass

Current project of
the Wheatland
Geospatial lab at
Umaine, with
NASA and LIDAR
from the ISS

11/17/2020
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Forest & Wood Storage

Carbon role of =75 |
forest p

Net carbon positive
Gunn & Buchholz, 2018

Climate advantage for longer-lived products.

2017 Harvest mix by Volume:  wrec
45% pulpwood
34% sawlogs
19% biomass for electricity L
2% firewood or pellets T

161

Retain Forest Land

Brest Cover in Maine is Decreasing
23 acres per day = 8,398 acres per year, 1990-2010
Projected loss: 10,000 acres per year 2020-2030

Forest ﬁ\ ﬁ

Carbon

on 5 900,000 o]8 500,000

10,000
acres

cars for homes for
one year one year

Rate of Loss from Catanzaro & D’Amato 2019, Forest carbon from UMaine,
Projection from Maine CAP, conversions based on‘epa.gov

162
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Increase Forest Carbon!

Maine’s total annual emissions =
1/400t or 0.25%,
Maine’s total forest carbon

163

Climate-friendly forest econo

: :

retaining forests

Avoid pushing harvest elsewhere

Encourage management
for long-lived products

164

Thank You

&

TheNature Q‘\
Conservancy er

Maine

165
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Natural Climate Solutions for
Maine’s Managed Lands
Dr. Adam Daigneault
University of Maine

Land for Maine’s Future Climate, Carbon & Resilience workshop
November 17, 2020

2
oo%

(1Y THE UNIVERSITY OF

p /T
= MAINE ¢ e cumases )
Q- L. QY
N ~ Agriculture Network /

* sa0¥f

oy
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What are “Natural Climate Solutions”?

Any action that conserves, restores or improves the use or
management of forests, wetlands, grasslands, and agricultural
lands, while simultaneously increasing carbon storage or
avoiding greenhouse gas emissions.

PROTECT “oinix | MANAGE  *%orir | RESTORE

MANAGE

PROTECT FORESTS m e ANDS BETTER @ RESTORE FORESTS

| 44d 3007 millian metric tans il 3,037 million metric tons

MANAGE

P ET U Y W TR
1,936 miflion metric tons

M PROTECT GRASSLANDS ZRASRE Lanps BETTER
‘35 million metric tons 485 milion

Griscom et al (2017)

167

Globally, Natural Climate Solutions (NCS) are expected to contribute to at least
20% of the Paris Agreement’s aggregate reduction target

80

Global carbon emissions (Pg CO, yr')
=1

2000 2010 2020 2030 2040 2050

Griscom et al (2017)
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NATURAL CLIMATE SOLUTIONS

In the U.S., nature has potential to remove 21% of the nation’s carbon
pollution—equivalent to removing emissions from ALL cars
and trucks on the road...and then some.

omere e A 5 s S S £ S N i
S s S AN A 814501 Cavs ot

acRicore A A A S A A S i 8 o5 s
GRASSLANDS /b Al Al - 25M CARS

COASTAL
+—— 5MCARS
HABITATS 5

U.S. Mitigation Potential: Approximate Number of Cars Removed Each Year in Millions

Ay = 10M cars

Source: Fargione et al (2018)
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Greenhouse gas (GHG) emissions vary depending on where and
what you measure...

Total Global GHG Emissions by Total Global GHG Emissions by Total Maine GHG Emissions by Source
Economic Sector in 2014 Economic Sector in 2018 Category in 2017

po—
b\ e
-
Commerdl & e
el
12% N

waste
Transportation =
28%

Aariculture, Forestn
e and Use.

Global Ag & Forest:

.- ME Forests: -70%
+24% total GHGs US Forests: -11%
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How do we estimate NCS
mitigation benefits and costs?

1. Define ‘baseline’ or
‘business as usual’ pathway

2. Establish list of acceptable
mitigation practices

3. Estimate ‘cost’ and
‘effectiveness’ of
implementing practices

171
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Estimating Costs and Benefits

Costs Benefits
* Increased C sequestration
* Yield improvements

* Diversified income stream

* Opportunity
* Yield reductions
* Harvestable area

* Capital/equipment
* Labor

* Maintenance

* Other environmental costs?

* Cost-savings
* Other environmental co-
benefits?

11/17/2020
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Source: WRI (2020

Mt et (U3 scre o

Figure shows detailed costs, but does not include mitigation potential
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‘restationlkeforestation Conservation/
7 i Pérmanient Set Asides
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Avoided Conversion - Developed | 685,428

Total Potential:  Average Cost:
4.5 MtCO,e/yr  $64 million/yr

lm| 200,155
Afforestation 759,617 All ME
35% CC, plant, 20% set aside 3,195,906  N-ME
35% CC, plant, 10% set aside 2,766,020
20% set-aside 1,159,547
10% set-aside 493,224
35% CC, plant 2,453,073
50% Clearcut (CC) 165,926 cerbon’Frice
[ Maximum Price
35% Clearcut (CC) I $1001G02s
Min 100 years 830,094 1 ssonco2e
Min 85 years H8cO2
1,000,000 2,000,000 3,000,000 4,000,000

GHG Mitigation (tCO2e/yr)

11/17/2020
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historical trends

more)

* Top NCS for Maine: Mix of intensive harvest,
planting, and set-asides

¢ Most NCS allow harvests to continue to follow

* Harvests close to BAU = minimal risk of ‘leakage’

* Habitat tradeoffs with increased clearcut & 7/
planting v. natural regeneration

* Costs are relatively cheap compared to typical

carbon prices for other sectors of economy & social
cost of carbon estimates (often $40+/tCO2e or

ME Forest NCS Summary

176

Dairy Manure:
Managimen;_

Convert to Perennials

177
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Total Potential:  Average Cost:
0.79 MtCO,e/yr $34/tCO2e

Reduced tillage [J] 13,423

No-till from Reduced |[J] 13,994

cover crops [Ji] 24,161 Carbon Price
Bl Maximum Price
No-till from Intensive ([Jll 32,755 W $1001CO2¢

$501CO2e
I 39305
$101CO2e

Amend w/Manure [ 55112

Dairy Manure Management 144,132

Convert to Perennial 406,022

568898

0 100,000 200,000 300,000 400,000 500,000 600,000
GHG Mitigation (tCO2e/yr)

Riparian Buffer

11/17/2020
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ME Agriculture NCS Summary

* Top NCS for Maine: Mix of biochar,
manure management, and convert to

perennials

* Many NCS limited by area extent and/or
low GHG benefits (e.g,. no-till)

Typically more expensive than forestry
practices

.

Ag sector could be carbon neutral if
enough farmers adopt NCS

Financial and technical assistance could
accelerate implementation

179

Thanks to all our collaborators and funders...

Dr. Erin Simons-Legaard
Dr. Aaron Weiskittel _l_:J_SDA I U S CA
Dr. lvan Fernandez = 1 States Uit for Clmate Acion

Ao
MAIN

FARMLAND TRUST

Dr. Sonja Birthisel
Ms. Jen Carroll

CIMAINE

Senator George J. Mitchell
Center for Sustainability Solutions
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Want to know more about Maine’s
Natural Climate Solutions?

Visit the UMaine Forest Climate
Change Initiative’s website for full
report, fact sheets, and more!

1figation goal
nd enhance long

tem

https://crsf.umaine.edu/forest-
climate-change-initiative/ncs/
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Contact Details

Dr. Adam Daigneault

E.L. Giddings Asst Prof of Forest, CBhservation, and ReEreation Policy :
University of Maine
5755 Nutting Hall, Rm 219

MY p

an o

Reduced tlage | 13,423 carbon Price
No-till from Reduced | 13,994 I Maximum Price
Cover Crops 1 24,161 . s0tc0ze
Novtill from Intensive. I 32,755 1 s501C020
iparian uffer W 39,805 stoncoze
Amendw/ Manure B 55,112
Dairy Manure Management W1 144,132
Convert to perennial 406022
iochar 568,898
Avoided Conversion - Developed NS 635,428
Avoided Conversion - Crop 200,155
Afforestation 759617
35% CC,plant, 20% set side 3,195,906
35% CC, plant, 10% set aside 2,766,020
20% set-aside 1,159,547
10% set-aside as3224
50% CC, plant 3,516,260
35% CC,plant 2453073
50% Clearcut (€C) 16592
35% Clearcut (CC)
Min 100 years 830094
Min 85 vears
3 1,000,000 2,000,000 3,000,000 4,000,000
GHG Mitigation (1C02e/yr)
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Real World Examples — How partners are incorporating CCR considerations into their conservation

planning and land management processes.
Maine Coast Heritage Trust §
12 Rivers f
Western Foothills/Loon Echo LTs )
Maine Farmland Trust

BPL

Questions
Break

Strategies - Discussion and brainstorm on strategies LMF could adopt to ensure we are a strong partner
in the State’s goal of promoting and enhancing the resiliency of Maine’s natural resources.
Proposal
Scoring
On the ground implementation (easement terms and ongoing stewardship)
Other ideas?

Next Steps for the LMF Board
Update on LAPAC review which will incorporate climate change/resiliency/carbon sequestration
considerations and recommendations from this meeting for the Board’s review.
Other next steps for the LMF Board to consider?

184
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