~ Blue Carbon 101:
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~ Voluntary Carbon Market
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What is Blue Carbon?

Blue Carbon: All biologically-driven carbon fluxes and storage in marine
systems that are amendable to management (IPCC 2019)

In coastal settings, blue carbon focuses on rooted vegetation and
underlying soils in three primary habitats:

Tidal Salt Marsh Mangroves Seagrass
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The Voluntary Carbon Market (VCM)
and Carbon Offsets

* VCM refers to trade in carbon

emissions offsets used against
Purchase expected Sell expected a Voluntary (non-regulatory)

CO: reduction CO: reduction

ite) climate commitment

{carbon credits)

Carbon

{carbon credits) vat
marke

* 1 carbon offset = 1 metric ton
(Mg) of greenhouse gas (GHG)
emissions avoided or
removed

L0z emissions you
want to reduce

» Sectors: Land use, Energy,
Energy Efficiency, Other

* GHGs: CO,, CH, and N,O +
industrial GHGs =
Collectively traded as CO,

_
s

equivalents (CO,e)
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Carbon Offset Project Participants and
Cash Flows

Landowner
) Can be the
C rights l T landowner
:_ ~ Intermediaries Proiect -
C offsets 'C offset J C offset ,
Offset Buyers e Ses: (Retailers, E*E Prnpnnent@ ;Egﬁtrr}fd
§G oo Brokers) ... i—¢¢ ™ | (Proj. Developer) (Siangarc)
$$ $5 $$
Implementation Technical Validation &
Partners Partners Verification Body
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Available Standards and Methodologies
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VMO0033

METHODOLOGY FOR TIDAL WETLAND

AND SEAGRASS RESTORATION
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Wetland conservation, creation,
and conservation methodologies
under Verra’s Verified Carbon
Standard (VCS) are the most widely
applied:

- VMO0O033 Methodology for
Restoration of Tidal Wetlands
and Seagrass Meadows, v2.1

- VM0024 Methodology for
Coastal Wetland Creation, v1.0

- VMOOO7 REDD+ Methodology
Framework (REDD+MF), v1.6.
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Blue Carbon Project Activities

o Restorlng tdvl connectmty

- Rewetting drained organic
soils

- Replanting vegetation

PRIVATE
B PROPERTY

This envnronmem‘ally

sensitive areq is under

management of the
NRCA/NEPA

. Av0|d|ng planned
conversion or degradation

- Avoiding unplanned
conversion or degradation
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Life Cycle of a Blue Carbon Project:
Where Do Science and Monitoring Fit In?

LAAad RLb LU

- Design |— Implement — Monitoring —| Issuance — Sale
Third party Third party 2) Long-term monitoring is

validation verification required over the lifetime
— of the project (30 - 100

1) Ongoing (pre-existing) monitoring that (e_;ee\';'eorcj'(;agzars) years) in order to continue

to generate and sell

includes carbon measurements (especially
emissions offset credits

fluxes & burial rates) can greatly aid in
project development and significantly
reduce upfront development costs
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Important Metrics and Monitoring
Parameters for Blue Carbon Projects

- Mangroves: - Low-salinity (< 18) environments:
» Tree diameter at breast height » Methane and nitrous oxide
» Tree height

- Sediments (all habitat types):

» Canopy density . .
> Seedling count & height > Soil C or OM content via EA or LOI
> Dry bulk density
+ Seagrass: > Accretion/C burial rates
» Seagrass density o Marker horizon,
> Blade height/length o Radiometric dating,

o Surface elevation table (SET)
. Sea-level rise (hon-permanence risk)

» Recent local modeling (availability, quality, scenarios, etc.)

“? > Long-term habitat impacts (accretion rates, habitat transitions/conversions,
— etc.)
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Importance of Coastal Monitoring

Programs
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CRITICAL COASTAL HABITAT ASSESSMENT
TRAINING MANUAL

A GUIDE FOR LONG-TERM MONITORING OF COASTAL WETLAND HABITATS

Fish and Wildlife Research Institute

Florida Fish and Wildlife Conservation Commission
100 8" Avenue SE

St. Petersburg, FL 33701

‘..“v“ - &
Tampa Bay Estuary Program
263 13" Avenue South ]
St. Petersburg, FL 33701 \A/
MPR BRY

~ TAMP|
TBEP Technical Report #06-17 ESTUARY PROGRAM
PARTNERSHIP FOR A HEALTHY BAY

Water Zone A: Mangrove Zone B: Salt marsh Zone C: Upland
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= Transect D 1x1mrandomplots [0 0.5x0.5m transectplots
Belt transect boundary M Feldspar horizon [ 0.5x0.5m plot with photo
O Benchmarks O Porewater sample {t Survey elevation

* Ongoing long-term monitoring program in Tampa
Bay region (FWRI/TBEP)

* Incorporates most measurements (except
CH,/N,O) needed to support blue carbon
projects, while also informing habitat transitions
due to long-term sea-level rise (primary goal)
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Methane and Nitrous Oxide Fluxes

A ‘uﬂ‘tW‘?

A * Important to projects where hydrology has
changed (impounded marshes, drained wetlands)

~
|

o t'}}'ﬁ;xw 4 - Low CH, & N,Oemissions in high salinity (S > 18)
' » measure salinity and use default values

Frél - High CH, & N,O emissions in low salinity (S < 18)
258 > highly variable (interannual/seasonal), no

default values

» few published values; modeling often hard to
apply to other systems

» Need to directly measure or model CH, &
N,O: requires seasonal (min.) monitoring for ~2
years

* Measurements are absent in most cases; excellent
opportunity to partner with academia or
government monitoring programs and share costs
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Academic Science Gaps

Lateral fluxes and fate of
imported and eroded carbon

. Short-term storage vs. long-
term C burial in soil

Methane and nitrous oxide
flux measurements

The role of dissolved
inorganic carbon and the
“bicarbonate pump” in
carbon sequestration

. Emerging blue carbon
systems (kelp, algae, whale
biomass, etc.)

Carbon enters ecosystem Single year measurement

i
from atmosphere i %
i -
\ ’z gl \ i
One year R ATV
measurement | | BARIL\VE\ ') ;
of carbon = i ; Tidal flux of dissolved
254 carbon and sediment
-

Sequestratio =z
intosoil ¢

(=
Short term Transfer =105
storage =149 DOC=9.7
DIC=95.7
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CellPress

One Earth

Volume 5, Issue 12, 16 December 2022, Pages 1336-1341
Primer
Methane and nitrous oxide emissions

complicate the climate benefits of teal and blue
carbon wetlands
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