Strategies to Mitigate Sea Level Rise and
Hurricane Damage to Coastal Resources -- the
Texas Coastal Exchange
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Let’s Have A Conversation
About Sea Level Rise,
Hurricanes, Ecology and
Farming and Ranching and
Even Climate Change
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How Do We Protect 6
Million High Risk
Coastal Acres With
Majority in Private
Ownership?
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Ecosystem benefits provided
by natural coastal lands

e Storm surge protection
* Flood storage
e Carbon sequestration

* Water supply
enhancement

* Fishery productivity

* Endangered species
habitat

* Neo-tropical migrant
bird habitat

e Waterfowl habitat




90% CO.-free
processed flue gas
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TWO CONCEPTS OF CARBON CAPTURE AND STORAGE



Carbon Dioxide Removal
and the Coastal Marsh
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CO2 In Atmosphere

Photosynthesis in Marsh Plant
Carbohydrate deposited in plant and roots
Carbohydrate becomes carbon in soil
Some CO2 back to the atmosphere
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Convervation Research Institure

Root Systems of Prairie Plants
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Basic Concept
If You Grow It You Can Sell It

Creating Carbon Storage

Potatoes

Growing
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CARBON PRICING DASHBOARD

https://carbonpricingdashboard.worldbank.org/

EU CO2 prices are increasing

average is above $22/tco,

California /8 5 i%d
S15/ tCo, & ® ,,,, '\f"}’-‘ : p Sweden: $ 135/ tCo,
British Columbia { : ) Switzerland: $ 100/ tco,

$ 35/ tCO, Ul | Finland: $ 75 /CO,
' France: $ 50/tCO,

. ETS implemented or scheduled for implementation . ETS and carbon tax implemented or scheduled
. Carbon tax implemented or scheduled for implementation ’II Carbon tax implemented or scheduled, ETS under consideration
ETS or carbon tax under consideration l[l ETS implemented or scheduled, carbon tax under consideration

The Carbon Pricing Dashboard builds on the data and analyses
of the annual State and Trends of Carbon Pricing report. Check it out!




Sweden
Switzerland
Liechtenstein
Finland
Norway
France
Iceland
Denmark
British Columbia
Ireland
Alberta
Slovenia
Spain
Newfoundland*
Portugal
Argentina
Colombia
Latvia

Chile
Singapore
Mexico
Japan
Estonia
Ukraine

Poland

Carbon prices, 2019
A. Carbon taxes
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European Union ETS
United Kingdom CPF
Korea ETS

Alberta CCIR

New Zealand ETS
Quebec CaT
California CaT

Tokyo CaT

Saitama ETS

RGGI

Switzerland ETS
Shanghai pilot ETS
Hubei pilot ETS
Fujian pilot ETS
Guangdong pilot ETS
Shenzhen pilot ETS
Tianjin pilot ETS
Chongqing pilot ETS

B. Other carbon price initiatives

10 20
U5S per ton of CO, emission




Marketing opportunities — CO, neutral driving

1 Car’s Emission Market CO,
527 Gal Gasoline/yr neutral gasoline
Restoring land &
support our
ﬁ ranchers
Increase market share
4.7 ton CO,/yr )
or sell premium product
Market CO,
neutral cars
88% Restoring land &
1.16 acres of a Football Field support our
ranchers
10 yr CO,
emissions Increase market share
stored at car or sell premium product
$ 20/tC02 ~$0.20/ Gal — $100 /yr purchase



Value opportunities — CO, neutral oil refining

) Customer Emission

i
——_—

Refinery emissions only

85 kg
CO,/bbl

150,000 bbl
crude/d

432 kg CO,/bbl

2 MM acres 50,0 )
mid size CO, neutral HC fuels

ranches Enabled by 2500
mid size ranches

6% of TX
1.2% of TX ° 0

$15/tCO, —$ 69 MM/yr or $ 1.27 /bbl $15/tCO, $360 MM/yr or $ 6.60/bbl



Texas

Texas Coastal Exchange (TCX) "o

Grantees

Money Exchanged For
Protection and Expansion of
Ecological Services




ECOLOGICAL

COVERAGE OF
THE TEXAS
COASTAL
EXCHANGE

[ | County Boundaries Prairie Systems
Big Thicket
B Big Thi - Wetlands (Coastal Marshes)

Piney Wood
Iney Vvooas .| Crops (Rice 2011, 2012 & 2013;
[y | laé)ttlomlt)gnds - | Cotton, Sorghum 2013)
(Columbia to N.) Live Oak Shrubland

(Wetlands, Woody)
B Post Oak Savannah B Developed Areas




Major Beneficiary — The American Rancher and Farmer

CDC: Farmers are committing
suicide at 5 times the rate of the
rest of the population '

S

Guard/an Dec 6, 2017 e »
Why are America's farmers klllmg themselves e"‘t“‘ghear
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.' : The suicide rate for farmers is more than double that of veterans
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http://www.soilcarboncowboy¥’com/
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Healthy Land Management Practices Support Multiple Goals

Carbon
resilience

Water

resilience

Economic
resilience

Ecological
resilience

Itis all
about
the soil




Rice-Derived Carbon Exchanges

- Non-profit status

Texas Coastal - Regional Texas focus
Exchange - Donor and grantee framework

- Education and outreach

- America’s Wetland Foundation
administers the program

- Project based approach

- Estimates value of all ecosystem services

Texas Hill - Non-profit status

Rice University g Country - Regional Texas focus
SSPEED Center - Donor and grantee framework
Exchange

- Education and outreach

- For profit public benefit corporation
- National focus
- Large volume transactions

Soil Value

Exchange - Can build off lessons learned by TCX
and others

20
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Sea Level Rise and the Needed Marsh Response
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How does it work?

Establish Inventory

* We evaluate the C sequestration capacity of the
grantees land

* Wetland type
* Hydroperiod
* Soil characteristics

Currently limited to coastal wetlands —
Expanding Into Coastal Prairie and
Bottomlands

Donors contact us
* Web app functional

* Funds distributed equally to the grantees in the
inventory

e Corporations know about us
e Calculate carbon footprint

We arrange for distribution of fund to the
landowners as grants

Individual

Donors

B [

Corporate

Donors

Texas Coastal Exchange
Website

www.texascoastalexchange.org

l

Inventory of carbon sequestration
capacity in metric tons CO2 per year
Created by TCX from evaluation of
grantee lands and CO2 uptake rates for
different ecosystems

S to Texas
Landowners




| ©solys, Baiistr
@soeERNss, CNESARS

i

Pierce Marsh
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Establishing
Carbon
Inventory

Pierce Marsh
Owned By
Galveston Bay
Foundation

2,242 acres




Pierce Marsh Land

Solljas: EsH, Dighallebs,
@selEye, Earthetar
GeegrEgiies, CNESABbus

Saleable
Carbon Dioxide
Storage

Spartina
alterniflora

Marshland

1,249 acres
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Pierce Marsh - Galveston Bay Foundation

Saleable Carbon
Dioxide Storage

; Seures: =5, DighalClelbs,

N e [ ‘" S/ 7 A Spartina
| ‘ N alterniflora
Marshland

Marsh - 1142
acres

Restored
Marsh - 111
acres
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TCX Website
https://www.texascoastalexchange.org/

Inventory X 2
>

Current CO2 storage capacity: Total land area available for carbon storage:

13,121 metric tons of CO2 6,560.5 acres

Click the button below to support natural ecosystems on the Texas coast.

DONATE

Nronhny AR 4 172 i


https://www.texascoastalexchange.org/

Footprint Calculation and Donation Page

* e s 0000000000080 0000s .

ANNUAL HOUSEHOLD CARBON FOOTPRINT

ESTIMATES
' FAﬁ{:&VO :A@QR.
What amount of CO2 storage in natural ecosystems would you like to m mm m

support for the current year? One Cor Two Cars

9 METRIC 19 METRIC
TONS OF CO2 TONS OF CO2

27 METRIC TONS OF
€02

Ss e BB OBRIRIRIOIBEROIEOIEBRIOESDN

I'd like to support 0 metric tons of CO2 storage.

Your gift of $0.00 will support the equivalent of 0 metric tons of CO2 storage. If you still need to calculate your carbon footprint you ©+55000000000000000 00

can find our recommended calculators here. CARBON FOOTPRINT ESTIMATES FOR

INDIVIDUALS BY FLIGHT CLASS AND DURATION
.. * e 000000000000 OCRRRPLIEESITISIGS S .

2HOURFLIGHT = 4 HOUR FLIGHT 3 10 HOUR FUIGHT
. .

Next
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4 S
e 06 10 16 = 12
METRIC TONS OF CO2
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AVERAGE ANNUAL HOUSEHOLD CARBON tttteeee0000000000 00t .
CARBON FOOTPRINT ESTIMATES FOR

FOOTPRINTS FOR HOUSTON FAMILIES INDIVIDUALS BY FLIGHT CLASS AND DURATION

N

INDIVIDUAL

]

O & o o A
‘\ ‘\ /’ @ 2HOUR FLIGHT 4 HOUR FLIGHT 10 HOUR FLIGHT

FAMILY OF FOUR

) f)

Two Cars
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FAMILY OF TWO

) ()

Two Cars

One Car

-1

4
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4+
4+

05 10 15
METRIC TONS OF CO2
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9 METRIC 19 METRIC 27 METRIC TONS OF et

TONSOF CO2 4 TONS OF CO2 CO2 4 BUSINESS

*These estimates were calculated for families living in Houston, Texas with average electricity and fuel usage values FIRST CLASS
provided by the EPA and using the EPA's carbon footprint calculator.

0000000000000 OSNGSES PSS
LB BN N BN BN BN BN BN BN BN BN BN BN BN N BE BN NN BN

*All estimates were calculated using the myclimate carbon footprint calculator.

Carbon Footprint Information on the TCX Website
https://www.texascoastalexchange.org/



https://www.texascoastalexchange.org/

Current Buyers

* Kirksey Architects
e 772 Metric Tons 60 Individuals
* 513,896 To TCX @ S18/ton

5 year commitment

S15 to GBF

b .
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ing Next To Texas Coastal Exchange
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Coming Next To Texas —
\EW I
The Hill Country Exchange

| River Basins
1| Hill Country Counties

[C_—__1 Other Texas Counties
B Cities
I Water Features o 15 30 mi
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