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The Detroit News

GM buys North Dakota grassland emissions credits

David Shepardson, Detroit ¥ews Washimgion Burean 700 aume. EST Novemaber 17, 2004

Washington — Ganeral Molors Co. is purchasing carban credits from Marth Dakola grasslands aimed at
reduce greenhouse gas emissions eguivalent to removing 5,000 cars through a new government-backed
partnership.

The U.5. Agriculiure Dapartment is announcing the program at its headquariers Monday and hoping other
businesses take part. A farm bill grant helped value the credits. GM's Chavrolet unit has purchased almost
40,000 carbon dioxide reduction tons generated on working ranch grasslands in the Praire Pothale region of
{Phoda: Bl Pughana , Getly images)  Morth Dakota. GM is acquiring credils from around 8,000 acres.

“This announcement is the first-of-its-kind. The amount of carbon dioxide remowed from ouwr atmosphara by Chavrolet’s purchase of carbon credits
aquals the amount that would be reduced by taking 5,000 cars off the road,” Agriculture Sacratary Tom Vilsack said in a statement. “This public-private
parinarship demonstrates how much can ba achieved with a modast federal inwasiment and a strong commitment to cut carbon pollution.”

Robeart Bonnia, US0&Ss undar secretary for natural resources and environment, is announcing the purchase, joinad by Sanate Agriculture Committes
Chair Debbie Stabanow, D-Lansing; Greg Martin, GM's executive director for global public palicy; Sean Panrith, executive director of The Climate
Trust; and John Tomke and Paul Schmidt of Ducks Unlimited.

“Along with GM's interest, our hope is there will be additional companies that will be imterested in pursuing this,” Bonnie said Friday. He thinks many
ranchars in Morth Dakota and ofthar states and many companies will be inferested in taking part. Bonnie said it was important that the cradits be “real”
ard that the governmeant’s rale in creating thea mathodology for valuing the credits was critical.

Millians of acres in the Weast could ba eligible to take part in the program, USDA said. The Agriculture Departmeant is supporting othar carbon offset
programs, including ora in lllinois for some practices on corn and soybaan fields. Bonnie said it was important that the program hawve “real climata
benefits.” Farmers and ranchars can reforest land, improvea livestock and conservation practices to reduce carbon emissions. “If you look at the broad
univarsa, there's actually a lot of opporfunity for agriculture to confribute to mitigating greenhouse gas emissions,” Bonnie said.



Key Terms & Concepts

* Voluntary carbon emissions reduction market

GM'’s voluntarily purchased ND grassland emissions credits

Recent land use change in the Western Corn Belt
threatens grasslands and wetlands

Christopher K. Wright' and Michael C. Wimberly

Geographic Information Science Center of Excellence, South Dakota State Umniversity, Brookings, 50 57007

Edited by B. L. Turner, Arizona State University, Tempe, AZ, and approved January 17, 2013 (received for review September 5, 2012)

I the US Corn Belt, a recent doubling in commodity prices has
created incentives for landowners to convert grassland to corn and
soybean cropping. Here, we use land cover data from the National
Agricultural Statistics Service Cropland Data Layer to assess grass-
land conversion from 2006 to 2011 in the Western Corn Belt (W CB):
five states including Morth Dakota, South Dakota, Nebraska, Min-
nesota, and lowa. Our analysis identifies areas with elevated rates
of grass-to-comfsoy conversion (1.0=5.4% annually). Across the
WCEB, we found a net decline in grass-dominated land cover total-
ing nearly 530,000 ha. With respect to agronomic attributes of
lands undergoing grassland conversion, com/soy production is
expanding onto marginal lands characterized by high erosion risk
and vulnerability to drought. Grassland conversion is also concen-
trated in close proximity to wetlands, posing a threat to water-
fowl breeding in the Prairie Pothole Region. Longer-term land

conversion of grass-dominated land covers to cultivated cropland
(4). Since 2008, however, there has been no regional-scale ace
counting of grassland conversion in the Com Belt

The present study addresses knowledge gaps evident in pre-
vious research by assessing very recent grassland conversion
{2006-2011) at relatively high spatial resolution {560 m) across
the Western Comn Belt (WCB). The WCB encompasses five
states—MNorth Dakota, South Dakota, Nebraska, Minnesota,
and lowa—and contains most of the grass-dominated land cover
remaining in the Corn Belt (Fig. L4 and Fig. 51). The WCB also
intersects much of the Prairie Pothole Region (PPR; Fig. 18),
a wetland landscape of continental significance {14-16).

We analyzed contemporary grassland conversion in the WCB by
using the MNational Agricultural Statistics Service (NASS) Crop-
land Data Layer (CDL). The NASS CDL is derived from satellite
R - | i =
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GM voluntarily purchased
permanent conservation
easements on 2,400 ha
marginal, erodible land,
preventing its conversion to
corn/soy.

~ 40,000 metric tons CO, not
emitted.

Waterfowl and upland game
habitat preserved =

“co-benefits”

Photo credit: North Dakota Tourism
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GM buys North Dakota grassland emissions credits

David Shepardson, Detroit ¥ews Washimgion Burean 700 aume. EST Novemaber 17, 2004

Washington — General Motors Co. is purchasing carbon credits from Morih Dakola grasslands aimed af
reduce greenhouse gas emissions eguivalent to removing 5,000 cars through a new government-backed
partnership.

The U.5. Agriculiure Dapartment is announcing the program at its headquariers Monday and hoping other
businesses take part. A farm bill grant helped value the credits. GM's Chavrolet unit has purchased almost
40,000 carbon dioxide reduction tons generated on working ranch grasslands in the Praire Pothale region of
{Phoda: Bl Pughana , Getly images)  Morth Dakota. GM is acquiring credils from around 8,000 acres.

US Govt. funded

“This announcament is the first-of-its-kind. The amount of carbon dioxide remowved from our aimosphere by Chevrolet’s purchase of carbon credits Ducks Unlimited

aquals the amount that would be reduced by taking 5,000 cars off the road,” Agriculture Sacratary Tom Vilsack said in a statement. “This public-private to conduct

partnership demonstrates how much can be achieved with a modast federal invesiment and a strong commitment to cut carbon pallution.” ]
carbon emission

Raobart Bonnia, USDAs undar secretary for natural resources and environment, is announcing the purchase, joined by Senate Agriculture Committee reductions estimates,

Chair Debbie Stabanow, D-Lansing; Greg Martin, GM's executive director for global public policy; Sean Panrith, executive director of The Climate etc.

Trust; and John Tomke and Paul Schmidt of Ducks Unlimited.

“Along with GM's interest, our hope is there will be additional companies that will be imterested in pursuing this,” Bonnie said Friday. He thinks many
ranchars in Morth Dakota and ofthar states and many companies will be inferested in taking part. Bonnie said it was important that the cradits be “real”
ard that the governmeant’s rale in creating the mathodology for valuing the credits was critical.

Millians of acres in the Weast could ba eligible to take part in the program, USDA said. The Agriculture Departmeant is supporting othar carbon offset
programs, including ora in lllinois for some practices on corn and soybaan fields. Bonnie said it was important that the program hawve “real climata
benefits.” Farmers and ranchars can reforest land, improvea livestock and conservation practices to reduce carbon emissions. “If you look at the broad
univarsa, there's actually a lot of opporfunity for agriculture to confribute to mitigating greenhouse gas emissions,” Bonnie said.




Figure 15: Examples of Carbon Offset Buyers by Region

NORTH AMERICA EUROPE

Danone
Barclays ASIA
Marks & Spencer
Allianz SE

General Motors
The Walt Disney Company
Bombardier Inc.

AU Optronics
Delta Airlines

Mitsubishi Heavy
Industries

Deutsche Post AG
Ul

Aviva

PUMA SE
Heineken

Microsoft Corporation
Interface Inc.

Entergy Corporation
Goldman Sachs Group

Sony Corporation
Olam International
Noble Group

LATIN AMERICA AFRICA OCEANIA

Natura Cosméticos Nedbank Australia and New Zealand Banking Group
Banco Santander Brasil Absa Group Qantas Airways

Grupo Televisa S.A. Sappi Insurance Australia Group

SURA Peru Barloworld AMP
Sanlam Telstra Corporafion

Source: Hamrick et al. 2015. Ahead of the Curve. State of the Voluntary Carbon Markets 2015.
http://forest-trends.org/releases/uploads/SOVCM2015_FullReport.pdf




e Compliance (regulated) carbon
emissions reduction market
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Assembly Bill 32 Overview

The passage of AB 32, the California Global Warming Sclutions Act of 2006, marked a watershed moment in California's
history. By requiring in law a sharp reduction of greenhouse gas (GHG) emissions, California set the stage for its transition to a
sustainable, low-carbon future. AB 32 was the first program in the country to take a comprehensive, long-term approach to
addressing climate change, and does so in a way that aims to improve the envirenment and natural resources while maintaining
a robust economy.

What Does AB 32 Do?

AB 32 requires California to reduce its GHG emissions to 1950 levels by 2020 —
a reduction of approximately 15 percent below emissions expected under a
“business as usual” scenario.

Pursuant to AB 32, ARB must adopt regulations to achieve the maximum
technelegically feasible and cost-effective GHG emission reductions. The full
implementation of AB 32 will help mitigate risks associated with climate change.
while improving energy efficiency, expanding the use of renewable energy
resources, cleaner transportation, and reducing waste.

Why is AB 32 Needed?

Accerding to leading climate scientists from around the world, anthropegenic climate change (that caused by humans)is a
significant and growing problem that must be addressed in order to aveid the worst effects. Climate change is the result of
various GHGs that are emitted into the atmesphere, such as carbon dioxide (C0O5) and methane (CHg). which have a heat
forcing effect on the atmosphere. Sharp rises of GHGs over the last century and a half have led to higher overall worldwide
termperatures, reduced snowpack in the higher elevations, greater fluctuations of temperature and precipitation. global sea level
rise and more frequent and severe extreme weather events, including hurricanes, heatwaves and droughts.

Source: www.arb.ca.gov



Key Terms & Concepts

Bayon et al. (2009)

e Cap-and-Trade system

A market-based approach used to control pollution by setting a ceiling on total
pollutant emissions and providing an economic incentive for achieving emissions
reductions. Participants are allowed to trade emissions reduction permits (aka
allowances) in order to make profits from unused allowances or to meet requirements.

An example of successful use of an emissions Cap and Trade system to reduce pollution
via market approach in the US:

SO, trading program used to reduce acid rain (1990)



Key Terms & Concepts

Bayon et al. (2009)

e Carbon Credit

A financial instrument equivalent to either (a) the right to emit 1 metric ton of CO, (i.e.,
an allowance) or (b) the reduction of 1 metric ton of CO, (i.e., an offset).

e Carbon Offset

A type of carbon credit representing the reduction or sequestration of 1 metric ton of
CO, or equivalent amount of other GHG.

Offsetting involves reducing one’s net emissions by buying the rights to emissions
reductions generated by projects that reduce GHGs. Offsets are project-based
emissions reductions and may be used in voluntary or regulated markets.
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California Environmental Protection Agency

©= Air Resources Board

Air Resources Board approves rice cultivation carbon offset protocol, expands forestry offset protocol
Rice protocol offers agriculture another opportunity to benefit from cap-and-trade, reduce greenhouse gases

SACRAMENTO - The Air Resources Board today approved a new carbon offset protocol that will allow rice farmers to receive credit for using best practices for rice cultivation. The Rice Offset Protocol joins five other offset
protocols developed under California’s cap-and-trade program.

“This protocol provides rice growers an opportunity to do something good for the environment as well as save water, and benefit financially from those efforts,” said Air Resources Board Chairman Mary D. Nichols. “The
protocol is designed to be used not only in California but all rice-growing states, sharing the benefits with growers there while providing another cost-effective way for companies in the program to comply with cap-and-
trade.”

Carbon offsets come from greenhouse gas emission reductions in sectors that are not regulated by the cap-and-trade program.

Under the protocol, growers who use approved methods for dry seeding, drainage practices, and handling rice straw receive credits based on avoided emissions of methane. The Cap-and-Trade Program evaluates
methane as being 21 times more potent than carbon dioxide for trapping heat in the atmosphere.

Each credit a grower receives is the equivalent of a metric ton of carbon dioxide. The grower can sell those credits to companies regulated by the cap-and-trade program.

In California, growers can receive credit through practices such as dry seeding and early drainage of fields in preparation for harvest. These growing practices allow for continued use of flooded fields as winter bird habitat,
but reduce the amount of rice straw left to decompose in the water.

The rice protocol has been designed with additional region-specific practices to allow credit generation in other rice growing parts of the country.

The carbon offset protocols used by California and its cap-and-trade partner, Quebec, are the most stringent in the world. All projects are subject to annual audits, performed by specially trained, accredited, third-party
verifiers and Air Resources Board staff. Each project then undergoes a separate evaluation by Air Resources Board staff before any credits can be issued.

You can find the Rice Offset Protocol and other offset protocols by clicking here.

http://www.arb.ca.gov
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Air Resources Board approves rice cultivation carbon offset protocol, expands forestry offset protocol
Rice protocol offers agriculture another opportunity to benefit from cap-and-trade, reduce greenhouse gases

http://www.arb.ca.gov

Effectively, rice growers will be paid by certain CA industries to their reduce carbon
emissions.

Allows rice growers in CA and mid-South to voluntarily participate in California’s
Cap-and-Trade carbon emissions reduction program via carbon offset program.

Power utilities and other large CO, emitters in CA are the group being required to
reduce emissions, not rice farmers.

Voluntary participation by farmers involves (a) growing rice using certain approved
practice(s) as per a peer-reviewed protocol, and (b) documenting those practices in
specified manner that allows carbon emission reductions to be determined and
ultimately verified by a third party.

The CA ARB’s rice protocol is first row crop-based protocol ever accepted into a Cap-
and-Trade carbon emissions reduction program. (**co-benefits**)




Processes Controlling CH, Flux from Flooded Rice Soils

CA-approved ways to
reduce CH,

e Alternating Wet-Dry
(AWD) flood

management

e Early Drainage

e Straw removal

Also reduce CH,:
e Sprinkler rice
* Row rice

Graphic Source:
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Methane oxidation:
CH,+20,- CO,+2H,0

http://www.ibp.ethz.ch/research/environmentalmicrobiology/research/Wetlands

Decomposition of

organic matter

Methanogenesis:

Hydrogenotrophic: CO, +4H, > 2H,0 +CH,
Acetotrophic: CH,COOH = CO, +CH,

The CA rice carbon
offset program is

most interested in
reducing CH, from rice
owing to its warming
potential:

1 CH,=23x CO, (100 yrs)
1 CH,=80x CO, (10 yrs)

Plus, a ton of CH, not
produced during the
growing season will not
be produced later,
addressing the need for
permanence.




Continuous Flood vs. AWD Flood Management

Soil redox and CH, production

* Challenges with AWD
Flood Initiation include:

e Does it work?
Re-Flood

* How to cheaply, easil
/ Re-Flood P Y

/ document the practice?
Re-Flood
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Soil Potential (mY)

AWD Flood = More O, = Higher Redox =
Lower CH,

Continuous Flood = Lower O, =
Lower Redox = More CH,

Time ---->



The Detroit News

GM buys North Dakota grassland emissions credits

David Shepandsom, Detreit Xews Washimgion Burean T oo, EST November 17, 2004

Martin said GM's mowa was one of many examples of GM’s commilment to anvironmental stewardship. Last month, GM announced it would complete
by year's end a new 2.2 megawatt ground-mountad solar array at its Lordstown complex in northaast Ohio, where it assembles the Chevrolet Cruzea.
GM last yvear installed a 1.8 megawatl solar ray at its Toledo Transmission facility.

“We are looking at making sustainability an integrated part of our business,” Martin said.

The carbon dioxide tons purchased by GM ara equivalent to a year’s warth of greenhouse gas emissions genarated from mora than 5,000 cars —
and maans the grasslands will be in a permanant conservation easement. Landownears can continue to use the land for grazing and livesiock

production.

USDA's Matural Resources Conservation Service awarded $161,000 through a Conservation Innovation Grant to Ducks Unlimited in 2011 to develop
the metrics to quantify the carbon stored in tha soil by avoiding grassland convearsions, resulting in the generation of carbon credits. The program also

ansuras beatter water quality and duck habitat.

They way it works is ranchers woluntarily place lands under a perpetual easement but retain rights to work the land, such as raising livestock and
growing hay. carbon storage benefits of this avoided conversion of grasslands are guantified, veriiied and formally registered, resulting in carbon
credifs. The credits ara then made available for sale to thosa seeking carbon offsats.

Ranchers receive compensation for the carbon credits generated on their lands. USDA notes thriving grasslands provide nesting habifat for wildlife,
ara moréa resilient to exireme weather, and halp mitigate the impact of dimate change.




As with Crops, Market Principles Apply to

Carbon Offset Markets

i Quantified T 3rd-Party Verification Spm Broker(?) Buyer
**Documented** FEO3H 14 ensure that it meets a to sell (Voluntary
project’s standard (quality or Regulated)
affects
price)

Learning how the CA rice carbon offset market works could serve as gateway to other opportunities
in other crops (e.g., ongoing mid-West pilot study for N management in corn).

Simple in theory, complicated in practice...but we’re learning.

(Mid-south rice C-offset pilot projects being led by Dennis Carman)




Thank youl!



CA Compliance Market Update

* As of 25 June 2015, CA ARB formally adopted offset protocol for rice.

* This means that there is a formal market for certified/verified carbon
offsets generated as part of rice protocol.

* This is the First Crop-Based Protocol accepted into Cap-and-Trade system.

* In US, over 21 rice farmers have expressed an interest in participating in
formal market with 21,000 rice acres (1%) which reflects “good” interest.

* First rice farmer has successfully made it through Verification process
which will lead to this rice farmer’s offsets entering ARB compliance market
and will be placed up for sale.

e But like any other market, market fundamentals hold, i.e. must have a
Seller and Buyer of the “product”



Measured Diesel Fuel Use for Ground and Surface Water

Irrigation Systems per A-in Water Delivered

Source: Dennis Carman, PE, White River Irrigation District (2014)

Groundwater:

Average: 0.7 £ 0.2 gallons diesel used per Acre-inch
Range: 0.48 to 1.03

Total Dynamic Head range: 28 to 57 feet

N= 15 systems measured

Surface Relift:

Average: 0.4 + 0.2 gallons fuel used per Acre-inch (GPA)
Range: 0.14 to 0.66 GPA

Total Dynamic Head range: 13 to 61 feet

N = 14 systems measured



Measured kWh Use for Ground Water

Irrigation Systems per A-in Water Delivered

Source: Yazoo Mississippi Delta Joint Water Management District (YMD)

Groundwater:

Average: 10.9 + 2.2 kWh used per Acre-inch (kWh/Ac-in) ;‘}2
Range: e




