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_ Agricultural Sector Carbon Market Workgroup

Glossary of Terms

Additionality

ASCMW

California
Climate Action
Registry

Carbon
Offset

Carbon
Sequestration

Co-Digestion

Criteria used to determine quality and eligibility of a project or practice as
an emissions offset. Additionality is a term for going beyond “business as

III

usual” (BAU). That is, to qualify as an offset the emissions reductions from
projects or practices must be additional to what would exist if the project

or practices were not carried out.

Agricultural Sector Carbon Market Workgroup — A committee composed of
representatives from Washington State universities, state regulatory
agencies, private land owners, agricultural organizations, and
environmental organizations directed by the legislature to explore the
potential for carbon offset development for the agricultural sectorin a
regional cap and trade system.

A private non-profit organization originally formed by the State of
California. The California Registry serves as a voluntary greenhouse gas
(GHG) registry to protect and promote early actions to reduce GHG
emissions by organizations.

A term associated with mitigating a carbon emission in one location by
implementing an emissions reduction or carbon sequestration project (or
practice) in another location. A carbon offset is the net reduction in carbon
emissions resulting from the avoidance of a ton of CO,.

The net process of storing atmospheric carbon in a carbon sink. For
example, terrestrial sequestration could result when carbon fixed in trees
through aforestation, or plants and soil root masses, as a result of
improved management practices that result in a net increase of carbon in
the sink. (For example, carbon fixed through photosynthesis exceeding
carbon dioxide release through plant respiration).

The simultaneous digestion of a homogenous mixture of two or more
substrates. The most common situation is when a major amount of a main
basic substrate (for example, manure or sewage sludge) is mixed and
digested together with minor amounts of a single, or a variety of,
additional substrates such as food waste or the organic fraction of
municipal solid waste (OFMSW). The expression co—digestion is applied
independently to the ratio of the respective substrates used
simultaneously.
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CRP

CREP

Dyed
Diesel

EQIP

ESSHB

GHG

MMV

The Conservation Reserve Program — Provides technical and financial
assistance to eligible farmers and ranchers to address soil, water, and
related natural resource concerns on their lands in an environmentally
beneficial and cost-effective manner. The program provides assistance to
farmers and ranchers in complying with Federal, State, and tribal
environmental laws, and encourages environmental enhancement.

The Conservation Reserve Enhancement Program — A voluntary land
retirement program that helps agricultural producers protect
environmentally sensitive land, decrease erosion, restore wildlife habitat,
and safeguard ground and surface water.

Fuel used in construction equipment and agricultural equipment only and
prohibited for use on highways. The fuel is dyed so that regulatory
agencies can easily enforce compliance to ensure that vehicles on the
highway are not using the dyed fuel. Dyed fuel has no state and federal
taxes imposed because vehicles using it do use highways.

The Environmental Quality Incentives Program — Reauthorized in the Farm
Security and Rural Investment Act of 2002 (Farm Bill) to provide a
voluntary conservation program for farmers and ranchers that promotes
agricultural production and environmental quality as compatible national
goals. EQIP offers financial and technical help to assist eligible participants
to install or implement structural and management practices.

Engrossed Second Substitute House Bill

Green House Gases — Temperature-regulating gases that form a blanket
around the earth that traps heat from the sun within the earth's
atmosphere, keeping the planet warm and habitable. "Global warming," or
climate change, can occur when the concentration of atmospheric GHGs
increases. Common green house gases include carbon dioxide (CO,),
Nitrous Oxide (N,0) Chlorofluorocarbons (CFCs), and methane (CH4). The
global warming potential of each of these gases differ significantly based
on their radiative forcing properties. CO,, the most common GHG, is
assigned an index value = 1. Index values for CHs = 21; N,0 = 310.

Abbreviation for the carbon contract administration processes known as
Measurement, Monitoring and Verification. MMV can result in significant
cost outlays to administer carbon contracts related to terrestrial
sequestration (for example, no till, grazing/CRP, and
reforestation/aforestation). MMV costs can exceed the market value of
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MTCO2e

N,O

OFMSW

Performance
Based
Contracts

Permanence

the carbon offsets, if sellers are forced to measure, monitor and verify
actual field results of their management activity to create the offsets. For
this reason, sellers of terrestrial-based carbon offsets have continued to
support development and refinement of predictive modeling systems
whose goals are to accurately duplicate the results that would be found
from actual field measurements.

Metric Ton Carbon Dioxide Equivalent — Equates to 2204.62 pounds of
CO2. This is a standard measure of amount of CO2 emissions reduced or
sequestered. Carbon is not the same as carbon dioxide. Sequestering 3.67
tons of CO2 is equivalent to sequestering one ton of carbon.

Nitrous Oxide — A greenhouse gas produced by both natural and human-
related sources. Primary human-related sources of N,O are agricultural soil
management, animal manure management, sewage treatment, mobile
and stationary combustion of fossil fuel, adipic acid production, and nitric
acid production.

Organic Fraction Municipal Solid Waste — The portion of the municipal
solid waste stream that may contain agricultural, food, yard waste, or
paper in varying concentrations, sizes, and composition. It does not include
non-organics, such as glass and metal.

Carbon offset contracts that are based on actual performance achieved as
measured by field testing or measurement models that determine actual
amounts of carbon offsets accomplished through specific management
practices that reduce emissions or sequester carbon. For example, farmers
engaged in no till/Direct Seeding or Strip Till in highly productive farming
regions with high rainfall and residue intensive crop rotations might
sequester 1.0 Tons of CO2 per acre per year as a direct result of engaging
in these cropping system practices. Whereas a farm in a low rainfall area
with light, sandy soils, low organic matter, and limited viability of
alternative rotation crops may only sequester 0.25 Tons of CO2 per acre
per year from the same practices.

Criteria that is used to measure quality and eligibility of a project or
practice to qualify as an emissions offset by determining whether the
offset is temporary or permanent in nature.
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Executive Summary

In 2008, through ESSHB 2815, the Washington State Legislature directed the Department of
Ecology to conduct an initial assessment of the potential for Washington Agriculture to develop
and market carbon offsets or other credits as part of a regional greenhouse gas cap and trade
system. To conduct that assessment the Agricultural Sector Carbon Market Workgroup
(ASCMW), comprised of representatives from agribusiness, state agencies, universities, land
owners, and environmental organizations evaluated four areas of interest: conservation lands,
anaerobic digestion, precision agriculture, and soil carbon management on working lands.

The ASCMW conservative estimate is that Washington agriculture could provide 6.96 million
metric tons of CO, equivalent annually as greenhouse gas emission offsets from the four
areas under consideration. Currently offset development may occur as a result of greenhouse
gas emission avoidance and terrestrial carbon sequestration through improved management of
both working lands and set-aside conservation lands.

Agriculturally managed lands play a fundamental role in the global carbon flux —and currently
represent a source of greenhouse gas emissions as well as a substantial sink of carbon (from
both natural carbon pools and improvements due to prior management activities). Since
agricultural production is essential to sustaining human population and subject to tremendous
marketplace dynamics and since agricultural carbon will continue to be unregulated, improved
agricultural carbon management must be incentivized in order to achieve wide-spread adoption
of climate friendly practices. Incentivizing improved technologies and management practices is
the most certain way to ensure additional reductions in agricultural emissions as well as
ensuring the permanence of the existing sink of carbon in agricultural lands which otherwise
will continue to be or become new sources of GHG emissions. In order to address this concern
the ASCMW recommends that agriculture should be allowed to provide greenhouse gas
emission reduction offsets into a regional cap and trade system.

Three factors affect the extent to which offset projects may occur: (1) the rigor of offset project
protocols and consequently the quality (hence marketability) of the offset projects, (2) the
criteria by which offset projects must demonstrate additionality beyond business as usual, and
(3) the degree to which the market incentive (carbon credit) ultimately enables producers to
manage the risk associated with adopting improved practices and technologies. In this set of
recommendations, the ASCMW focused on the first two factors, by providing guidance and
side-boards for how market protocols and public policy mechanisms could treat potential
agriculture offset projects. The third factor is beyond the influence of the work group and will
largely depend on the successful implementation of a mandatory, functional cap and trade
system that allows offset projects.
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In the following paper, the ASCMW has provided recommendations for how to enable
Washington’s producers to provide real, verifiable carbon emissions reduction offset projects
into the marketplace in a way that will maintain the competitiveness of Washington agriculture
and will not put our producers at a disadvantage. These recommendations maintain a balance
between ensuring scientific validity and reasonable expectations for compliance that we believe
coincide with the intent of ESSHB 2815. Each focus area provides (1) an assessment of the
rationale for emissions reductions, (2) criteria for establishing baselines for offsets, (3) criteria
for measurement, monitoring and verification, (4) criteria for how to determine the
additionality beyond business of usual for an offset project, and (5) a specific set of ASCMW
recommendations. These recommendations achieved consensus agreement by the ASCMW
(members and co-leads are listed on the inside front cover of this document).

Overall, the ASCMW recommends:
Note that these recommendations will be vetted by the ASCMW at the October 20 meeting.

e Agriculture should be allowed to provide real, verifiable greenhouse gas emissions
reduction offsets into a regional cap and trade system.

e Additionality and baselines should be determined and established in ways that reflect
the inherent variability and diversity of Washington agriculture in order to incentivize
widespread adoption and continuation of climate friendly management practices.

e Reasonable expectations for measurement, monitoring, and verifications should be
established, and the potential for a tiered approach to documenting confidence in
emission reduction estimates that discounts lower quality offset contracts should be
considered.
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. Setting the Stage — Agricultural Sector Carbon Market Workgroup

The agricultural sector in Washington State is identified, along with the forestry sector, as
having the potential to provide carbon offsets or other credits within a state or regional cap and
trade system. Offsets or other credits may be long or short term in duration depending on their
acceptability within a regional carbon market. Given the proposed reductions for greenhouse
emissions cited in the Washington goals and/or those proposed by the Western Climate
Initiative, the opportunity exists for a portion of that demand to be met with high quality
carbon offsets or other credits generated through agriculturally focused projects.

In acknowledgement of this fact, the Washington State Legislature directed an analysis of the
potential for these credits to be developed within a voluntary program that considers potential
economic advantages/disadvantages to Washington agricultural producers that may arise from
the state’s participation in a regional cap and trade system. These offsets or credits may be
used to assist entities faced with a regulatory cap on their emissions to achieve emission goals.

Methods used to generate offsets or other credits within the agricultural sector generally have
co-benefits to the environment. Studies conducted by the federal government and universities
focused on modifications to agricultural practices such as no-till, direct seeding, precision
farming, and conservation set-a-sides have been shown to result in an increase of stored
carbon stocks in both soil and biomass. Anaerobic digestion of animal manure or co-digestion
of manure with the organic fraction of municipal solid waste have demonstrated the ability to
reduce greenhouse gases such as methane, not only by emission reduction, but through the
generation of electrical power and organic fertilizers.

Several areas within the agricultural sector exist for carbon offset exploration while providing
environmental co-benefits. Those areas that diverge from the business as usual paradigm and
hold the most promise from an implementation and verification standpoint have been the
subject of review by the Agricultural Sector Carbon Workgroup (ASCMW). Based on these
considerations, the ASCMW has elected to focus efforts on four of the six areas identified in
2007 by the Agriculture Technical Work Group of the Climate Advisory Team. They are:

Management of Agricultural Lands Using Precision Management Techniques
Agricultural Lands Set Aside or Managed for Conservation

Development of Digester Systems to Manage Livestock and Agricultural Bi-Products
Management of Agricultural Lands to Promote Carbon Sequestration

YV VYV

In evaluating each of these areas, the ASCMW has attempted to addresses as many existing
concerns regarding offsets developed within a biological system as possible. As is the case with
most biological systems, it is not always easy to directly measure input and outputs. In
consideration of this fact, potential actions that may result in the generation of a carbon offset
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or credit must consider the ability for direct quantification, or when it is necessary to rely on
the application of models or other indirect methods that remove a sufficient amount of the
uncertainty such that confidence is achieved with acceptable statistical limits.

The ASCMW has provided a series of consensus recommendations regarding not only the
potential for offset development within the agricultural sector (subject to the conditions of the
Washington State Legislature), but also the outline for protocols, by which development of
carbon offsets or other credits within the agricultural sector may begin. Included in the
products delivered by the ASCMW are recommendations for policy development or
modifications that may be necessary to facilitate offset development while achieving a higher
level of environmental protection and increasing the profitability of the agricultural sector with
the intent to continue to build and develop practices that result in a decline of greenhouse
gases in all sectors within Washington State.

Include general statement about discussions regarding leakage and permanence?
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Il. Assumptions for Development of Recommendations and Complementary
Policy Statement

The following assumptions made by the Agricultural Sector Carbon Market Workgroup guided
the development of all recommendations originating from the group and delivered to the
Washington State Department of Ecology. These assumptions are deemed critical by the
Workgroup in order to proceed with recommendations that are in conformance with ESSHB
2815, which requires that:

Recommendations developed for voluntarily participation of agricultural lands
and practices in an offset or other credit program in the regional multi-sector
market-based system must ensure that the baseline does not disadvantage this
state in relation to another state or states, and that the recommendations shall
address agricultural products, including accounting for fossil intensive
substitutes; agricultural land and practices; and agricultural lands set aside or
managed for conservation as of, or after, the effective date of ESSHB 2815.

Assumption One

In order to implement the recommendations specified in Section 4(g) of ESSHB 2815, the
Workgroup will consider the development of offsets or other credit programs for the following
agricultural activities:

» Management of Agricultural Nutrients Using Precision Management Techniques

» Agricultural Lands Set Aside or Managed for Conservation

» Development of Digester Systems to Manage Livestock and Agricultural & Food
Processing By-Products

» Management of Agricultural Lands to Promote Carbon Sequestration

Assumption Two

The carbon market generated as a result of a regional multi-sector market based system will
allow offset projects focused on technologies or practices that target reductions in N,O, CH,,
CO; or other GHG emissions or increasing storage of carbon in soils, though all will be
presented on a CO, equivalent basis. Offset projects that impact the emissions of more than
one gas will need to account for consequent changes in the emission of each gas.
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Assumption Three

Each potential offset derived from the agricultural activities specified under ESSHB 2815 must
accept some level of uncertainty. The Workgroup acknowledges the critical nature for
verification and measurability in striving to reduce uncertainty; however believes that in order
to promote offsets for the health of a cap and trade system, initial projects must include a
tolerance for uncertainty that will be reduced over time.

Assumption Four

Potential offsets generated as a result of an agricultural sector project must have reasonable
requirements for measurement and verification. This shall include reasonable establishment of
a baseline or baselines initially using a hybrid assessment approach and moving toward project-
specific assessments. Such approaches will likely include the use of soil/crop process models.
These baselines must not provide for a disadvantage to the State of Washington.

Complementary Policy Statement

A primary issue related to the development of offsets within major areas of the agricultural
sector is its nonpoint source characteristic and the potential vast amounts of data currently
required for validity and measurability. The amount of carbon sequestered in a field or region
requires field measurement and monitoring which potentially may exceed the financial benefits
of an offset to a land owner, and protocols for doing so generally have not been validated.
However, verification and measurability are necessary for any policies based on environmental
performance.

In order to address the problematic nature of nonpoint offsets, there will be a need to utilize
modeling approaches that can be applied in varied environmental and management conditions.
Initially, depending on the extent to which the market will require validation and measurability,
this model or models will need calibration which will entail the collection and application of site
specific data over time until sufficient information exists that will allow application over
numerous and varied climatic and soil conditions.

In order to advance the availability of offsets within a cap and trade system, a complementary
policy must be developed that addresses the short term need for offsets with a reasonable
approach to achieving validation and measurability for projects. In view of this position the
Agricultural Sector Carbon Market Workgroup recommends the following:

1) Initial projects may require use of regional default-based quantifications and a
standardized approach to establish baselines and monitor progress. Projects utilizing
default-based quantifications shall be governed by a limited time term and/or a
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discount factor applied to any generated credits. During the term of the initial
contract, emphasis should be placed on development of project specific data.

2) Offset credits originating with projects utilizing specific assessment methodologies to
establish baselines and document progress shall be offered at full credit using
standard contract timeframes.

3) A carbon offset market for the agricultural sector in Washington State gradually move
toward a hybrid approach for the establishment of baselines and measuring progress
as confidence is built in modeling capabilities and statewide data is collected through
the development of projects using project specific assessments.

This approach would make use of current information related to standardized assessments as
an initial starting point for creation of offsets. During implementation of the initial offset
market, public policy would drive project specific assessments for subsequent projects. As a
result of the later action, data regarding the effects of Washington’s varied climatic and soil
regimes would be collected, which in addition to addressing validation and measurability issues,
can be used for the refinement of a model or models that would allow ultimately the
implementation of hybrid assessments as a preferred methodology for the creation and
monitoring of agricultural offset projects.
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lll. Development of Potential Offsets Related to Implementation of Precision
Farming Techniques

Introduction

This section explores the potential to develop meaningful carbon offsets through the
implementation of precision farming techniques. Precision farming is defined as an integrated
information- and production-based farming system that is designed to increase long term, site-
specific and whole farm production efficiency, productivity and profitability while minimizing
unintended impacts on wildlife and the environment.

Pilot application of precision farming techniques coupled with numerous national and
international studies have documented reductions in the application of synthetic (nitrogen
based) fertilizers and pesticides while realizing large reductions in fuel usage over traditional
farming methods. These results can lead to significant reductions in the emission of
greenhouse gases. Based on results from recent pilot implementation of precision farming
techniques in Washington State and data gathered through university studies, the Agricultural
Sector Carbon Market Workgroup (ASCMW) believes there is significant potential for the
development of carbon offsets and greenhouse gas emission reductions as a result of the
application of precision farming techniques.

Basis for Selection

Precision farming methodologies increase yields, protect the environment, and minimize the
costs associated with the application of fertilizers, pesticides, and water. These activities have
been shown to have impacts associated with the reduction of emission of greenhouse gases
(mainly N,O). N,O entering the atmosphere as a result of the nitrification/denitrification of
excess nitrogen fertilizer accounts for one-third of the worldwide greenhouse gases produced
by agriculture' According the USDA, reducing overlap in fertilizer and pesticide applications on
the 250 million acres of cropland used to produce major crops, petroleum-based fertilizer and
pesticide costs could be reduced up to $1 billion annually. A 1,000-acre farm can save up to $13
per acre by using precision agriculture techniques.2

Use of precision farming methods also results in decreased use of fuel by avoiding unnecessary
passes of farm machinery over fields or orchards. Practitioners of precision farming methods
have reported significant reductions in fuel usage resulting in reduced emissions from the
burning of fossil fuels.?
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Implementation Approach and Mechanisms

Synthetic Fertilizer Application

In evaluating the offset potential for reduced application of synthetic (nitrogen based) fertilizers
the ASCMW has confined itself to those activities resulting from application only. The
manufacturing aspect and the potential offsets realized through reduced production are left to
the industrial/manufacturing sector for consideration.

Numerous studies conducted by regional universities indicate that reductions of nitrogen
fertilizer application of up to 40% could be realized through the adoption of precision farming
techniques’ Based on 2007 estimates of synthetic fertilizer used in Washington State this can
amount to 79,758,088 Kg N or .2526 MMTCO,e emissions.” While it may not be prudent to
assume a 40% reduction across the state it is reasonable to assume that a significant reduction
(10 — 25%) is realistic.

The methodology employed to derive both direct and indirect emissions is uniformly used
across the United States to account for the contribution of synthetic fertilizers to total
emissions from the agricultural sector. It provides for a simple and accepted method to
determine changes in N,O emissions related to changes in total fertilizer application. As a
result, the offset value for a proposed project can be readily determined using application
records provided an acceptable baseline is established.

Establishment of Baselines

Since N,O emissions from synthetic fertilizer applications are conducted based on a growing
year, the ASCMW believes that initial offsets developed as a result of precision farming
techniques utilize records of application for the 2008 growing season as a baseline (suggest
tons applied/acre). This will allow for implementation of projects while addressing the July 1,
2008 date specified under Section 4(g) of EESB 2815.

Verification, Measurement, and Monitoring

Progress is measured on an annual basis by comparing current year records (tons applied/acre)
with the baseline. Minimum levels of performance will be dictated by project level or
aggregate contracts.

Fuel Use

In evaluating the offset potential for reduced fuel use resulting from precision farming, the
ASCMW has confined itself to considering only use of dyed diesel. Dyed diesel is used only for
the operation of on-farm machinery and is not subject to federal or state taxes. This provides
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for a clean distinction between fuel usages attributable to agriculture from that attributed to
the transportation sector.

Implementation of precision farming techniques have been shown to result in significant
reductions in diesel usage as a result of reducing or eliminating overlap in the application of
fertilizers and pesticides. Additional savings are realized in the reduction of over irrigation and
costs associated with pumping water using on-farm energy generation (it should be noted that
power generation originating from off-farm systems cannot be considered for offsets, due to
double counting within the energy sector). National and international studies of the effects of
precision farming indicate anywhere from a 30 — 50% reduction in fuel use over that realized
using conventional farming methods.

As an estimate of potential carbon offset due to the reduction of diesel use, consider 1000
gallons burned in the course of conventional farming results in the emission of 2.76 metric tons
of carbon.® Reducing the fuel use by 30% as a result of implementing precision farming
techniques cuts the carbon emission by 0.825 metric tons or 2.97 metric tons COe. This
reduction would be considered valid for the purposes of creating a carbon offset.

Establishment of Baselines

In order to establish a baseline for fuel use it is logical to employ the same timelines and
conditions specified earlier for synthetic fertilizers. Offsets developed as a result of reduced
dyed diesel use in conducting precision farming should be based on a growing year. The
ASCMW believes that initial offsets developed as a result of precision farming techniques utilize
records of application beginning with the 2008 growing season as a baseline (suggest
gallons/acre). This will allow for implementation of projects while addressing the July 1, 2008
date specified under Section 4(g) of EESB 2815.

Verification, Measurement, and Monitoring

Progress is measured on an annual basis by comparing current year records (gallons/acre) with
the baseline. Minimum levels of performance will be dictated by project level or aggregate
contracts.

In making recommendations associated with the use of dyed diesel, the ASCMW is fully aware
of the position of the WCl in regards to point of regulation. In respect to transportation fuel
combustion, the September 23, 2008 WCI Design Recommendations Report states that point of
regulation is determined to be where fuels enter commerce. The ASCMW believes that in
respect to agriculture, dyed diesel fuel consumption should not be considered within the
transportation sector. Federal regulation currently identifies this class of fuel as separate and
distinct from regulation and taxation, and does not fit it into the “transportation” realm. The
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ASCMW believes that given the fact that the point of regulation is not intended to begin until
2015, there is ample time to develop provisions that removes this class of fuels from the larger
“transportation fuels” classification. In the meantime, it appears that considering offsets for
reduced use of this particular fuel should be allowable and allocated to the land manager.

Pesticide Application

Implementation of precision farming techniques results in pesticide reduction of up to 45%.2
Given the source of many currently used pesticides is petroleum, there appears to be a
significant potential for GHG reductions as a result in decreased use. However, currently it is
difficult to quantify an overall reduction for pesticides for either manufacturing, or potential
volitization as a result of application.

Each specific pesticide will have its own emission value based on specific characteristics and
method of application. While there appears to be a potential of offset development as a result
of reduced use, the ASCMW feels that sufficient data does not exist to enable quantification of
the emission expected as a result of pesticide application. However, because the potential
does exist for future offset development, consideration should be given to further data
collection in the hope of developing future offsets.

Additionality

The movement from traditional agricultural practices to precision farming practices entails
significant investment on the part of the land owner willing to implement the necessary
changes required to achieve reductions in CO»e as a result of reducing application of N,O
emitting fertilizers and/or reducing the burning of fossil fuels. The generation of marketable
offsets as a result of moving from traditional framing practices to precision practices,
incentivizes this activity on a farm by farm basis (project specific assessment). This action is
beyond what would be termed “business as usual” (BAU) and therefore additional beyond the
norm for the sector. To address the question regarding BAU the ASCMW recommends, as per
ESSHB 2815, that only those projects begun on or after July 1, 2008 be considered additional.
Without the implementation of precision framing practices, there would not be reductions in
key GHG’s easily measurable and verifiable on a project specific basis. As a result, the ASCMW
strongly believes that the additionality test is met through implementation of the
recommendations stated below.
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Policy and Technical Recommendations
General

PF-1 Offset credits are owned and marketed by either land owners or operators who are
ultimately responsible for financial benefits and/or risks associated with that land.

PF-2 Remove dyed diesel for agriculture uses only from the transportation fuels category.
Baselines

PF-3 Reductions in the use of nitrogen based fertilizers, using the beginning of the 2008
growing season as a baseline, are eligible for marketable carbon offsets in a regional
cap and trade system.

PF-4 Reduction in the use of fuel for the purposes of developing marketable carbon offsets
in a regional cap and trade system, shall only apply to dyed diesel used in the course of
implementing precision farming activities, using the beginning of the 2008 growing
season as a baseline.

PF-5 While consideration of PF-4 is evaluated, offsets for reductions in dyed diesel should
be allowed (this will provide for offset development in a “worse case scenario” until
2015)

Verification, Measurement, and Monitoring

PF-6 Carbon offsets generated byreducing nitrogen based fertilizer application shall account
for N,O emissions and should be calculated (using at a minimum) 2006 IPCC Guidelines
for Greenhouse Gas Inventories,8

PF-7 Conversion from gallons of dyed diesel used to CO,e shall be based on US EPA factors
for most appropriate engine and operating conditions.

Data Development Needs

The ASCMW finds insufficient data available to recommend offset development from
reductions in pesticide use. The ASCMW recommends further study of this potential activity for
offset inclusion
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IV. Development of Potential Offsets Related to Conservation and Grazing
Lands

Introduction

This section explores the potential to develop carbon offsets in conjunction with voluntary
landowner conservation programs. Historically, landowner conservation programs
administered through federal, state, or private agencies such as the Conservation Reserve
Program (CRP) and the Conservation Reserve Enhancement Program (CREP) have compensated
landowners for establishing forests or grasslands on marginally productive agricultural lands or
environmentally sensitive areas. The implementation of effective land management practices,
especially through public or private stewardship programs, can in addition to enhancing water
guality, wildlife habit, and landscape aesthetics, result in increased carbon sequestration.

Basis for Selection

In Washington, significant acreage is preserved and protected through enrollment in
conservation contracts, leases, agreements or other similar mechanisms. In 2007, 1,539,250
acres of land were enrolled in CRP, 11,045 riparian acres were restored under the CREP, and
considerable acreage was set aside for other public and private conservation programs and
actions. Washington’s Department of Natural Resources (DNR) leases approximately 1 million
acres of grazing lands in Washington. Other publicly held and privately held grazing lands add
several million additional acres.”

The carbon sequestration and greenhouse gas emissions reduction potential for Washington
state lands enrolled in conservation programs varies by climate and soil type. Published
sequestration potential ranges from a high of 0.5 tons/acre to a low of 0.1 tons/acre.” The
Washington State Department of Agriculture (WSDA) estimates 0.32 MMT of carbon or 1.13
MMTCO,e is sequestered yearly as a result of CRP, EQUIP, and CREP lands. It is estimated that
through the implementation of progressive grazing management practices 0.3 to 0.7 tons/ac/yr
C can be sequestered in soils.* Using only grazing lands leased through the Department of
Natural Resources, 2.29 MMTCO,e potentially may be sequestered annually.

Although the agreements protecting these lands may be in perpetuity, the more common term
for the agreements is for a limited period of years. For example, CREP leases cannot extend
beyond 15 years, and CRP land contracts are generally for a 10 year period. Given these facts
and in considering conservation lands for offset potential, it may be necessary to consider a
limitation to their life span.

Washington State is entering a period when many of the terms of current agreements will be
expiring, and the landowner can return to managing these lands for crop production. Because
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of changes in regional and global economics related to food production and governmental
policies, a considerable portion of the land currently in conservation programs may return to
agricultural production in the near future. As a result, there is a strong potential for carbon
historically stored in these lands to be released. This release represents not only a reduction in
the potential amount of carbon stored, but also in a new source of GHG emissions. Put into
context, returning 15% of lands currently under CRP contract to active production could result
in an emission release of 0.12 MMT CO,e per year.

Implementation Approach and Mechanisms

Establishment of Baselines

In considering conservation lands and managed grazing lands as sources for potential carbon
offsets, significant questions arise regarding baseline establishment. The establishment of a
baseline on which to develop carbon offsets for nonpoint related activities within the
agricultural sector has remained problematic. Generally, two types of mechanisms are
considered when establishing these baselines: (1) those which involve use of regional data
synthesized to arrive at an “average value” for soil carbon, or (2) those based on site specific
data collected especially for the purpose of establishing baselines for a project, as part of a
survey, or for other purposes.

The ASCMW considers baselines established which limit the level of uncertainty to be
preferable to those based on regional averages. Baselines which utilize as detailed (and
preferably quality assured) data as possible should be considered over those which are based
on regional averages. Currently, there are two options available.

1) Initial baselines established using soil carbon data collected through comparative
assessment of cropped acreage and conservation lands in near proximity to each other
should be considered. This method provides a reliable data set and would ultimately
provide the smallest degree of uncertainty.

2) The use of NRCS SURRGO soil surveys can provide a data source on which to establish
initial baselines for offsets derived from conservation lands. The range for soil organic
matter contained in these data sets may serve as a baseline subject to the completion
date of that specific survey. There is a degree of uncertainty associated with use of this
data given the fact that pertinent information is presented as a range, and depending
on the completion data of the survey, that soil organic matter may be substantially
outdated.
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Verification, Measurement, and Monitoring

Verification, measurement, and monitoring (VMM) of actual gains in soil and biomass carbon
within conservation and managed grazing lands remains a subject of discussion among
developers of cap and trade systems. Generally, the mechanisms used to address these subject
areas through current voluntary programs are not sufficient for regulatory based systems which
require reduced uncertainty for marketable offsets. However, more rigorous methods for
reliably verifying, measuring and monitoring potential offsets derived from conservation lands
do exist and have been implemented.’ Future offset projects will benefit significantly through
the use of reliable models that are calibrated using data collected during initial projects. The
goal is to move toward performance based contracts that rely on accurate modeling results
instead of more costly paired plot sampling.

In the course of designing a VMM protocol it will be necessary to establish a statistical level of
confidence for all data/modeling results. The ASCMW recommends a tiered approach that
correlates confidence with percentage value of credits to incentivize the use of well-calibrated
models. For example, full credit could be given for field/model results with greater than 90%
confidence level, 75% credit for field/model results with greater than 75% confidence, and 50%
for field/model results with less than 75% confidence level. Results with confidence levels
below 50% would not be eligible for credit. To streamline the process for determining modeling
confidence, a registry could be developed that approves various models with high, medium, or
low level of confidence for zones with given soil, climate, and agronomic practices. [Further
description of evaluating models is contained in section VI — Agricultural Carbon Management.]

Additionality

The determination of additionality is an approximate process which lends itself to consideration
of projects for which there are co-benefits such as those considered in this section. Itis
generally recognized that many agricultural activities, including establishment of conservation
lands and enhanced grazing methodologies, do result in increased carbon sequestration both in
above and below ground biomass/soil carbon. Whether the co-benefit aspects of conservation
and grazing lands related to carbon sequestration are to be considered eligible for offset
development will depend on public policy decisions within a regional cap and trade system.
There is strong sentiment among members of the Agricultural Sector Carbon Market
Workgroup that aspects exist of conservation and grazing lands that meet the additionality test.

The question of additionality as applied to conservation and grazing lands focuses on the
establishment of those lands primarily to enhance water quality, wildlife habit, and landscape
aesthetics with the co-benefit of carbon sequestration. Previous contracts for federal programs
(CRP, CREP, EQUIP) and other actions taken under state or private agency oversight generally,
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did not consider the benefits of carbon sequestration when originally implemented even
though sequestration is assumed to have occurred. Later federal contracts have begun to cite
carbon sequestration as a benefit of the action(s). Consideration of the potential release of
stored carbon if conservation lands reverted back to active agricultural lands, and continued
sequestration of carbon in existing conservation lands that continue beyond contracted
timeframes, are examples of additionality pertinent to potential offsets within the agricultural
sector.

Policy and Technical Recommendations
General

There exists a potential for the development of marketable carbon offsets resulting from
conservation lands. If the acreage currently in conservation lands were to return to active
agricultural production, the rate of overall GHG emissions would likely increase within
Washington State. There also exists a significant future potential for offsets to be generated
from the implementation of progressive grazing practices; however, less data is available on
which to develop acceptable baselines.

The co-benefits derived from conservation lands and potentially from grazing lands are
significant in terms of environmental protection and habitat restoration. The fact that carbon
sequestration also occurs as a result of this action should not preclude designation as
additionality. In consideration of the factors presented above, the ASCMW recommends the
following:

CGL-1 The development of a complementary policy that addresses the short term need for
offsets with a reasonable approach to achieving measurement, monitoring, and
verification activities for offset projects related to conservation and grazing lands.

CGL-2 Offsets should be developed for current conservation lands kept in conservation
status that would otherwise revert to actively worked agricultural lands following
termination of contract or agreement on or after July 1, 2008 as per ESSHB 2815.
Contracts must be revised to reflect carbon sequestration as a benefit.

CGL-3 Offsets should be developed for the voluntary conversion of actively worked
agricultural lands to conservation lands regardless of primary purpose as long as
carbon sequestration is a recognized co-benefit.

CGL-4 Current set aside lands that have more that five years left on the contract should be
considered for offset development beginning on or after of July 1, 2008, provided that
new commitments for carbon sequestration may be included as an amendment.
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Baselines

CGL-5 Baselines for offset projects related to conservation lands should use (in order of
preference)

1) Data collected as a result of a pair-plot approach
2) Data collected as a result of a NRCS SURRGO survey

Verification, Measurement, and Monitoring

CGL-6 A minimum level of confidence associated with calibration and quantification
methods should be established. The ASCMW recommends a tiered that discounts
the value of the credit on the basis of the confidence level of the field
sampling/modeling results.

CGL-8 Projects should be required to have third party certification to ensure that the
appropriate contractual practices are performed.

Data Development Needs

1) Calibration/characterization of data relative to the impact of a given practice that can be
used to calibrate a model. Initially intensive, site-specific data sampling is necessary to
characterize the carbon dynamics for conservation lands compared to actively worked
lands and lands under grazing management compared to both conservation and actively
worked lands. To some extent this data may exist via routine soil samplings that occur
in large areas of the state (Columbia Basin). Existing sources should be explored and
aggregated into central database(s) to better establish baselines for both initial and
subsequent projects.

2) Distributed or extensive initial soil carbon levels for agricultural lands that would be
included in a carbon offset project. These could be sourced from generalized soil
surveys, existing soil sample data, or could be collected with targeted sampling.

3) Further evaluation of managed grazing practices and their impacts to soil carbon
sequestration. Data collected nationwide indicate that the potential for expanded
sequestration may exist. The extent to which this is true in Washington State given the
varied climatic and hydrologic, and soil conditions requires investigation.
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V. Development of Potential Offsets Related to Anaerobic Digesters
Introduction

This section presents an assessment of the potential for meaningful carbon offsets from
anaerobic digestion (AD) of dairy manure and co-digestion of dairy manure with other organic
materials such as organic fraction municipal solid waste (OFMSW). AD is a biological process in
which organic carbon materials are broken-down by anaerobic bacteria into a biogas consisting
of methane, carbon dioxide (CO;) and other trace gases. This carbon conversion at the
commercial-scale leads to numerous advantages including odor, pathogen, and greenhouse gas
emission reductions. AD facilities are bio-refineries, producing multiple products from multiple
inputs through synergistic co-processing. As bio-refineries, AD operations present controlled,
contained environments that support accurate measurement related to carbon emission
offsets.

The United States Environmental Protection Agency (EPA) estimates that approximately 3.5% of
all US anthropogenic methane emissions results from dairy manure management. Methane
emissions from dairy manure rose by approximately 50% between the years 1990 and 2005
primarily because of industry shifts towards more concentrated animal feeding operations that
utilize manure handling systems. These systems are more susceptible to anaerobic conditions
and methane release.! Numerous national and international studies of current AD technologies
verify reductions in methane over conventional nutrient handling practices. In addition to
methane capture related to manure management, AD provides opportunities to:

e Entrap methane related to co-digestion of OFMSW; and

e Displace CO, emissions through use of AD co-products, including generated
electricity, pipeline-quality natural gas, transportation and boiler fuels, and
conversion to other chemical forms (such as ammonia and methanol).

The Agricultural Sector Carbon Market Workgroup (ASCMW) believes there is significant
potential to develop permanent, real, additional, and verifiable GHG emission reductions from
AD.

Basis for Selection

Because AD facilities are bio-refineries with the potential to produce diverse co-products, this
section does not provide an exhaustive list of potential AD carbon offsets. Rather it examines
those offset opportunities for which protocols exist and/or data is readily available. Since the
following GHG reductions are beyond what would have happened in the absence of AD projects
and are not required by regulation, the ASCMW believes they are additional and creditable.
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Washington State has approximately 450 dairies consisting of 230,000 milking/dry cows, 74,000
heifers and 42,000 calves.” According to United States Environmental Protection Agency (EPA),
current AD technology is most effectively applied on dairies of 500 cows or more.? In
Washington, 135 dairy facilities, comprising 166,757 cows and 50,088 heifers, have sufficient
herd size to warrant immediate consideration.” Using the Intergovernmental Panel on Climate
Change (IPCC) Tier 2 methodology for estimating methane emissions from liquid/slurry manure
storage facilities, it is estimated that AD would reduce emissions by 2.75 MT CO2e/cow/year.>
This translates into total avoided emissions of approximately 0.5 MMT CO2e/year from
Washington’s 135 largest dairies.

Research at Washington State University (WSU) indicates that, compared to a manure-only AD
baseline, co-digestion of OFMSW at an 18% volumetric flow rate increased biogas yield by
63%.” Additional research data indicate that this figure may be conservative since biogas
production from co-digestion can increase substantially depending upon the type and volume
ratio of OFMSW used as substrate. Assuming co-digestion diverts OFMSW from landfills, the
baseline avoided emission rate is approximately 5.68 MT CO,e/dry MT OFMSW digested.® This
number, expanded for the 135 largest Washington dairies, yields an additional methane
capture of 1.88 MMT CO,e/year.” In addition to methane capture, co-digestion of OFMSW
would remove approximately 0.33 MMT (dry) of waste from the landfills annually.

In Washington State, the primary end-use of AD-captured methane is electricity production for
the grid. AD-produced electricity avoids CO, emissions by displacing fossil fuel based electricity
resources from the grid. The Northwest Combine Heat and Power Application Center’s most
conservative estimate for AD power production is 0.73 MWh/cow/year, yielding an energy
production potential of 140,099 MWh/year from Washington’s 135 largest dairies. Using the
2007 Climate Action Team (CAT) marginal emission rate of 0.5 MT CO,e/MWh, AD on
Washington dairies would provide a carbon offset of 0.07 MMT CO,e/year from grid electricity
displacement.'® Assuming a 63% increase in biogas production from co-digestion with OFMSW,
the carbon offset increases to approximately 0.1 MMT CO,e/year.

Recovered nitrogen (N) and phosphorous (P) fertilizers are expected to be a primary co-product
of AD projects. It is reasonable to assume that AD projects will extract 75% of phosphorus and
ammonia nutrients from their effluent.'’ At this recovery rate, Washington’s 135 largest dairies
would be capable of recovering 4,128 MT P/year.'? AD-recovered phosphorus is expected to be
substantially equivalent to triple superphosphate (TSP) and serve as a direct replacement in the
marketplace. Since Washington farms applied 15,556 MT P fertilizer inputs in 2001, AD-
recovered nutrients would satisfy approximately 27% of on-farm market demand for non-
manure P fertilizer.®> TSP fertilizer production emits 1.1 MT CO,e/MT P,0:.'* As a direct
replacement for TSP, AD-recovered P on Washington dairies would offset an additional 4,541
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MT CO,e/year. At the expected recovery rate of 75%, Washington’s 135 largest dairies may be
capable of recovering 33,425 MT N/year."> AD-recovered ammonium sulfate is expected to
serve as a direct replacement for granular N fertilizers in the marketplace. Since Washington
farms applied 176,000 MT of synthetic N fertilizer inputs in 2001, AD-recovered N from the
largest 135 dairies represents approximately 20% of on-farm market demand.*® The most
common form of dry N fertilizer is urea, the production of which emits approximately 4.0 MT
CO,e/MT N. As a direct replacement for urea, AD-recovered N on Washington dairies would
offset more than 0.1 MMT COze/year.17

In addition to methane capture, electricity production offsets, and nutrient recovery, AD
projects may realize embedded GHG reductions from:

e Combined heat and power energy applications;

e Fiber co-products that offset GHG emissions from peat-mining/soil amendment
production; and/or

e Methane used as transportation and boiler fuels that offset fossil fuel-based CO,
emissions.

While not quantified here, it is expected that GHG reductions related to the wide variety of bio-
refinery co-products may accrue to the AD project according to the offset protocols applied.

Summary of Selected AD Offsets

AD Activity Offset Basis Offset Potential
Manure Digestion Captured Methane 0.5 MMT CO,e/year
OFMSW Co-digestion Captured Methane 1.9 MMT CO,e/year
Electrical Generation Displaced fossil fuel-based CO, emissions 0.1 MMT CO,e/year
Nutrient Recovery Displaced fossil fuel-based CO, emissions 0.1 MMT CO,e/year

TOTAL 2.6 MMT CO,e/year

Implementation Approach and Mechanisms

Establishment of Baselines

The issues of additionality and baseline establishment are closely related. A project “baseline”
consists of GHG emissions that would be expected to occur in the BAU scenario in the absence
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of project activity. The ASCMW believes that, like assessments of additionality, the most
credible baseline estimates will come from methodologies that include project-specific
considerations. Baseline proposals in this section can be divided into two groups:

1. Manure Management and OFMSW Co-digestion baselines: Directly avoided emissions
through methane capture.

2. End-use Baselines: Emissions avoided through various end-uses of previously captured
methane and/or AD bio-refinery co-products. Offsets related to these end uses are not
redundant, but result from carbon-beneficial use of captured methane and AD co-
products.

Manure Management Baseline

It is generally acknowledged that standardized manure emissions estimates which ignore site-
specific factors introduce large uncertainties into offset baselines. In an effort to establish
credible baselines for methane emissions from conventional manure handling practices, EPA
developed a methodology that improves upon standardized estimates by considering site-
specific conditions, including (1) volatile solids (VS) available in the manure, (2) ambient lagoon
temperature effects on microbial conversion kinetics, (3) management and design factors such
as course solids removal, and (4) VS carry over during long-term storage.'® In addition, the EPA
methodology quantifies broader project emissions such as:

e Methane (CHg4) and Nitrous Oxide (N,O) generated by the baseline manure management
system;

e (CHjthatis generated by the project but not combusted by the project;

e N,O generated by the project manure management system; and

e (CO,, CHy4, and N,O emitted during any manure management system electricity
generation and fuel combustion (including transportation in the baseline systems and
the project).

While the protocol can be improved through greater attention to site-specific conditions and/or
further study of manure management emissions, it is sufficiently project-based to yield a very
credible baseline emission estimate.

OFMSW Co-digestion Baseline

Although the California Climate Action Registry (CCAR) is expected to publish guidance on
baseline development in early 2009, no detailed protocol exists for offset development related
to co-digestion of OFMSW. In the absence of useful methodologies, two approaches to
emissions avoidance from OFMSW co-digestion are used:
1. Assume that OFMSW has no CO, emissions impact and provide no carbon offset
credit.”
2. Assume that all OFMSW is destined for uncontrolled anaerobic storage (landfill) and
provide an offset accordingly.”*
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Neither approach, by itself, is adequate to determine a meaningful offset baseline related to co-
digestion of OFMSW. The first fails to credit well-documented environmental gains from
diverting OFMSW from landfills or other methane emitting end uses.?? The second incorrectly
assumes that all OFMSW is destined for landfill and, therefore, all methane capture from co-
digestion is additional. The ASCMW believes that carbon offsets from methane capture related
to OFMSW co-digestion are permanent, real, additional, verifiable and creditable emissions
reductions. In the absence of rigorous protocols, the ASCMW supports development of a
mechanism that includes project-specific assessment of:

1. The initial use from which the OFMSW was diverted (e.g., landfill); and
2. The characteristics, including methane generation potential, of the co-digested OFMSW.

Where scientific literature fails to accurately reflect actual emissions profiles of various wastes
and/or their uses, primary data collection should be accomplished to ensure credible baseline
development. Such a protocol would use reliable emissions data for the wide range of wastes

and uses in order to establish project-specific baselines for OFMSW co-digestions offsets.

End-use Baseline

In addition to the baseline considerations already mentioned, potential GHG offsets exist from
end use of AD-captured methane and the wide variety of AD co-products.

EPA recently established a protocol for offset development from four distinct end uses of AD-
captured methane:

1. Generation of hot water or steam from boilers (onsite and offsite)

2. Generation of electricity (displacing onsite fossil fuel use)

3. Delivery of captured methane into a pipeline system or simple conversion to
Compressed Natural Gas (CNG) or Liquefied Natural Gas (LNG)

4. Other direct uses—retrofits only (e.g., furnaces, kilns, engines, space heaters)—for
various commercial and industrial uses, greenhouses, onsite leachate evaporation
systems, and cooling

The EPA protocol is thorough in its emissions quantification for these offset opportunities and
should be used for offset development. However, the protocol fails to address offsets related to
grid electricity, recovered nutrient fertilizers, and other AD bio-refinery products.?

Grid electricity production by any AD project is metered and directly measurable, however
numerous approaches exist for determining the emissions offset that for electricity production.
Chicago Climate Exchange (CCX), for example, calculates energy offsets at a rate of 0.4 MT
CO,e/MWh electricity generated based on a default offset rate of a typical gas combined cycle
power plant.?* CDM provides mechanisms to determine project-based, region-specific offset
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rates.”” The Climate Action Team (CAT) offset rate of 0.5 MT CO,e/MWh takes regional grid
resources into consideration.”® However, according to the Northwest Power and Conservation
Council, higher CO, emission costs will result in coal-fired resources being the marginal resource
more hours of the year, which would yield a higher offset rate for marginal renewable
resources in the Northwest.?” In addition, certain biomass energy sources, such as AD, are not
intermittent resources and may be appropriately classed as base load rather than marginal. As
base load power, AD projects may displace standalone coal-based power at a rate of
approximately 1 MT CO,e /MWh.”® The ASCMW believes that development of standardized
offset rates without attention to actual, project-specific power resource displacement puts
Washington State at a disadvantage to other states. Offset rates developed by CAT should be
reviewed in light of:

1. Recent studies/data, to include consideration of the increasing presence of coal-fired
resources in the marginal power mix; and
2. Designation of non-intermittent renewable power, such as AD, as base load power.

No protocols exist for developing carbon offsets related to the wide variety of AD bio-refinery
co-products, including recovered nitrogen and phosphorus fertilizers that displace fossil fuel-
based products, fiber co-products that displace peat-mining emissions, and methane
transportation fuel that displaces petroleum fuels. Like grid electricity metering, many AD co-
products are easily quantifiable because of the closed, controlled-conditions of AD facilities.
Moreover, the carbon benefit from various co-product end uses is expected to be real and
verifiable. The ASCMW acknowledges that offsets from some bio-refinery co-products may not
be creditable, depending on the cap and trade framework adopted by Washington State.
However, these co-products may represent permanent, real, additional and verifiable carbon
reductions. Wherever these products are creditable within the accepted cap and trade
framework, protocols should be developed and/or expanded to address to include the climate
benefit from these important opportunities.

Verification, Measurement, and Monitoring

Verification, measurement, and monitoring approaches depend on the baseline approach used,
as discussed above.

Additionality

Tests for the additionality of any particular project range from broad eligibility rules to specific,
project-based determinations.? Regional Greenhouse Gas Initiative (RGGlI), for example,
includes broad eligibility rules: AD projects located on farms with 4,000 or more cows in states
with an AD market penetration rate of greater than 5% are declared to be “business as usual”
and, therefore, non-additional.*® In contrast to the RGGI approach, project-based approaches
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such as the Clean Development Mechanism (CDM), created by the Kyoto Protocol, recognize
that BAU scenarios differ from region to region due to localized economic, technological and
regulatory barriers to development.31 Consequently, the CDM provides multiple pathways to
additionality. First, the mechanism applies two preliminary tests:

1. Investment Test: Is the project economically feasible in the absence of offset credit
revenue?

2. Barrier Test: Are any significant barriers to implementation (such as local resistance
to new technologies and local obstacles to feedstock procurement) overcome by
offset revenue?

If the project passes either initial test, CDM applies a “common practice” (or BAU) test as an
ultimate credibility check. Typically, “common practice” tests compare the emissions
performance of a new project to that associated with BAU technologies/activities: if a project
does not achieve greater emission reductions than other technologies/activities, it is not
considered additional. The CDM application of this test differs somewhat: the mechanism
identifies other technologies/activities operating in the region that are similar to the new
project’s activity, and considers whether those activities faced barriers or enjoyed benefits that
were not applicable to the new project in order to make an additionality determination. In this
way, the CDM ensures credible assessment while recognizing that simplified BAU tests may
exclude creditable projects from offset development. Acknowledging the importance of such
project-specific considerations, the ASCMW believes broad eligibility rules may artificially
constrain AD project development and project-specific approaches should be used. The
ASCMW is not advocating a novel approach to additionality. Rather, it supports use of proven,
project-based mechanisms.

Requlatory Uncertainty Related to AD and AD Co-digestion

Regulatory uncertainty creates barriers to project development and investment. Currently, the
implementation of federal, state and local air quality, water quality, and solid waste regulations
to AD lacks clarity. Depending on their application to livestock facilities, EPA air quality
regulations may support or hinder AD development. Washington State agencies have
overlapping and potentially conflicting responsibilities and regulations related to AD. And local
health jurisdictions may apply state solid waste regulations dramatically different from county
to county. Agencies are working together, beginning to describe regulatory approaches to AD
and AD co-digestion of OFMSW. However, if Washington State is to realize offset opportunities
related to AD in the near term, regulators and policy makers at all levels must provide
regulatory clarity and consistency.
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Policy and Technical Recommendations

General

AD-1

AD-2

AD-3

Regulatory programs related to AD carbon offset development should revise
protocols whenever scientific advancements demonstrate that existing protocols are
inadequate to establish AD baselines reliably.

Carbon offsets from methane capture related to manure AD and OFMSW co-digestion
should be creditable because they are permanent, real, additional and verifiable
emissions reductions.

Carbon offsets from certain AD co-products, including recovered nutrients,
transportation fuels, and soil amendments should be creditable to AD projects,
depending upon the cap and trade framework, because they are permanent, real,
additional emissions reductions that are highly verifiable in the context of AD bio-
refineries.

Baselines

AD-4

AD-5

AD-6

AD-7

Baselines for offset projects related to manure management AD should be developed
using EPA “Climate Leaders Greenhouse Gas Inventory Protocol Offset Project
Methodology for Project Type: Management Manure with Biogas Recovery Systems.”

Baselines for offset projects related to AD co-digestion of OFMSW should include:

1) Project-specific determinations of the initial use from which OFMSW was diverted
in order to determine OFMSW offsets reasonably; and
2) The characterization of OFMSW materials and their expected methane production.

Baselines for offset projects related to certain AD-captured methane end use (not
including grid electricity displacement) should be developed using EPA “Climate
Leaders Greenhouse Gas Inventory Protocol Offset Project Methodology for Project
Type: Captured Methane End Use.”

CAT Technical Coordination Team should review offset rates related to AD grid
electricity displacement including assessments of:

1) Increasing presence of coal-fired resources in marginal power mix; and
2) Designation of non-intermittent renewable power, such as AD, as base load
power.
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Verification, Measurement, and Monitoring

AD-8 Protocol development should consider the full range of real, additional and verifiable
carbon offsets available through AD application, including co-products such as
recovered nutrients, transportation fuels and soil amendments.
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V1. Development of Potential Offsets Related to Agricultural Carbon
Management (ACM)

Introduction

This section explores the potential to develop meaningful carbon offsets in conjunction with
voluntary agricultural carbon management practices that increase the stored pool of carbon in
soils and vegetation. Historically, many soil management practices have “oxidized” native soil
carbon, emitting it to the atmosphere as CO,. Improved management systems and new
technology can reverse this trend and restore atmospheric carbon to soils.

Basis for Selection

Over 15 million acres of land is managed by Washington farmers and ranchers, more than half
of which is dedicated to a crop production system (including fallow).! In aggregate, these lands
represent a substantial potential “sink” for atmospheric carbon that could help the state
achieve its greenhouse gas emission reduction targets. In addition, the Department of Ecology’s
Biomass Invent‘ory2 estimates 16.9 million dry tons of under-utilized organic material in the
state, an increased fraction of which could be applied to agricultural lands to increase soil
carbon levels.

The balance of soil organic matter (sequestered carbon) is a function of carbon inputs, residue
management, and disturbance. Traditional agricultural management practices such as inversion
tillage and residue burning/removal have reduced native soil carbon pools in many soils by at
least 50%. Improved understanding of soil carbon dynamics and improved soil management
practices/technologies make it possible to increase the sequestration and storage of
atmospheric carbon in soils and vegetation. These practices and technologies include “direct-
seeding” (such as reduced tillage and no-till), improved cropping systems, application of organic
residuals (such as composts, biochar, and digested manure), improved residue management,
and use of cover crops. The adoption of these types of agricultural carbon management
practices under the right conditions and in the right combination can increase the pool of
carbon stored in soils/vegetation relative to conventional practices. Using a conservative rate of
217.2 Kg C sequestered/acre/year for dryland, reduced tillage grain production from the low
rainfall region of Washington,3 use of improved carbon management practices on 1 million
acres could result in sequestration of 0.69MMTCO,e annually. Sequestration rates as high as
257.2 Kg per acre have been reported for dryland, no-till grain production higher rainfall zones
of Eastern Washington,” 315.7 Kg per acre for the use of a mustard green manure cover crop in
an irrigated potato rotation in Central Washington,> and 1065.5 Kg per acre for irrigated
switchgrass production in Central Washington® — all indicating substantially higher soil carbon
storage potential than used for the ASCMW base estimate.
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Implementation Approach and Mechanisms

Establishment of Baselines

Washington’s agricultural soils have tremendous variability due to numerous factors including
parent material, agri-climatic zone, and management. Accurate initial soil carbon baselines for a
site are critical for estimating the potential soil carbon sequestration, regardless of the practice
or management system of interest. Existing, generalized [state/region-wide] estimates
/inventories of initial soil carbon levels do not provide accurate and reliable baselines for
estimating soil carbon offset projects. For instance, soil organic matter levels in existing soil
survey databases are usually reported as a range for a given soil type. The resulting estimate of
potential soil carbon storage — assuming the same site, management practices and climatic
conditions — can be positive [carbon stored] or negative [carbon lost] depending on whether
the lower or higher initial value is used. For instance, a simulation using C-Farm’ for a no-till
winter wheat-based crop rotation in Colfax, Washington resulted in a gain of 304.4Kg/CO2eq/
acre/year or a loss of 117.4 Kg/CO2eq/acre/year depending on whether the higher (3.43%) or
lower (1.60%) soil organic matter level from the NRCS STATSGO database was used as the initial
baseline value. While an “average” of the range may prove to be useful for the purpose of a
state-wide inventory and/or estimate of soil carbon sequestration potential, it may seriously
over or under-represent the actual results for a specific carbon-offset project.

More accurate baseline data does exist for several sites/cropping systems — generally
associated with studies by Washington State University or United States Department of
Agriculture scientists —and further efforts are being made to supplement the database.
Additionally, many producers have long-term soil data sampled from their own fields for
fertility recommendations [generally less than 1 ft depth] that may contain soil organic matter
estimates — though this information is not in the public domain. As carbon market opportunities
emerge, it is expected that an accurate baseline database for the state can be developed.
Having accurate, initial soil carbon levels is critical to documenting whether carbon is actually
being stored in a given field, based on the set of practices being used. While generalized
numbers can be useful for early carbon offset projects, the need for developing a robust
database of initial carbon levels is essential for ensuring long-term viability of carbon offset
projects.

The ASCMW also believes that an appropriate initial date needs to be established as a baseline
date after which carbon offset projects can be marketed. As per ESSHB 2815, carbon stored
after the baseline date of July 1, 2008 should be eligible for credit providing existence of
sufficient defensible and verifiable data that does not disadvantage Washington State in
relation to another state or tribe.
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Verification, Measurement, and Monitoring

The ability to affect [increase or decrease] carbon pools in the soil and vegetation is a well-

. . P . 10,11, 12
documented phenomenon in the scientific community.® 1% %

As the understanding of the
specific impacts of management on carbon pools has evolved, sophisticated models have been
developed to simulate and predict the effects of a management practice. Given a sufficient time
horizon and accurate parameters (including initial soil carbon levels), models can provide
accurate and useful estimates of the average changes that a given practice(s) will have on the
soil carbon pool on an annual basis.”? In fact, with sufficient available input parameters, models
are far more accurate at predicting changes in the soil carbon pool for a specific site than using

existing, regional carbon storage rate tables.

The conventional methodology for ensuring the accuracy of model outputs is to have sufficient
long-term, site-specific data for calibration and corroboration (calibrated models compare a
simulation to site-specific data). Model performance can be evaluated using sensitivity
indicators, such as root mean square errors (RMSE), the ratio of RMSE to the observed mean
(an indication of the relative magnitude of the error), and the Willmott index of agreement.**
Each of these indicators provides a quantitative measurement of confidence that can be used
to determine whether the model will reliably predict the management impacts of a project
under similar conditions as the site-specific calibration data. The greater the availability of
calibration data, the greater the confidence will be in the accuracy of modeled outputs. In the
absence of site-specific calibration data, the use of two or more models to simulate the effects
of management can improve the confidence in the modeled outputs.

The ASCMW recommends a tiered approach that correlates confidence with percentage value
of credits to incentivize the use of well-calibrated models. For example, full credit could be
given for field/model results with greater than 90% confidence level, 75% credit for field/model
results with greater than 75% confidence, and 50% for field/model results with less than 75%
confidence level. Results with confidence levels below 50% would not be eligible for credit. To
streamline the process for determining modeling confidence, a registry could be developed that
approves various models with high, medium, or low level of confidence for zones with given
soil, climate, and agronomic practices.

Models can also be used to estimate the impact of applying organic residuals such as manure,
composts, biochar, and biosolids, so long as sufficient data exists to characterize the material
(such as decomposition and mineralization rates). Efforts to document the impact of several
types of materials are underway or previously published.
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Additionality

The ASCMW is aware that the issue of additionality related to agricultural carbon storage offset
projects is highly controversial, and in spite of extensive efforts to define the theory it remains
unsettled in practice in regional, national, and international policy discussions. In principal, a
practice is considered to have “additionality” if it otherwise would not have happened under a
“business as usual” case. However, determining additionality for agricultural carbon
management practices can be difficult because:

1. The inherent variability of agricultural enterprises between regions and within a region;

2. Most “climate-friendly” agricultural practices are adopted [or not adopted] for many
additional reasons beyond the potential for reducing GHG emissions or storing carbon;
and

3. The practice change / technology is only one [necessary] factor in a set of conditions
that lead to increasing soil carbon storage.

The goal of determining additionality should be to ensure that offset projects are resulting in
actual increases of carbon storage above and beyond business as usual, and not simply the
adoption of a prescribed technology or practice. Several methods for determining additionality
for offset projects have been proposed and are described at length elsewhere.™ Generically
applying these universal tests to determine additionality for agricultural carbon management
practices in Washington State, without giving due consideration to the particular conditions of
the region [and within region] or context of the agricultural production system, could
dramatically reduce the potentially available agricultural carbon offsets our farmers could
provide into a regional carbon market mechanism, and may put Washington farmers and
ranchers at a disadvantage to others.

The use of any improved carbon management practices is not regulated, and the decision to
adopt and continue a given practice is often determined by evolving economic, technical or
biophysical conditions (such as increased weed or disease pressure, cost or efficacy of chemical
herbicides, and risk). The initial adoption and continuation of an improved carbon management
practice represents a voluntary [and often substantial] risk assumed by the producer. While
there may be many other benefits of a practice, the larger context of risk may dictate that the
best management decision is to revert to the conventional practice in the absence of an
incentive to continue the improved practice, consequently undoing the carbon offset benefit.
For instance, organically managed orchard land (a practice that could have carbon implications
due to the application of organic amendments such as compost) in the state has oscillated due
to volatility in the market demand for organic apples. The goal of providing measurable,
verifiable carbon offset credits is to help provide the incentive to the producer to continue the
use of practices and technologies that result in the actual storage of additional carbon over
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time in spite of the larger context of risk. Artificially determining additionality on the basis of
the adoption of a practice or technology does not reflect the reality of the decision-making
framework that a producer uses. Many of the improved carbon management practices of
interest in our region have higher costs and risk due to technical, biological or market-based
barriers.

A number of progressive Washington farmers have voluntarily accepted the risks of adopting
improved carbon management practices, leading to early action that has resulted in increasing
the stored pool of carbon in the soils they manage. Much like the conservation set aside lands
described in a separate ASCMW document, this represents a potential source of new emissions
if these lands revert to business as usual practice. Prohibiting these early actors from
participating in future carbon offset projects through a “practice-based” determination of
additionality would reduce the potential incentives that would avoid the release of carbon
stored through early action. Keeping the determination of additionality based on the actual
carbon being stored enables these producers to continue the set of practices that ensures the
avoided release of carbon.

Technology and/or practices that are utilized to sequester carbon in soils or vegetation can
have consequent impacts [positive and negative] on direct and indirect emissions of other
GHG'’s. For instance, use of no-till technology is generally associated with a reduction of fossil
fuel related emissions due to decreasing the number of passes across a field. Also, in certain
cases, the use of no-till technology (or other carbon management technology) may actually lead
to marginal increases in nitrous oxide emission due to the stimulation of greater microbial
activity. To the extent possible, based on the state of the existing science, efforts need to be
made to add or discount the consequent impacts of a carbon management practice to reflect
an accurate picture of the change in full carbon accounting for a system.

Policy and Technical Recommendations
General

There is great potential for agricultural carbon management offset projects to contribute
substantially to the state’s goal for reducing greenhouse gas emissions.

ACM-1 Ag Carbon offset projects should be allowable for any set of practices /
technologies that lead to the actual storage of carbon in soils or long-term
vegetation, given that they are additional, measurable and verifiable. Practices
/technologies include, but are not limited to: “Direct-seeding” (no-till, reduced
till, high-residue), use of cover crops and/or perennials, improved residue
management (including residue end uses), and the application of organic
residuals (such as compost, biosolids, manure, and biochar).
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Baselines

ACM-2

ACM-3

Early carbon offset projects should be allowed to use either generalized and/or
published initial soil carbon data in combination with site-specific initial soil
carbon data to the extent possible for establishment of soil carbon offset
projects.

Development of a state-wide database of initial soil carbon level data that
utilizes both intensive research-based site studies as well as more extensive
private-domain data should be encouraged to improve the accuracy of offset
project estimates over time.

Verification, Measurement, and Monitoring

ACM-4

ACM-5

ACM-6

Additionality

ACM-7

ACM-8

ACM-9

The use of soil/plant/agroecosystem models in combination with a reasonable
expectation for site-specific soil sampling to validate/corroborate the model
outputs (including baselines for initial soil carbon levels) should be considered
a reasonable methodology for estimating and measuring soil carbon offset
projects. A tiered system should be employed that discounts the value of the
credit on the basis of the confidence level of the modeling results.

Efforts to develop primary data to calibrate models to document the carbon
storage impacts of land-applied organic materials should be encouraged.

Projects should be required to have third party certification to ensure that the
appropriate contractual practices are performed.

The determination of additionality should be focused on the “performance” of
a proposed offset project, rather than the “practice” being implemented.

The determination of additionality should be applied on a project-specific basis
to ensure accurate, equitable assessment of the individual characteristics of a
project.

The determination of additionality should focus on the barriers to the
adoption/continuation of a practice/technology — effectively leaving room for
assessing within region variability, as well as changes in the larger agricultural
management context that drives on-farm decision-making.
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ACM-10 The determination of additionality should credit the continuation of a practice
that effectively ensures the avoided release of existing carbon stored due to
early action by farmers.

ACM-11 Consequent impacts on other agricultural greenhouse gas emissions due to the
implementation of an agricultural carbon storage project should be credited or
debited to the project accordingly.

Data Development Needs
There are two types of data development needs relative to agricultural carbon offset projects:

1) Calibration/characterization of data relative to the impact of a given practice that can be
used to calibrate a model. For instance, intensive, site-specific data sampling is
necessary to characterize the carbon dynamics for a specific cropping system/practice/
organic amendment. Extensive sampling data exists for high-rainfall dryland cropping
systems and to a lesser extent low-rainfall cropping systems, and the west side.
Extensive sampling exists for some irrigated cropping systems. Additional sampling is
targeted for improved pasture in low-rainfall conditions, improved irrigated cropping
systems, and orchards. Efforts are underway to systematize the availability of existing
calibration data.

2) Distributed or extensive initial soil carbon levels for agricultural lands that would be
included in a carbon offset project. These could be sourced from generalized soil
surveys, existing soil sample data, or could be collected with targeted sampling.
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