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Statement of Work

Purpose

The purpose of this agreement, between the U.S. Department of Agriculture, Natural Resources Conservation Service
(NRCS) and Pennsylvania State University-Univ Park (Recipient), is to build markets for climate-smart commodities and
invest in America’s climate-smart producers to strengthen U.S. rural and agricultural communities.

Objectives

The objectives of this project are to support the production and marketing of climate-smart commodities by providing
voluntary incentives to producers and landowners, including early adopters, to implement climate-smart agricultural
production practices, activities, and systems on working lands; measure/quantify, monitor and verify the carbon and
greenhouse gas (GHG) benefits associated with those practices; and develop markets and promote the resulting
climate-smart commodities.

Budget Narrative

The official budget summarized below and described in the attached Budget Narrative will be considered the total budget
as last approved by the Federal awarding agency for this award.

Amounts included in this budget narrative are estimates. Reimbursement or advance liquidations will be based on actual
expenditures, not to exceed the amount obligated.

TOTAL BUDGET $ 27,154,287

TOTAL FEDERAL FUNDS $24,999,997
PERSONNEL $4,108,887

FRINGE BENEFITS $1,057,149
TRAVEL $116,994

EQUIPMENT $2,305,000

SUPPLIES $165,560

CONTRACTUAL $53,200
CONSTRUCTION $0

OTHER $13,762,170 (includes PRODUCER INCENTIVES $10,649,000)
TOTAL DIRECT COSTS $21,568,960
INDIRECT COSTS $3,431,037

TOTAL NON-FEDERAL FUNDS $2,154,290
PERSONNEL $819,557

FRINGE BENEFITS $295,034

TRAVEL $0

EQUIPMENT $95,000

SUPPLIES $5,000

CONTRACTUAL $0

CONSTRUCTION $0

OTHER $263,466 (includes PRODUCER INCENTIVES $0)
TOTAL DIRECT COSTS $1,478,057
INDIRECT COSTS $676,233

Recipient has an approved Negotiated Indirect Cost Rate Agreement (NICRA) with a rate of 60.4 percent and a base of
all direct salaries and wages, applicable fringe benefits, materials and supplies, services, travel, and up to the first
$25,000 of each subaward(regardless of the period of performance of the subawards under the award). MTDC excludes
equipment, capital expenditures, charges for patient care, rental costs, tuition remission, scholarships and fellowships,
participant support costs, and the portion of each subaward in excess of $25,000.

When equipment is purchased with Federal funds it must be used until no longer needed as described in the General
Terms and Conditions and 2 CFR 200. If the residual value of the equipment is $5,000 or more at the time it is no longer
needed, the recipient must request disposition instructions. The disposition instructions may direct the recipient to: 1)
sell the equipment and return a proportionate share of the proceeds to the Federal agency; 2) transfer title to another
eligible entity identified by the Federal agency; or 3) keep the equipment if desired and compensate the Federal agency
for its proportionate share of the value.
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Responsibilities of the Parties:

If inconsistencies arise between the language in this Statement of Work (SOW) and the General Terms and Conditions
attached to the agreement, the language in this SOW takes precedence.

RECIPIENT RESPONSIBILITIES
Perform the work and produce the deliverables as outlined in this Statement of Work and attachments.

Ensure Paperwork Reduction Act (PRA) clearance is obtained prior to conducting data collection from producers or
other project participants, including data collection performed by subrecipients.

Comply with the applicable version of the General Terms and Conditions.

Submit reports and payment requests to the ezFedGrants system as outlined in the applicable version of the General
Terms and Conditions. Reporting frequency is as follows:

Performance Reports: Quarterly
SF425 Financial Reports: Quarterly
Detailed Progress Report: Quarterly

(The detailed progress report is in addition to the performance and financial reports referenced above and described in
the general terms and conditions)

Expected Accomplishments and Deliverables

See attached Benchmarks Table and associated Project Narrative.

Resources Required

See the Responsibilities of the Parties section for required resources, if applicable.

Milestones

See attached Benchmarks Table and associated Project Narrative.
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GENERAL TERMS AND CONDITIONS

Please reference the below link(s) for the General Terms and Conditions pertaining to this award:
https://www.fpacbc.usda.gov/about/grants-and-agreements/award-terms-and-conditions/index.html

Attachments:

Budget Narrative

Project Narrative

Benchmarks Table

Climate-Smart Practices List and Limitations
Data Dictionary

Climate-Smart Specific Terms and Conditions
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Attachment - Project Narrative

Climate-smart Agriculture that is profitable, Regenerative, Actionable, and Trustworthy
(CARAT)

I. Executive Summary
A. Contact Information

Armen R. Kemanian (Project Lead). Professor, Department of Plant Science, The Pennsylvania
State University, 116 ASI Building, University Park 16802-3504, PA. email: kxal5@psu.edu

B. List of Project Partners

Center for Dairy Excellence (CDE) nucleates the dairy producers and industry of
Pennsylvania. With broad statewide and national recognition, the CDE provides the sector a
common voice, is alert to emerging opportunities, and develops and distributes grants. The CDE
will lead CARAT’s implementation plan with participating producers, administer financial
assistance, and coordinate recruitment, planning, and technical assistance (TA).

Penn State Institute for Sustainable Agricultural, Food, and Environmental Science

(SAFES) is housed in the College of Agricultural Sciences. SAFES operates at the interface of

research and stakeholder engagement to tackle the complex and interconnected challenges of

feeding a growing population while increasing environmental and economic sustainability.

SAFES will lead the coordination of CARAT through PD Kemanian, and will integrate experts

and technologies from economics, social, and natural sciences. SAFES associates will be integral
to the measurement, monitoring,

cox for DRITY Excellg,, reporting, and verification (MMRY)
/‘:; ] P"&’a and the market development plans.
xe 2
s oo"’ 3 H Penn State Agriculture and
. & 4 3 g
§° Y Q%. § Environment Center (AEC) facilitates
{_9‘? "o B partnerships and engagement in SAFES.
£ /%‘%,_ i The center fosters community-driven

‘.; . - partnerships with stakeholders to address
z i

o, land and water issues. The AEC will lead
/”' - the integration of CARAT partnerships

| MMRV Market for recruiting, training, and TA in the
G b A implementation plan.

Monitor mplemen

Penn State Extension is Pennsylvania’s
centralized agricultural cooperative
extension program since 1921. It serves
Pennsylvania’s ag community through a
network of specialists (campus-based)
and educators (county-based). Penn State
Extension specialists work closely with

Figure 1. Partnership structure and function diagram. producers and other entities in the region.

Three extension teams (Agronomy,

Dairy, and Business), totaling 18 specialists and 53 educators, will be directly involved in this
project in the implementation and market development plans.

Verify GHG Benefits

Penn state SAFES

Proagrica is a global provider of independent connectivity and data-driven support solutions for
the agriculture and animal health industries. Proagrica will advance the market development
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Attachment - Project Narrative

plan, by scoping the mechanics of climate-smart practices documentation and climate
commodity tracing in their data stream. Proagrica is uniquely suited to fulfill this task for this
project now, and for the nation in the future, through the extension of products and services
tailored to tracing climate-smart commodities through the food supply chain.

Professional Dairy Managers of Pennsylvania (PDMP) is farmer-driven and focused on
advancing Pennsylvania’s dairy industry through improved productivity and economic viability
with continued stewardship of our animals, environment, and community. PDMP is a
collaborative organization partnering with dairy producers, industry experts and representatives,
and organizations who share our commitment and passion for Pennsylvania's dairy industry. The
PDMP will be integral to the implementation and market development plans.

Red Barn Consulting (RBC) has provided agricultural engineering, permitting, nutrient
management, and conservation planning in the Mid-Atlantic region for more than twenty years,
servicing over 1,500 family farms. RBC will provide key TA in the implementation plan from
assessment of farms to monitoring the implementation of climate-smart practices.

C. List of underserved/minority-focused project partners

Both CDE and PDMP, as well as Penn State AEC and Extension, reach and engage underserved
producers across the dairy sector of Pennsylvania. Because of the diversity of underserved
producers across gender, business scale, and culture, engagement will require customized
strategies that can be readily adapted. CARAT partners are well-versed in the concerns and
motivations of producers and the agricultural workforce in Pennsylvania. Collectively, CARAT
partners have a comprehensive and nuanced understanding of the mechanisms needed to engage
diverse stakeholders in the region and across the supply chain.

D. Compelling need for the project

Agriculture is at the crossroads between societies’ deepening concern about climate change and
rising demands for action to reduce greenhouse gases (GHGs) from the atmosphere. Agriculture
is the dominant source of the second and third most important GHGs — methane (CH4) and
nitrous oxide (N20).'%?! Yet, climate-smart agriculture can be a vehicle to turn the tide and make
agriculture economically robust while improving the environment globally and locally. Research
continues to identify the specific means to reduce agriculture’s GHG emissions and enhance
carbon storage, while also providing the foundation for developing actionable climate-smart
practices. Dairy production systems are important sources of CHs and N2O and therefore offer an
excellent opportunity to reduce GHGs and enhance carbon storage and to develop successful
climate partnerships. Furthermore, CARAT partners state that *“... nobody in this space is paying
attention to small dairy farms that are predominantly what makes up Pennsylvania’s dairy
industry.” Now we are. We propose that Pennsylvania dairy systems offer the ideal testbed
to develop successful pilot climate-smart partnerships for small and medium size farms that
can be expanded to the rest of the nation.

A key ingredient needed to realize the promise of climate-smart agriculture in Pennsylvania and
nationwide is trust. Our vision is that the establishment of partnerships that support climate-
smart commodity markets requires building trust among partners along the supply chain
through a shared understanding that reconciles what is produced on the ground with what
is sold in markets. Producers do not want to sell perceptions. Accordingly, climate-smart
partnerships require transparent documentation and tracing of climate commodities along the
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Attachment - Project Narrative

supply chain. Trust requires that practices implemented on the ground reduce GHGs, and that
these emissions reductions and other environmental benefits are documented. That is, trust
requires that producers’ efforts to improve the environmental performance of their lands be
recognized through objective indicators. These indicators need to be built atop a stratum of
measurements and robust models trusted along the supply chain, from producers to buyers of a
commodity. In this way, GHGs emissions reductions and other benefits can be valued by
consumers. To realize this vision, we propose to establish CARAT.

CARAT core values, goals, and basic structure: CARAT has been conceived as a pilot project
to implement, measure, model, and enable the establishment of trustworthy partnerships to
develop markets for climate-commodities, attending to all the requirements of the NFO. The
acronym CARAT reflects the core values of this endeavor: climate-smart agriculture that is
regenerative, actionable, and trustworthy, and as suggested by the noun carat, an endeavor that
brings economic value to producers along the supply chain (profitable). The goal of CARAT is
to establish successful climate partnerships to tackle in a straightforward fashion the concerns of
climate commodity producers and consumers. We focus on dairy production in Pennsylvania,
a sector with tremendous potential to reduce GHGs by suppressing CH4 and N2O emissions and
by storing C, and a region with a diversity of underserved constituencies including farmers. The
long-term goal is for CARAT to serve as a testbed for further expansion of this program
throughout the nation under a common framework.

CARAT establishes a framework for a synergistic partnership that recognizes producer
associations’ leadership; the private sector as a service provider and vehicle for market
development; and the land-grant system as an honest broker that brings expertise in climate-
smart agriculture and market development, as well as experience engaging producers. We seek to
turn skepticism into trust and hesitation into action by drawing on the success of established
programs developed by the project partners, including federal agencies like NRCS and regional
entities like the Chesapeake Bay Program, and supporting them to develop stable and reliable
markets for agricultural climate commodities. The practices proposed and incentives for
implementation are straightforward, the methods to quantify climate commodities explicit, the
verification transparent, and the overall system set up for perpetual improvement.

Insight Box #1. Why are N20 and CHs more relevant as climate commodities than soil C
storage in PA’s environment? They are simply more manageable and quantifiable. Suppressed
N2O or CH4 emissions directly reduce GHGs in the atmosphere and mitigation can recur in
perpetuity. Conversely, soil C storage, when quantifiable, has a limit that will eventually be
reached and is vulnerable to future losses. Furthermore, PA soils may have little room for
further C storage, as systems are already predominantly no-till, frequently manured, cover
cropped, and with perennials. However, increasing soil C brings benefits that should be valued
through other soil health indicators. Focusing on N>O and CH4 bypasses the soil C
quantification and persistence conundrum (biochar, with qualification, can be an exception).
Moreover, if CH4 emissions from dairy are large and relatively well known, emissions of N2O
are episodic and likely underestimated. We have measured high emissions when soil tillage
mixes manure and cover crops (> 10 kg NoO-N /ha/yr)*?, and extremely high emissions in
sandy soils (> 25 kg N2O-N /ha in just 3 weeks). These N2O emission rates dwarf optimistic
soil C gains and are a great opportunity to monetize climate commodities.
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Attachment - Project Narrative

Several economic, geographical, production, and environmental factors point to the significance
of Pennsylvania for this project. Pennsylvania’s dairy industry occupies a unique position in the
region and the nation. While Pennsylvania does not escape the relentless consolidation of the
industry, the state retains many small- and medium-size producers compared with Midwestern or
Western states, and their impact is felt throughout the Commonwealth, the Chesapeake Bay
Watershed and beyond. Dairy farming, pivotal for Pennsylvania’s economy, ranks 7™ in the
nation for milk production and in the top 5 for multiple dairy products.*® Farms and industry are
close to large urban centers. Moreover, dairy farms are often located on sloping terrain, and
farmers are habituated to implementing soil conservation practices, many of them already
climate-smart. Perennial forages, no-till, and winter annual cover or double-cropped silage crops
are components of farmers’ climate-smart practices menu.** Between the two periods from 2003-
06 to 2013-16, conservation tillage and no-till have increased from 39 to 64% of the cropland in
the broader Northeast region.* Feeding operations rely on grain imports to feed the almost half
million milk cows; when applying manure, only 48% of the fields used manure testing.** In sum,
the intensive management and flow of nutrients due to both fertilizers and grain imports, the
metabolism of ruminants, manure management, and opportunities for precision agriculture and
precision conservation make the region a prime testbed to produce climate-smart dairy products.

The project has four main thrusts. First, since CHs and N»O are dairies’ largest GHG sources™,
we will implement and monitor approaches on pilot-farms to reduce emissions of: i) CHy from
enteric emissions, ii) CH4 from manure storage and cropland application, and iii) N2O from
manure and N fertilizer application during crop production. We will do so by engaging dairy
producers, industry, and the private sector to plan and implement practices that are
straightforward and whose outcome in terms of climate-smart commodities can be measured or
modeled. The CDE, PDMP and RBC are not only experienced organizations, but a core
component of CARAT that will mediate producer and industry engagement. Second, while we
focus on CH4 and N20 emission reductions, we will implement and measure the effects of
practices for soil and other forms of C storage or emission reduction on participating farms. We
will also assign a monetary incentive to producers that already operate in a climate-smart
fashion. Third, we will engage underserved populations, from the producer and worker sectors to
the incoming professionals that will shape this market. Fourth, we will scope a market structure
that can mediate transactions of climate commodities. For this purpose, we engage Penn State
experts and Proagrica, a large enterprise dedicated to data collection and tracing in agriculture.

Insight box #2. Simple accounting of climate commodities. Many practices affect CH4, N>O,
and COz emissions. Our approach favors simple, conservative and easy to use estimations of
emission reductions through the CARAT-CALCULATOR (CARAT-C). The layout resembles
COMET-PLANNER but will use site- and farm-specific information. Each practice will have
a positive and a negative effect on emissions associated to a baseline and farm-specific inputs.
Practices that reduce net GHG emissions generate climate commodities. Any practice that
reduces GHGs applies. For example, if the application of 150 Ib/ac of (available) N in manure
would emit 5 Ib/ac of N2O-N and adding a nitrification inhibitor can reduce emissions by 50%,
then after unit conversion, the climate commodity is about 1150 Ib/ac of CO»eq. If the
nitrification-inhibitor cost is $10/ac, the climate payments should exceed $10/ac. In this way,
any agricultural commodity can consider adding a climate-smart premium transparently.

Penn State, a public land-grant institution, will operate as the lead institution—an honest broker
in the emerging value chain—preserving data integrity and documenting the value of climate-
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Attachment - Project Narrative

smart commodities. Penn State will contribute to CARAT by: 1) helping recruit a diverse set of
producers, including underserved dairy farming populations, and connecting them to a team of
expert consultants for practice implementation; 2) providing science-based assistance to identify
and prioritize which practices to implement on each farm; 3) measuring and verifying the
benefits of deploying climate-smart practices with advanced landscape-scale, continuous GHG
monitoring technologies, and 4) determining market prospects for climate-smart commodities.
The role of scientists will be to ensure that measurement and standardization protocols meet
rigorous standards. As practices are implemented, results in terms of GHGs will be tested and
verified through close-knit relationships with producers and partner organizations.

Dairy farm size, technology, and physical setting vary across Pennsylvania due to climate, soils,
and landscape features as well as cultural heritage and proximity to markets. All these factors
render inadequate a “one size fits all” approach to implementing climate-smart technologies. To
accommodate this variation, CARAT partners have identified three “dairy core pockets™ that
represent dairy farm typologies'® where we will initiate this project:

i. Lancaster, Lebanon and Berks Counties, with many Amish and Mennonite tie-stall dairy
farms with less than 65 milking cattle per farm;

ii. Franklin and Cumberland Counties, with 350-500 milking cattle per farm in free-stall barns ;
and

iii. Blair, Huntingdon, Bedford, and Somerset Counties, with 1000+ milking cattle per farm with
total mixed rations in free-stall barns.

We propose to work on pilot farms in these areas. As requested in the NFO, the project contains
the following plans: climate-smart practices implementation, MMRYV of GHGs impact, and
market development. Dairy producers, a total of 75 in the core production regions, will
participate in the project in three capacities: determination of the baseline emission of GHGs,
implementation of practices, and in-depth monitoring. Through CDE, PDMP, and Penn
Extension, these activities will reach a much broader audience. Surveys will secure a full
description of each farm for information systems used to calculate the climate commodities’
value. Surveys are modeled after the National Resource Inventory surveys and will collect
structural and operational information about each farm, with additional questions pertaining to
market development. Information pertaining to each farm will be confidential to avoid tracing
individual fields or farms, but available for quantifying the benefits of GHG reductions, evaluate
models, and develop CARAT-C. Through the combination of surveying, measurement, and
modeling, we seek to develop a system of perpetual learning that improves as it adds new data.

E. Approach to minimize transaction costs associated with project activities

Strategically, the goal is to develop a low-cost calculator, CARAT-C, that can aid stakeholders in
estimating the benefits of climate-smart practices, for no current methodology to measure GHGs
emission is low-cost or simple. This calculator must fit in existing data collection and streaming
services, such as those developed by Proagrica. Core algorithms can be shared for incorporation
in COMET-PLANNER, COMET-FARM, or other tools. Thus, through our work with Proagrica,
we will take concrete steps towards using objective indicators and traceable commodities,
previewing market growth. Tactically, we will minimize transaction costs by avoiding
duplication of equipment and recognizing efforts from early adopters of climate-smart practices.
As models continuously improve, as is the case with new versions of COMET-FARM or
CARAT-C, uncertainty and transaction costs will decrease.

Page 5 of 19



Attachment - Project Narrative

Knowing whether their practices generate climate commodities is a real concern among
producers. To assuage producers’ concerns, CARAT will cost-effectively deploy equipment to
measure GHGs in the three farm typologies, reducing future transaction costs. Deployment
across two-year blocks will allow CARAT to use the same equipment in different fields or farms.
Measurements can begin immediately by working with early adopters who have practices in
place and setting up comparisons between baseline observational units (those who do not
implement climate-smart practices or where those practices were undone through an
intervention, for example, uncovering a lagoon) and units employing such practice. This will
secure the collection of actionable data early in the project and reward early adopters for

participation.

F. Reducing barriers to implementing climate-smart practices and marketing

Producer barriers to implementing climate-smart practices have several dimensions. First, we
mentioned a generic wariness that translates into lack of trust. Second, neither the cost of
implementing these practices nor their benefits are clear, which breeds skepticism. Many
underserved communities are underserved because skepticism keeps them on the fence. Third,
climate markets are not well developed, although a few voluntary and regional programs are in
place. Fourth, concerns that emissions reporting may result in regulations contributes to an
ambiguous engagement from stakeholders. We propose to address these concerns through an
organizational structure that enables transparent sharing of information and confidentiality,
engages a wide spectrum of stakeholders, and seeks to develop markets. The project is led on the
ground by the CDE, PDMP, RBC, Penn State’s AEC, and Penn State Extension. All these
entities have close ties to the dairy community and industry, experience finding ways to
communicate with the diverse stakeholders, and a reputation that secures the transmission of
information. To resolve the existing confusion around climate markets, Penn State experts will
assess economic and other factors that affect the willingness of farmers to produce and
consumers to pay for climate commodities. Funding requested for CARAT will allow us to
circumvent the ambiguity of markets by paying producers upfront for the estimated cost plus an
incentive to implement climate-smart practices. This will generate a supply of climate
commodities to be absorbed later in open markets.

G. Geographic Focus

To engage a credible and complete
representation of the numerous
types, sizes and management
practices of Pennsylvania’s diverse
dairy farms, the partnership will
focus on three regions where the
dairy industry is prominent and milk
production has increased in recent
years.'” They are located around
Lancaster (southeastern PA),
Franklin County (south central PA),
and Blair County (including the
Alleghenies).

Increases in Milk Production in Pennsylvania Counties, 2007 to 2016
[Nichalson et al., 2018)

Changes in Milk Production
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Figure 2. Map of Pennsylvania showing the cow
concentration areas or core dairy pockets.
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Insight box #3. Within a core dairy pocket area, dairy production systems have multiple
commonalities. For expediency, we use counties to identify PA’s core dairy pockets. The
concept allows us to: focus on the particulars of each region; quickly evaluate the impact of
any practices, as the success of one practice can be expanded to the acreage of each broader
area; and have an agile organizational structure. The idea draws from CDE’s experience and is
analogous to the use of climate and soil clusters to represent production areas nationwide to
develop the Conservation Effect Assessment Project (CEAP).*® The core dairy pockets also
account for cultural and technological factors intrinsic to each cluster.

H. Partners’ project management capacity

Penn State SAFES will be the lead organization, administering subawards to CDE and PDMP
and other services. The SAFES-AEC has over a decade of experience developing
implementation partnerships to provide technical and financial assistance to farmers in adopting
conservation practices for soil and water quality improvements, primarily funded by National
Fish and Wildlife Foundation’s Chesapeake Bay Stewardship Fund. This public/private
partnership will be the model for implementation of this program. CDE, PDMP, and RBC will
work with AEC and Penn State Extension to collaboratively establish criteria for producers to
participate in CARAT, to ensure representation of Pennsylvania’s dairy industry as well as
identify climate-smart practices that should be considered for implementation. RBC has
invaluable experience in monetizing ecosystem services for farmers, specifically trading nutrient
credits. Proagrica brings experience in big data traceability and operation in global markets.

IMPLEMENTATION PLAN

I 1

prioritize
At i

Figure 3. Schematics of the flow of the project, from left to right, highlighting the implementation
plan on the ground, the MMRY plan, and the market development plan.

The CDE will use their current dairy team template to administer implementation funds for each
participating farm by issuing payments directly to farms and/or vendors for climate-smart
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practices. CDE will work with partners to recruit and coordinate Climate-Smart Dairy Teams for
producers and help develop business connections for market development. CDE is an
experienced administrator of funds for these purposes. For example, in 2020-21 alone, CDE
grants reached 33 counties in the state. Additionally, the center has a far-reaching email list, and
its podcasts are popular among producers. PDMP has established professional development
programs to improve members’ skills and increase knowledge. PDMP’s track record of
promoting the future of the dairy industry through responsible public policy carries important
clout with producers and will secure success in coordinating an industry “think tank™ consisting
of early implementers and state and national industry leaders to work with core partners. RBC
has provided TA for over twenty years as an NRCS-certified TSP in Pennsylvania and will
advise in establishing climate-smart action plans, recruiting participants, and providing technical
expertise on the ground. Penn State Extension specialists provide a unifying backbone through
an organizational structure that encompasses all counties and facilitates coordination.

I1. A plan to pilot climate-smart agriculture practices on a large scale

CARAT will adopt a two-pronged and producer-driven strategy to implementing climate-smart
agricultural practices on the 75 participating farms. 1) “Pilot farms” will be enrolled for intensive
monitoring and measurement, either implementing a single climate-smart practice or serving as a
baseline plot; 2) “Survey farms” will be enrolled to adopt a single or a suite of practices.

A. Description of climate-smart agricultural and forestry (CSAF) practices to be deployed

The practices proposed for implementation are not limited to the list in Table 1 but fall within the
approaches of suppressing CH4 and N>O emissions, storing C, reducing fuel consumption, or
reducing any input with an associated C footprint. Reductions in CHa emission will be based on
feeding strategies that include supplements (some receiving regulatory approval soon),
management of manure storage (capture and flaring CH4), and manure addition to soil. Dairy
cattle diets will be reformulated to increase CHs suppressors (starch and lipids), decrease
methanogenic nutrients (neutral-detergent fiber), and include proven CHy inhibitors, (for
example 3-nitrooxypropanol, Bovaer) and seaweed (e.g. Asparagopsis spp.). These interventions
can decrease enteric CH4 emissions by up to 60%.% A patented manure processing technology to
extract phosphorus that reduces CHy from manure (MAPHEX)® will be explored for selected
pilot farms. Reductions in N20 emission (of up to 75%) will occur through N management that
will reduce N additions and improve application timing, increase N use efficiency, and reduce N
losses to prevent the accumulation of nitrate in soil that invites N2O emissions (or leaching);
improved cover crop management (harvest for hay or silage to remove residues that stimulate
N:20 emissions); and precision agriculture. Attention will be paid to avoid double counting or
undercounting climate benefits.

Other techniques involve storing C in soil or wood, with storage in transient pools under
scrutiny.'?" The C storage alternative that is costly today, but feasible, is production and
addition of biochar to soils.*® Producing biochar from manure solids, heat recovery, and biochar
storage in soil can be considered in the future, as the operation requires investments in pyrolysis
reactors and heat recovery structures. Similarly, developing buffer strips with trees or
perennialization can be considered. While all approaches have risks, most practices in Table 1
mesh well with current dairy operations.
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Table 1. Summary of the main climate-smart practices to be primarily considered in this project.

Climate-Smart Practice Examples | Benefit Cost Interaction

CH suppression

Feed supplements (CH; inhibitors. reduce enteric CHy | nutritionist, monitoring of feeding
seaweed) NRCS Code 592 supplement operation

Prescriptive feed management NRCS
Code 592

reduce enteric CHy

nutritionist, cost of
grain vs. forage

maodification of on-farm
crop production

Lagoon cover and methane flaring,
NRCS Code 313, 367,371,372

reduce lagoon CHy

supplies, installation,
engineering

added control, system
maintenance, drainage

Aerobic composting of bedded-pack
manure NRCS Code 317

reduce CHy from
solids

labor, equipment

added control, system
maintenance

Manure storage and runoff controls
NRCS Code 313, 318

reduce CHy

supplies, installation,
engineering

added control, system
maintenance, drainage

N:0 suppression

Precision / Split N management
NRCS Code 590

-N fertilizer; -N-O

equipment, planning

+labor, +yield

Addition of nitrification inhibitor -N fertilizer, -N>O | nitrification inhibitor none known
NRCS code 590
Manure analysis pre application -N fertilizer, -N:O | analysis cost, planning | none known

NRCS Code 590

Redistribution of manure (app. rate)
NRCS Code 590

-N fertilizer; -N-O

transportation

-N>O = + fuel cost

Synchronize N supply and demand
via manure side-dressing / injection
NRCS Code 590

- N fertilizer; -N>O

equipment, planning

potential higher yield,
+N retention

Interseeding / other cover crop -N2O due to N equipment, operation -erosion, -N fertilizer,
capture +N retention

Interventions with multiple benefits

From till to reduced till / strip till +80C, -fuel equipment -erosion

NRCS code 329

From till to no-till NRCS code 329 +S0C, -fuel equipment pest management

Add perennial pastures NRCS code +80C Seed, planting costs, Land use change (LUC),

328 fencing, water system | +feed imports, -erosion

Legume interseeding in pastures +S0OC seed, planting costs increased N fixation,

NRCS code 512 +productivity, -ration

Prescribed grazing NRCS code 528 +80C fencing, planning and | +pasture productivity,
management +soil structure, -erosion

Expand buffer strips NRCS code +80C, +C in -production area LUC, +grain or +thay

332,393 wood, -N>O imports, -erosion

Tree planting/afforestation NRCS +80C, +C in -production area, Same as above

Code 379 wood, -N>O establishing trees

In each core dairy pocket, a pilot farm will adopt a single GHG reduction strategy explained

above, totaling three farms for each pocket and nine total for the entire implementation plan.
Additionally, two pilot farms in each pocket, totaling six, will be identified as a baseline or
controls on which no climate-smart practices will be implemented, but the same measurements
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will be gathered as on the implementation pilot farms. That renders a total of 15 management
units that will be intensely measured. Practices in these cases will be selected to protect
experimental integrity and comparison. Climate-smart practices, including but not limited to
the three practices implemented at the pilot farms, will be implemented at up to 60 survey farms.
Through CARAT, producers will adjust management practices to reduce GHGs and to realize
other environmental benefits and maintain or increase crop productivity, a virtuous
environmental and economic cycle. The GHGs benefits and other variables will be measured or
computed with CARAT-C. This tool will be based on work by scientists at Penn State and
elsewhere and available through models like C-Farm,'? Cycles and CropSyst,***? and IFSM.>
Critically, all actions will map to a “climate-smart practice” that is suitable for accounting and
tracing.

B. Plan to recruit producers and landowners, including estimated scale of the project

We will work directly with 75 dairy producers, 15 of which will be involved as pilot farms for
intensive measuring of GHG emissions, and 60 for implementation and surveying. Pilot farms
and survey farms will represent the diversity of Pennsylvania dairies, from 60-cow Plain-Sect
tie-stall operations to large, 1000-plus cow free-stall dairies. The estimated area directly involved
in the project is > 10,000 ac. The project will indirectly reach all Pennsylvania dairy producers
that together manage a half million milking cows and > 6,500 farms. The project scale and the
partners’ community connections secure maximum visibility and projection in the state.

C. Plan to provide technical assistance, outreach, training, and timeline

Planning and implementation will include regional coordination (AEC) and farm-specific
activities (CDE and RBC). At a regional level, Penn State’s AEC will assign one AEC outreach
staff to each core dairy pocket to develop regional muddy boots teams responsible for local
outreach and recruitment strategies. These teams will be coordinated by AEC director M.
Royer and include county extension educators and TSPs, and industry representatives. Outreach
and technical assistance will be coordinated by CDE through their successful model of a
‘Dairy Teams’ approach that, for CARAT, will be identified as Climate-Smart Dairy Teams
(CSDT). Each producer under the program will work with one CSDT. These teams will include
the producer’s trusted advisors relevant to implementing climate-smart management and
operations, including nutritionists, agronomists, consulting TSPs, and Penn State AEC/Extension
Educators as appropriate. The team will work with the producer to design a climate-smart action
plan. The CARAT partnership will develop streamlined and producer-friendly guidance for the
implementation program. This guidance will collect feedback from a PDMP-convened think tank
consisting of early implementers and industry leaders from Pennsylvania and beyond.

Technical assistance necessary to implement climate-smart practices will primarily be
provided by RCB, an NRCS-certified TSP in Pennsylvania. Necessary TA may include
planning, design, engineering, permitting and project management for successful implementation
of practices (and offer training opportunities for students). If a producer already works with
another NRCS-certified TSP, that TSP will provide these same services. Complementary TA will
be provided by Penn State scientists and Extension team through the CSDT, leveraging a large
group of researchers, extension specialists, and educators from the Field and Forage Crops, Dairy
Production, and Business Teams. The TA teams will ensure that implementation conforms to
protocols and inform farmers about developing markets. Planning will include developing a
climate-smart comprehensive dairy feeding strategy and nutrient management plan (CSCMPs).
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The CSDT format will allow an open dialogue about data collection, as producers and farm
advisors might be already experienced in using record-keeping systems that are efficient and
unintrusive. Modeling using COMET-PLANNER and COMET-FARM, as well as Cycles and
other inhouse tools, will be used to develop CARAT-C. The data collection structure will be part
of the scoping work with Proagrica. Further, sampling protocols for the pilot farms agreeing to
deploying measuring equipment will be discussed and agreed upon. Survey farms will serve a
dual purpose. First, they will be role models for farmer-to-farmer transfer of knowledge. Second,
survey data will be used for modeling to estimate the benefits of climate-smart practices. Co-
investigator D. Carrijo will lead the development of data collection/survey template. Extension
Educators and AEC will lead data collection on behalf of participating producers. Survey
questions will be designed to collect all the input information required by CARAT-C and other
tools and gather information on economic incentives received through conservation plans. Proper
selection of the survey farms is critical for the success of the project, as these farms need to
encompass the three core dairy pockets, be willing and habituated to innovate, and be influential
locally and statewide. To leverage this effort, the Penn State extension team will hold an annual
meeting, open to the public and named “PA Climate-Smart Commodities Working Group
Conference”, where participating farmers will be invited to share their experiences.

This process will apply to both the pilot and survey farms in Year 1 and repeated through Year 4
as additional survey farms are recruited. We will recruit ca. 20 farms/year but favor an
accelerated timeline that completes recruitment in Year 3. Planning will take 3 months.
Implementation will start within 6 months of recruitment. Measurement equipment will be
deployed at practice deployment or before to allow for troubleshooting. Surveying will be
completed in line with recruitment. Documentation using COMET-PLANNER will be done at
Planning and will be part of the CSCMP. The tool CARAT-C will be fully deployed in Year 2.
Each farm will be fully modeled with Cycles / other tools to aid technical team decision making.

D. Plan to provide financial assistance for producers to implement CSAF practices

Financial assistance will be based on farm-specific CSCMPs, which will include Inventory and
Evaluation Reports and cost estimates to guide implementation and financial assistance.
CSCMPs will be developed by RBC or the producer’s NRCS-certified TSP. Funds will be
administered by CDE and overseen by AEC. A total of $12.15 million is allocated for CSAF
practice implementation on 75 dairies across the three dairy regions, of which $900,000 is
allocated for Climate-Smart Dairy Team expenses and development of CSCMPs for each
participating farm. Implementation funds are estimated at no more than $150,000 per farm, with
10% of allowable for design, engineering and project management costs and other
implementation costs. Higher per-farm amounts may be necessary to fund one of the three
priority practices for which monitoring will be installed, or if implementation of additional
practices results in comprehensive, whole farm implementation of all feasible climate-smart
practices on the operation. Pilot farms will be a priority. An additional incentive payment to
farmers will also be provided to incentivize participation, and to recognize early adoption that
enables immediate deployment of equipment. If funds permit it, we will expand the project
footprint and increase the # of participating farms, a proposition to be assessed in Year 2.

E. Plan to enroll underserved and small producers

About 81% of the state’s 6,914 dairy farms are small and have herds < 100 milking cows™*
compared with the national average herd size of 232.'° Under-served groups in the state’s dairy
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sector are: Small farmers, women, new and beginning farmers, and the Latino dairy workforce.
(1) Among small farmers, Amish represent ca. 25% of the state’s dairy farms.*® The average
herd size and farm area on Amish farms is about half of the state’s average.'? Our partnership
approach will customize strategies to reach these producers. We estimate that 25 out the 75 farms
enrolled will be small (<100 cows), with at least 12 of them Plain-Sect. (2) Women-owned
farms: Nearly 19% (1,317) of PA dairy farms have a female principal operator, and that
demographic will be proportionally represented in the participating farms. (3) New and
beginning farmers: About 20% of dairy farmers (1,365) are classified as New and Beginning
Farmers; again, that demographic will be proportionally represented in the participating farms.
(4) Fewer than 50 of PA’s dairy farms have Latino, Black, American Indian, or Asian managers.
However, the project will engage the large Latino workforces employed on dairy farms.
These employees are functional pillars of the operations and often the ones who perform tasks
related to climate-smart technology. A 2015 report sponsored by the National Milk Producers
Federation found that around half of the nation’s dairy farm workforce are immigrants, and this
number is known to be rising. Co-investigator Barragan will lead a team of bilingual educators to
establish Extension educational programs regarding adoption and implementation of climate-
smart practices. The training provided to Latino workers would have a broad impact because of
the mobility and entrepreneurialism of employees in managerial positions. Our goal is that funds
devoted to small producers and underserved populations exceed 50% of funds allocated to TA
and incentives.

ITI. A measurement/quantification, monitoring, reporting, and verification plan
A. Approach to greenhouse gas benefit quantification: Hybrid modeling/measurements

Unlike other agricultural commodities, CO2eq are not measured on a scale or transported in
containers. Our approach will account for existing challenges that include: (1) accounting for
farm-specific GHG reductions can be quantitatively difficult and (2) interactions and *“leakage”,
which means that an action to reduce emissions locally may trigger emissions elsewhere, a
proposition that will erode consumer confidence in climate-smart commodities. That is why we
focus on reducing existing GHGs leaks.

Modeling. COMET-PLANNER, COMET-FARM, and CARAT-C. These tools will be deployed
as standards with reproducible outputs. CARAT-C will be continuously improved by
incorporating on-farm work and measurements, survey info, and insight from our work with
Proagrica. CARAT-C will provide not only numbers by toggling yes/no to a given climate-smart
practice but plug to a data platform that will allow tracing and trading. Penn State hosts state-of-
the-art modeling platforms (Cycles) that can simulate ag systems in every field in the state.

Despite their limitations, look-up-table tools like COMET-PLANNER provide a useful initial
step to engage producers, but capabilities are limiting for trading. Eve et al.” provides a clear
conceptual framework underlaying COMET-FARM, but these tools need improvement to
become market-ready and be relied upon by the public. As requested by partners, deploying
measurement equipment on pilot farms will help overcome some of these concerns.

Monitoring. Evidence suggests that for N>O, for example, emissions are underestimated and the
potential for mitigation grossly undervalued (mostly in the eastern USA). This fact feeds farm
operators’ wariness about models. Simply stating that results are peer-reviewed and models
validated does not overcome this wariness; no table of citations replaces measurements that farm
operators witnessed. The CDE and PDMP stated their preference for measurements that
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reflect the impact of implementing climate-smart practices in unambiguous terms. Project
participants will be able to see how GHGs are measured, what are the challenges, and most
importantly, they will be able to track the result of implementing management practices with
unprecedented detail. This project will build trust through joint efforts between partners.

Methane and Nitrous oxide measurements using eddy covariance. Leveraging Penn State’s
expertise, we will deploy continuous CH4 and N2O monitoring systems based on eddy
covariance. They are costly and require specialized personnel for installation but operate almost
unattended. We propose to use Licor closed path fitted to measure CO; and CH4 simultaneously,
with an added Aerodyne (TILDAS) instrument for N>O measurement. Team members K. Davis,
S. Richardson (Meteorology) and F. Montes (Plant Science) have ample experience deploying
these systems. Measuring systems will be deployed in the pilot farms that allow comparing
cases with and without climate-smart practices, generating a unique dataset to value climate
commodities, to compare, calibrate, or improve models, and on the ground demonstration.

Methane and nitrous oxide with traditional static chambers. Due to our expertise measuring
GHGs fluxes using the static chamber, we will compare emissions obtained with eddy
covariance with those obtained with cheaper, but more labor-intensive, equipment. Only a few
researchers have done such critical comparison and on a limited temporal scope,'® a glaring
knowledge gap that hinders market development. Since we can simultaneously estimate CHg and
N:0O fluxes with static chambers, these measurements will be critical when, for example, dairy
manure is either broadcasted or injected. The goals are to obtain independent estimates of GHGs
fluxes from soils on certain days, and to have dairy producers and students participate in the
process. The sample collection is intuitive (Figure 4).

Insight box #4. Measuring GHGs. In locations with side-
by-side with and without climate-smart practice
implementation, we will collect GHGs using static
chambers, as shown in the picture. The chambers were
designed by Montes. Eddy covariance systems, also
deployed on pilot farms, bypass this laborious step and
improve temporal resolution, but add analytical complexity.

Monitoring: Soil carbon, satellite imagery, and other variables. For completeness we will
measure soil C concentration and bulk density in the monitored field down to 1.2 meters if the
bedrock allows it. The eddy covariance towers will also be fitted with soil moisture sensors
which will provide important information to model GHGs emissions. Surveys will provide
operational information to estimate lime, fertilizer, and fuel usage.

B. Approach to monitoring of practice implementation, anticipated # farms and acres

The program is built to ensure verification of practice implementation. Participants must sign an
agreement with CDE as the funding partner which will include implementation verification.
Producers must work with an NRCS-certified TSP to implement selected practices funded by the
program. TSPs must provide an as-built certification upon implementation completion. Finally,
CDE will reserve 10% final payment until a verification visit is conducted by AEC staff or
Extension Educators. The AEC will develop a form/checklist for verification visits and before
and after photos when applicable. As set forth above, we anticipate CSAF practice
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implementation on 75 dairies across the three core cow concentration areas, an estimated 15
farms per year over the period of the grant, and a minimum of 10,000 ac of direct impact.

C. Reporting and tracking of greenhouse gas benefits

Reduced emissions or stored carbon will be recorded once with a unique identifier for each
practice, field, farm and time frame in units of COzeq. These C credits or agnostic “climate
commodity” can be traded as a standalone credit, or assigned to another commodity to capture a
premium price (e.g., climate-smart milk). Operations that apply to fields can be normalized on a
per acre basis, but also on a per unit of product (grain, milk) depending on premiums. Operations
like feeding are better expressed in absolute terms (tons of COzeq) for zero-area operation (barn
emissions) or on per milking cow basis. Similarly, GHGs emissions reductions from manure
lagoons are assigned on a per lagoon basis but traded on the most convenient farm product.

Overall, we aim at reducing emissions of CH4 and N2O between 50 and 75% from a baseline.
The GHG credit cost will depend on the practice and the longevity of the investment. Clearly,
producers should favor low-cost options first, and then move to costly investments enabled by
this program. The high emission of CH4 and N2O from dairy farms ensures a substantial
reduction in GHGs emissions per dollar spent on dietary and N management changes, and likely
high long-term return on investment (GHGs reduction / dollar) for operations that recover P and
reduce CHa, or from lagoon cover and CHg4 flaring. Additionally, most of the proposed climate-
smart practices carry additional benefits to the producer and the environment (See IV.B).

D. Verification of greenhouse gas benefits

Modeling will play a primary role through CARAT-C, and COMET products, but measurements
and model documentation will continuously be updated. Penn State’s SAFES will host and
update a transparent database to document GHGs benefits unambiguously.

E. Agreement to participate in the Partnerships Network

Armen Kemanian, Project Director, will serve as the CARAT representative in the “USDA
Partnerships for Climate-Smart Commodities Learning Network.”

IV. A plan to develop and expand markets for climate-smart commodities
A. Any partnerships designed to market resulting climate-smart commodities

The CARAT advisory board and PDMP-led think tank will offer ample opportunities to connect
with companies interested in purchasing GHG credits or climate-smart milk. Additionally, and
considering a national and global market, the work with Proagrica will enable a generic approach
for commercialization. As a Proagrica-enabled data stream provides other companies access to
information about accrued dairy GHGs, the scenario will be set not only for trading commodities
generated in this project, but in other regions and sectors. This concept will require substantial
polishing, but clearly all ingredients are in place through CARAT. Investigations on market
development by Penn State researchers will help shape climate-smart commodity trading.

B. A plan to track climate-smart commodities through the supply chain

The process is addressed explicitly through Proagrica engagement and market scoping.
Successful markets for climate-smart dairy commodities, like markets for environmentally
friendly food products, depend on realizing value at each link of the supply chain. Market
concentration in U.S. food processing and retail industries 1s high and growing, and this raises
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questions about the extent to which value created by consumer willingness to pay for climate-
smart food will filter back to farmers.?” To explore the market operation, Abler and Zipp will
develop economic simulation models of value allocation among different stages of dairy supply
chains in the Mid-Atlantic, drawing on earlier work on farm-retail price transmission in
agricultural markets®”*! and cost and revenue sharing in green supply chains.?®** This will
enable us to identify the conditions for production and sale of climate-smart dairy commodities
that give farmers sufficient incentives to adopt.

C. Estimated economic benefits for participating producers including market returns

In theory, supply curves for climate-smart practices provide estimates of the number of operators
adopting them given the economic incentives (commodity price, subsidy). In practice,
information is not perfect, risk difficult to assess, and cultural habits influence decisions. Abler
and Zipp, in coordination with AEC, will complement theoretical work with analysis of focus
groups and a choice experiment survey of farmers to identify factors that hinder climate-smart
practice adoption. Focus groups will have 20 to 25 farmers and surveys will encompass 1000
additional farmers. Since few independent factors have a consistent relationship with adoption
decisions,?! we will use results from focus groups, consumer analysis, and supply chain analysis
to design a hypothetical market scenario where farmers would be offered financial incentives to
implement climate-smart practices. Then, we will elicit farmers’ willingness to participate in this
hypothetical market scenario with a contingent valuation survey. The outcome will be estimates
the minimum output price at which farmers are willing to adopt climate-smart practices, and
supply curves for each practice, both by farm typology.

Partner and Producer Engagement in Market Development is challenging for immature markets.
As market analyses proceed on this project and climate-smart practices are implemented, PDMP,
with its dairy industry “think tank™ and expanded resources and networks beyond the dairy
industry, will be broadening the scope of participation to corporations and industry interested in
developing and participating in climate-smart ag commodities markets from the buyer end of the
market.

Partner and Producer Engagement to Share Lessons Learned will occur continuously through the
lifetime of the project. The PDMP convened think thank will provide the space to collect and
share feedback through a closing workshop. The workshop will explore challenges and
successes, lessons learned, and develop actionable items for scaling up the project for
Pennsylvania dairies and industry and beyond.

D. Post-project potential

CARAT is conceived as a pilot project that will morph through private partners into a self-
sustained enterprise where different players in the supply chain will collect value by developing
climate-smart commodities that consumers, i.e., the general public, corporations, or
governments, will purchase. CDE, PDMP, and RBC, and Proagrica will be uniquely suited to
capitalize on this early engagement locally and nationally. Penn State will remain involved as the
honest broker that brings transparency and rigorous protocols to value climate-smart agricultural
commodities.
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Benchmarks/Milestones

All applicants are expected to provide quarterly benchmarks. Benchmarks will be considered
interchangeably with milestones for the purposes of these discussions and the progress reports
expected of grantees. We do want each project to have unique benchmarks that help track
their progress in executing the innovative projects under their specific grant. We also want to
make sure that all grants have the following elements covered in their benchmarks at
minimum.

Required Quantitative Targets by Quarter (Cumulative) — some initial quarters may be zero:
Please see the attached spreadsheet, graphs, and text.

Narrative: Calculations were based on the average area per farm (100, 500, and 800 ac per far
for the categories small, medium, and large farms for Pennsylvania dairies), the average area
per cow (1.15 acres per cow), and the estimated funds allocated per producer ($75k, $141k,
and $259k for small, medium and large farms, respectively). Producers, area, and
corresponding number of heads were added through the timeline of the project. Recruitments
starts in year one, and proceed through year 3, as producers enter the project in 3 separate
cohorts in Q4 of Y1, Y2, and Y3. Area, number of head, and funds are incrementally added every
quarter at a rate of 1/8 per quarter, so that in two years, or funds allocated to a farm are spent.

The GHG benefits were estimated using the SIMAP methodology using a conservative
approach. We assumed that emissions of methane will be reduced by 50% through feeding and
use of supplements, and by 50% through manure management. We assumed that emission of
nitrous oxide from the soil will be reduced by 50% through improved nutrient management.
The SIMAP emission factors for methane are 209.79 kg CHs/head/year (or 5.87 mtCO,e/head)
and 1.45 kg N2O/head/year (or 0.38 mtCO2eq/head/year).

Clearly, as producers that are not receiving technical assistance or funding adopt these
practices, the benefits will increase proportionally.

Here is the summary of the results in table format, per year:

Cumulative - Y1to Y5

Year Y1 Y2 Y3 Y4 Y5
Quarter Q4 Q4 Q4 Q4 Q4
Number of producers involved | 22 46 69 69 69
Number of underserved 6 13 20 20 20
producers involved
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Number of acres involved 2600 13225 24400 32500 32500
Number of heads involved (if 2260 11496 21211 28252 28252
applicable)
Dollars provided to producers $440,000 $2,600,625 $6,166,125 $9,320,000 $10,649,000
GHG Benefits (Metric Tons of 7,072 106,693 327,099 658,691 1,012,315
CO2e Reduced or Sequestered)
Per quarter — Year 1
Year Y1 Y1 Y1 Y1
Quarter Q1 Q2 Q3 Q4
Number of producers involved | 0 0 22
Number of underserved
producers involved 6
Number of acres involved 0 2750
Number of heads involved (if
applicable) 0 0 0 2391
Dollars provided to producers | &g $0 50 $447,250
GHG Benefits (Metric Tons of
CO2e Reduced or Sequestered) | 0 0 0 7,481
Per quarter — Year 2
Year Y2 Y2 Y2 Y2
Quarter a1 Q2 Q3 Q4
Number of producers involved | 29 22 22 45
Number of underserved
producers involved 6 6 6 13
Number of acres involved 5500 8250 11000 13775
Number of heads involved (if
applicable) 4782 7173 9564 11977
Dollars provided to producers | $g94,500 $1,341,750 | $1,789,000 | $2,692,875
GHG Benefits (Metric Tons of
CO2e Reduced or Sequestered) | 22,444 44,889 74,816 112,294
Per quarter - Year 3
Year Y3 Y3 Y3 Y3
Quarter a1 Q2 Q3 Q4
Number of producers involved | 45 45 45 70
Number of underserved
producers involved 13 13 13 20
Number of acres involved 16550 19325 22100 25200
Number of heads involved (if
applicable) 14390 16803 19216 21911
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Dollars provided to producers | ¢3 506750 | $4,500,625 | $5,404,500 | $6,366,625

GHG Benefits (Metric Tons of

CO2e Reduced or Sequestered) | 157,323 209,903 270,034 338,598
Per quarter - Year 4

Year Y4 Y4 Y4 Y4

Quarter a1 Q2 Q3 Q4

Number of producers involved | 79 70 70 70

Number of underserved

producers involved 20 20 20 20

Number of acres involved 28300 31400 24500 34500

Number of heads involved (if

applicable) 24606 27301 29996 29996

Dollars provided to producers | 7328 750 | $8,290,875 | $9,253,000 | $9,758,500

GHG Benefits (Metric Tons of

CO2e Reduced or Sequestered) | 415,595 501,026 594,890 688,754
Per quarter - Year 5

Year Y5 Y5 Y5 Y5

Quarter a1 Q2 Q3 Q4

Number of producers involved 70 70 70 70

Number of underserved

producers involved 20 20 20 20

Number of acres involved 34500 34500 34500 34500

Number of heads involved (if

applicable) 29996 29996 29996 29996

Dollars provided to producers | 10,264,000 | $10,769,500 | $11,275,000 | $11,275,000

GHG Benefits (Metric Tons of

CO2e Reduced or Sequestered) | 782,618 876,482 970,346 1,064,210

Marketing Channels

Number of new marketing channels*

Number of marketing channels*

*Note: Marketing channels can be a wide range e.g. selling to food processors, distributers,

direct to consumer.

The project is set up to let interested parties “purchase” documented emissions. All
industries that use milk in their products become, by definition, market channels given the
need to address Scope 3 emissions. Consumers interested in purchasing milk products with a
low carbon intensity becomes potential indirect purchasers via retailers. Aggregator interested
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in trading carbon credits become potential market channels. Two of our partners have
participated in carbon markets. Corporations in general become potential purchasers of carbon
credits, for example airlines that attempt to reduce fuel carbon intensity (the procedure is
regulated through an international framewaork). Countries like Norway that have a carbon credit
procurement system become potential marketing channels. In fact, the proposition is to
document emissions so that producer gain the ability to trade climate commodities in the most
convenient market. We are offering to scope a tracing system that is reliable, which is the
bottleneck of many carbon trading enterprises.

We specifically propose to expand and explore establishing (but are not limited to) the
following marketing channels. This is a conservative and preliminary proposition.

Food Processors: Hershey, Turkey Hill, Kraft, and numerous regional milk, cheese, yoghurt, and
ice cream producers such as Turner’s, Schreiber Foods, Clover Farms, Galliker’s Dairy,
Harrisburg Dairies and other processors.

Distributors: Land O’Lakes and other (smaller) milk cooperatives from Pennsylvania such as
Middlebury Cooperative Milk Producers Association, Inc., Farmers Union Milk Producers
Association, Cumberland Valley Milk Producers, Keystone Family Farms LLC, Mount Joy Farmers
Co-operative Association, Lancaster Organic Farmers Co-op.

Retailers: Ahold (Giant) and Whole Foods

Direct to restaurants: Restaurant chains like McDonalds, Wendy’s, Burger King, and other
outlets are attractive due their capacity to secure a market for commodities. They will be
explored but not explicitly counted due to their large scale, a scale that exceeds the volume of
credits managed by this pilot project. However, exploring these options it will be part of the
market development activities.

Commodity Brokers: Red Barn Trading (associated to our partner Red Barn), Proagrica
(associated to our partner but in a separate division other than tool development), and other
brokers that we tentatively limit to one but the number will be likely much larger.

Other — Corporate offsets: Corporations procure now (airlines) or will in the future procure
carbon credits (agricultural climate commodities) to offset their Scope 1 to 3 emissions. These
include large retailers, financial institutions, and large tech companies. We commit to explore
selling climate commodities to airlines and to explore selling credits to a new corporate partner
to be established and that will not be food company.

Other — Governments: The government of Norway has a carbon credit procurement system.
We will explore the possibility of selling carbon credits to this entity. Norway is but one
example of a potentially growing market. Several governments are establishing e-systems to
trace carbon credits, prominently Chile and Jordan. We will explore these new marketing
channels in the second half of the project.
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Integrated market strategies seek to obtain a premium price for milk based on the product
climate intensity. Split market strategies will seek to obtain value from the climate commodity.
Food processor, distributor, and retailer channels will be pursued for both integrated and split
marketing strategies. Commaodity broker, corporate offset channels, and government offset
channels will be pursued for climate benefits (offsets) separately from milk to the extent it
provides a better return to farmers.

Y1 Yl Y1 Y1l Y2 ¥2 Y2 Y2 ¥3 ¥3 Y3 Y3 Y4 Y4 Y4 Y4 Y5 Y5
Year

Qi Q2 Q3 04 Q1 Q2 Q3 04 Q1 Q2 Q3 Q4 Q1 Q2 Q3 04 Q1 Q2
Quarter
Number of new
marketing channels*
established

Food Processors
Distributors
Retailers
Commodity Broker

Other (Corporate 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Offsets)

Other (Governments)

Total

Number of marketing
channels* expanded

Food Processors
Distributors
Retailers
Commodity Broker

Other (Corporate o o © o o ©0 1 1 1 1 1 1 1 1 1 1 1 1
Offsets)

Other (Governments)

Total

Number of measurement tools utilized (by category):
Measurement tools that are equipment based: 4 methods that include: (start in Y1Q4)
Direct, continuous meas. on farms, eddy covariance method, CO; — 8 units (one method)

Direct, continuous meas. on farms, eddy covariance method, N,O — 8 units (one
method)
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Direct, continuous meas. on farms, eddy covariance method, CH4 — 8 units (one method)

Direct, discrete measurements on farms, semi-automatic static chamber method, CO3,
N;QO, CHs — 24 units (minimum number) (one method)

Note on measuring tools: measurements are always in pairs that compare intervention vs. no intervention,
and include peripheral monitoring of environmental and management variable, to merge measurements
with modeling and expand the data application domain.

Measurement tools that are equipment based: 1 method

Experimental systems: modeling + remote sensing; CHa (one method) Starts in Y2Q4

Note: This method combines monitoring using terrestrial and satellite-based measurements of wind
profiles and other atmospheric properties; exploratory. Target is methane; all information is publicly
available.

Modeling (the tools below include multiple models): 5 methods

COMET-PLANNER (1 tool, all farms) starts in Y1Q4
IPCC protocol (when applicable) starts in Y1Q4
SIMAP protocol (when applicable) starts in Y1Q4
COMET-FARM (1 tool, all farms) starts in Y2Q4

CARAT-C (1 tool, all farms) This is a dynamic system that will continually learn through
monitoring. Starts in Y2Q4

YI (Y1 [ Y1 | ¥l | Y2 |¥2 | Y2 [ Y2 | ¥3 |[¥3 | Y3 | Y3 | Y4 (Y4 | Y4 | Y4 |¥Y5 |¥Y5 [¥5 |¥5

Q1 |02 |03 |Q4 |Q1 | Q2 Q3 |04 |Q1 Q2 O3 Q4 |Q1 |[Q2 [Q3 | Q4 | Q1 | Q2 | Q3 | Q4

#Tools

Other Required Benchmarks that may be quantitative or qualitative:

Outreach, training and other technical assistance

Row 1 in table below. The initial Extension, education, and outreach activity will be to develop and
deliver an outreach strategy to reach dairy farmers for participation in the program. This outreach
strategy will be coordinated by the Penn State AEC and involve partners CDE, PDMP, Red Barn
Consulting, and the Penn State Extension Dairy Team. The team will develop and disseminate outreach
and marketing materials to Pennsylvania dairy farmers about program opportunities, relying upon
partners CDE, PDMP, and Extension to achieve broad reach in core dairy pockets and throughout the
Commonwealth. Additional, targeted outreach will be conducted through partner contacts with industry
so that program diversity goals of small, medium, and large farms participants can be met. The AEC will
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develop, coordinate, and maintain an internal list of candidate producers, with partners assigned to
initial farm visits based on existing relationships and geographies. Farmers interested in the program
after initial farm visits will be referred to CDE for enrollment in the program.

Row 2 in table below. The core activity to be undertaken with the producers recruited for the program is
the establishment of the Climate Smart Dairy Teams which will develop the Climate Smart Plan (short
for Climate-Smart Comprehensive Dairy Feeding Strategy and Nutrient Management Plan or CSCMP).
Outreach and technical assistance will be coordinated by CDE through their successful model of a ‘Dairy
Teams’ approach that, for CARAT, will be identified as Climate-Smart Dairy Teams (CSDT). Each producer
under the program will work with one CSDT. These teams will include the producer’s trusted advisors
relevant to implementing climate-smart management and operations, including nutritionists,
agronomists, consulting TSPs, and Penn State AEC/Extension Educators as appropriate. The team will
work with the producer to design a climate-smart action plan. The CARAT partnership will develop
streamlined and producer-friendly guidance for the implementation program. (Part of this paragraph
was extracted from the original proposal.)

Rows 3 and 4 in table below. The Penn State Dairy Team from Penn State Extension, will develop Climate
Smart Educational material to maintain a stream of activity, a record of learning, and a presence through
the life time of the project.

Row 5 in table below. The climate smart educational activities will be conducted once a year (last row of
the table below). The Penn State extension team will hold this meeting taking advantage of the
concentration of producers and convenient time of the year during the August Ag Progress Days.
Participating farmers will be invited to share their experiences.

X = milestone in progress or activity in the timeline

M = reach milestone

Year 1 2 3 &
Quarter [ 1|2 |3 |4 |12 |3 |4|1]2[3|4|1]|2[3|4|1]2]3
Extension, Education, and Outreach
Climate Smart Management Plans X [X | X [M|X [ X |X |M|X |X |[X |M
Climate Smart Educational Materials - Technologies [ X |[X | X |[M [X [ X |[X [M[X |[X [ X [M[X |[X |[X [M[X |X [X [M
Climate Smart Education Materials - Markets X IX [ X [M]X [ X [ X [M[X [X |[X |M[X [X|X  M|X|X|X|M
Climate Smart Educational Activities and AnnualMtg [ X [ X |[M [ X [X | X |[M[X [X | X [M|[X [X |X [M|[X [X |[X [M

Other MMRYV and supply chain traceability attributes

The traceability of the climate commodities generated will be scoped in the first two years of
the project by working with Proagrica. Their current farmer-oriented tool Farm Rite works on
the basis of a field that needs to be associated with geographic coordinates. All emissions and
emission reductions will be tailored to a land unique through a unique ID. The starting point of
the project will be nitrous oxide due and nutrient management (as the current tool structure
has all components in place for calculations and tracing. Methane will be developed in parallel.
Another data tracing structure will be developed by Penn State and the banner of CARAT-C, a
tool meant to store information and improve in perpetuity.
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Proagrica = PA

Y1 [ Y1 | YL |Yl |Y2 Y2 |Y2 |Y2 |Y3 |Y3 (Y3 |Y3 |Y4 |Y4 [Y4 [YE |Y5 Y5 Y5 |Y5

01 /02|03 /04|01 | Q2| Q3|04 | Q1/02 | Q3| Q4({0Q1 /02|03 |Q4|0Q1|02|03 |04
PA X X
Carat- X X X X X X X X X X X X X X
C

Other measurements of work related to marketing of commodities

Lead by Penn State, CARAT partners will study the conditions that will facilitate the production
an sale of climate-smart dairy commodities. This work will be directly related to the
establishment and development of marketing channels and will provide a theoretical and
practical underpinning to the establishment of these markets.

Year | 1 2 3 4 5

Quarter (1|2 |3 |4 (1|2 |3 |4 |1]2[3|4|1]|2[3|4|1[2]3

Market development

Identify market conditions for production and sale X [X [ X [X [ X [X | X [M[X [X |X M
of climate-smart dairy commodities, i.e, those that
give farmers and other dairy supply chain

participants sufficient financial incentives to adopt.

Identify non-financial barriers to farm adoption of XX [ X [ X | X | X [X [M]|X |[X [X |[m
climate-smart practices and strategies for
overcoming those barriers.

Develop a generic marketing plan for climate-smart X [ X | X | X |X |[X [X |[X |m
dairy products, including target market segments,
marketing and promotion strategies, and pricing,
positioning, and branding.

Pilot test and refine the generic marketing plan with XX | X | X | X [X |X
selected Pennsylvania dairy processors.

Demonstrated engagement of major partners

PSU: Penn State

CDE: Center for Dairy Excellence

PDMP: Professional Dairy Managers of Pennsylvania
RBC: Red Barn Consulting

PA: Proagrica

All partners are committed to the project for five years except Proagrica whose work will be
completed in the first two years of the project.

Y1 (Y1 | Y1 |YL |[Y2 | Y2 |Y2 |Y2 |Y3 |Y¥Y3 |Y¥Y3 |Y¥Y3 |Y4 |Y4 |Y4 |[Y4 |YS5 |Y5 |Y5 | Y5

Q1 | Q2| Q3 |Q4 Q1 | Q2| Q3| Q4 |Q1 |Q2 Q3|04 Q1 | 02(Q3[(Q4|Q1 | Q2| Q3 |Q4
PSU X X X X X X X X X X X X X X X X X X X X
CDE X X X X X X X X X X X X X X X X X X X X
PDMP | x X X X X X X X X X X X X X X X X X X X
RBC X X X X X X X X X X X X X X X X X X X X
PA X X X X X X X X
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Climate smart technologies employed (if applicable)

Key climate smart technologies are encapsulated in feed and manure management and nutrient
management. They are applicable through the lifetime of the project and follow the allocation of funds
and technical assistance to producers. The specific combination of climate smart practices is tailored to
each farm but given methane’s dominance, it is expected that more than 80% of the expenditures will
attend reducing methane emissions. A complete list of practices and practice codes are explicitly
presented below, with the clarification that new technologies will be actively scrutinized and
incorporated if valuable and authorized for use (e.g. ruminal methane inhibitors).
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Climate-Smart practices under this grant shall be limited to the following practices:

Attachment - Climate-Smart Practices and Limitations

Climate-Smart Practices and Limitations

NRCS Practice Code | Practice Name

590 Nutrient Management

592 Feed Management

379 Forest Farming

393 Filter Strip

313 Waste Storage Facility

367 Roof and Covers

371 Air Filtration and Scrubbing*

372 Combustion System Improvement

317 Compaosting Facility

318 Short-Term Storage of Animal Waste and By-Products
340 Cover Crop

329 Residue Tillage Management, No-Till

345 Residue Tillage Management, Reduced Till
328 Conservation Crop Rotation

512 Pasture and Hay Planting

528 Prescribed Grazing

332 Contour Buffer Strips

*Only in combination with other climate smart practices listed above

All practices applied under this grant will follow NRCS practice standards unless noted below:

N/A
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Overview of Reporting Requirements

Grant recipients are required to submit reports to document their performance under the Partnerships
for Climate-Smart Commodity funding opportunity. These submissions will be required to use the
Microsoft Excel workbook templates provided by USDA. The workbooks contain a series of worksheets
that collect data in a standardized format to ensure data quality and allow for aggregation and summary
of this information. The entire workbook must be submitted quarterly, with updates to all applicable
worksheets. This guide is divided into three sections. The Overview of Reporting Requirements section
summarizes the layout of the reporting workbook and presents the data elements included in each
worksheet. It also describes additional documents that must be submitted to supplement the
performance reports. The Data Definitions section provides descriptions and allowable response options
for each data element. The guide also indicates whether each data element is required, applicable at
times, or optional; as well as how frequently each data element must be updated. Finally, the
Appendices contain practice and commodity lists that will be used for these reports. Reporting is
necessary for USDA oversight of this effort. The data elements required for inclusion in the quarterly
performance reports allow USDA to conduct selected audits to review whether producers are receiving
federal funds from multiple sources for the same purpose; to determine whether GHG benefits from
implementation of climate-smart agriculture and forestry (CSAF) practices are being estimated
accurately; and for other purposes deemed appropriate by USDA.

The reporting worksheets collect information at four levels: project, partner, producer, and field.
Descriptions of each level:
Project level: Information about activities and impacts at a whole project/aggregate level (i.e., reflecting
all activities under the grant agreement). Some project-level reporting is further subdivided by commaodity
type or a combination of commodity and CSAF practice(s) (commodity x practice).
Partner level: Information about activities related to a single organization (recipient, subrecipient,
contractor, or other partner) within a project.
Producer level: Information about individual producers who have one or more farms enrolled in a project.
Field level: Information about individual fields enrolled in a project.

Certain data elements are required to be reported for each producer and field enrolled in a project. In
order to minimize the burden associated with data collection and to enable USDA to match data to
existing records, these producer- and field-specific records must use the producer’s established FSA
Farm, Tract and Field IDs, and report the State and County associated with the Farm ID. Associated data
entered in conjunction with these data elements, such as Producer Name, must match the data
contained in the customer’s Business Partner record, and the Farm Operating Plan in Business File for
that Farm ID. Disclosure of this information is protected under Section 1619 of the Food, Conservation,
and Energy Act of 2008 (PL 110- 246), 7 U.S.C. 8791. Additionally, Departmental Regulation 4370-001
provides USDA’s policies for collecting demographic data, including race, ethnicity and gender. Providing
demographic information is voluntary and at the discretion of the customer. Demographic information is
used by USDA for statistical purposes only and will not be used to determine an applicant’s eligibility for
programs or services for which they apply.

Note: For purposes of this guide, “farm” refers to the operation from which climate-smart commaodities are
produced and may represent farms, ranches, forests or other operations. Similarly, “field” refers to the individual
land units at which climate-smart practices are being implemented to produce climate-smart commodities and
may represent lots, farmsteads or other units, depending on the type of operation and commodity. The use of
“Farm”, “Tract” and “Field” align with the FSA definitions; for example, “A field is a part of a farm that is separated
from the balance of the farm by a permanent boundary, such as; fences, permanent waterways, woodlands,
croplines in cases where farming practices make it probable that this cropline is not subject to change, and other
similar features.”

Version 1.0 Page 2 of 87
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The following tables list the data elements included in each reporting worksheet, along with a brief

description of each item.

Project Summary

These data will be collected about each project. Cumulative results are reported each quarter. Report last
quarter’s entry if there has been no change in this quarter.

Table 1. Project Summary elements

Data element name Description Frequency

Commodity type Type of commodity(ies) incentivized by the project Quarterly

Commodity sales Indicates sales of the commodity(ies) related to the Quarterly
project occurred this quarter

Farms enrolled Indicates enrollment activities occurred this quarter Quarterly

GHG calculation methods Methods used to calculate greenhouse gas (GHG) Quarterly
benefits

GHG cumulative calculation Method used to calculate cumulative GHG benefits Quarterly

Cumulative GHG benefits Whole project estimate of total GHG (CO2e) emission Quarterly
reductions

Cumulative carbon stock Whole project estimate of total carbon sequestration Quarterly

Cumulative CO2 benefit Whole project estimate of total CO2 emission Quarterly
reductions

Cumulative CH4 benefit Whole project estimate of total CH4 emission Quarterly
reductions

Cumulative N20 benefit Whole project estimate of total N20 emission Quarterly
reductions

Offsets produced Amount of carbon offsets produced by project Quarterly

Offsets sale Name of marketplace where carbon offsets were sold Quarterly

Offsets price Price of carbon in offset sales Quarterly

Insets produced Amount of carbon insets produced by project Quarterly

Cost of on-farm TA Cost of on-farm technical assistance (TA) provided to Quarterly
producers

MMRYV cost Cost of measurement, monitoring, reporting, and Quarterly
verification (MMRYV) activities

GHG monitoring method Methods used by project to monitor GHG benefits (up Quarterly
to 5)

GHG reporting method Methods used by project to report on GHG benefits (up  Quarterly
to 5)

GHG verification method Methods used to verify GHG benefits (up to 5) Quarterly

Version 1.0

Page 3 of 87



ATTACHMENT - DATA DICTIONARY

USDARPa rtnerships for Climate-Smart Commodities Data Dictionary for Recipients
sl February 2023

Partner Activities

These data will be collected at the project level. Each row in this worksheet will represent one organization
involved in the project, including the recipient and all contributing partners. A partner is any organization that is
receiving project funds or providing matching contributions (funds or in-kind contributions) to the project. While
the recipient must complete one row for their own organization, not all data elements apply to the recipient.
These exceptions are noted in the detailed descriptions of the specific elements in the Data Definitions section of
this guide. Data are reported cumulatively each quarter. Report last quarter’s entry if there has been no change in

this guarter.

Table 2. Partner Activities elements

Data element name Description Frequency
Partner ID Unique 1D for each partner One-time
Partner name Name of partner organization One-time
Partner type Type of arganization One-time
Partner POC Partner point of contact name As applicable
Partner POC email Partner point of contact email As applicable
Partnership start date  Start of partnership on project One-time
Partnership end date End of partnership on project As applicable
New partnership Indicator for partner organizations that have no prior work with the As applicable
recipient
Partner total Total amount requested to date by partner from recipient Quarterly
requested
Total match Total amount of match contribution by partner to date Quarterly
contribution
Total match Total amount of match contribution by partner for incentives Quarterly
incentives
Match type Top 3 types of match contribution by partner, other than incentives Quarterly
Match amount Value of match contributions by type Quarterly
Training provided Top 3 types of training provided to the partner through project Quarterly
Activity by partner Top 3 types of activities provided by this partner to producers or Quarterly
other partners
Activity cost Approximate cost per activity type provided by partner to producers  Quarterly
or other partners
Products supplied Names of products supplied to producers as part of project activities  Quarterly
or incentives
Product source Supplier or source of products supplied to producers as part of Quarterly

project activities or incentives

Version 1.0
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These data will be collected at the project level. Each row in this worksheet will correspond to one commodity for
which the project enrolls fields and one marketing channel used to sell that commodity by the project or producers
enrolled in the project. Data are reported for the current quarter and are not cumulative. If no sales of the
commodity were reported during a quarter, do not complete this worksheet for that quarter.

Table 3. Marketing Activities elements

Data element name Description Frequency

Commodity type Type of commodity incentivized by the Quarterly
project

Marketing channel type Type of marketing channels used Quarterly

Number of buyers Number of buyers per marketing channel  Quarterly

Names of buyers Names of buyers in the marketing channel Quarterly

Marketing channel geography Geography of marketing channel Quarterly

Value sold Value of commodity sold by marketing Quarterly
channel

Volume sold Volume of commaodity sold by marketing Quarterly
channel

Price premium Price premium of commodity by Quarterly
marketing channel

Price premium to producer Percent of price premium that goes to the  Quarterly
producer

Product differentiation method Top 3 types of product differentiation Quarterly
methods used

Marketing method Top 3 types of marketing methods used Quarterly

Marketing channel identification method Top 3 ways marketing channel was Quarterly
identified

Traceability method Top 3 types of supply chain traceability Quarterly

methods used

Version 1.0
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Producer Enrollment

These data will be collected at the producer level about each farm enrolled in the project. In this
worksheet, each row will correspond to one farm that has at least one field enrolled in the project. Data
are reported when a producer first enrolls one or more fields in the project. If a producer is enrolled in
the project for multiple years, review the farm characteristics each time a new contract is signed and
provide any necessary updates. The quarterly submission should contain information about each farm
initially enrolled in the project during that quarter and for updates to farms that have re-enrolled during
that quarter, as applicable. If no farms are enrolled during that quarter, do not complete this worksheet

for that quarter.

Table 4. Producer Enrollment elements

Data element name Description Frequency
Farm ID Unigue Farm ID assigned by FSA
State or territory State name (must match FSA farm enrollment data)
County of residence County name (must match FSA farm enrollment data)
Producer data change Indicator that producer data was updated at re-enrollment As
applicable
Producer start date Contract start date Enrollment
Producer name Name of primary operator Enrollment
Underserved status Indicator the primary operator is considered underserved and/or a Enroliment
small producer
Total area Total area of enrolled operation Annual
Total crop area Total crop area in enrolled operation enrolled Annual
Total livestock area Total livestock confinement, pasture and rangeland in enrolled Annual
operation
Total forest area Total forest area in enrolled operation Annual
Livestock type Top 3 types of livestock on enrolled operation Annual
Livestock head Total livestock currently managed (by type) Annual
Organic farm Indicator that part of the farm is certified or transitioning organic Annual
Organic fields Indicator that any of the enrolled fields are certified or transitioning ~ Annual
organic
Producer motivation Motivation for participation Annual
Producer outreach Top 3 types of outreach provided to producer Annual
CSAF experience Indicator of prior implementation of CSAF practices at this farm Annual
CSAF federal funds Indicator of prior receipt of federal funds for CSAF practices Annual
CSAF state or local funds Indicator of prior receipt of state funds for CSAF practices Annual
CSAF nonprofit funds Indicator of prior receipt of nonprofit funds for CSAF practices Annual
CSAF market incentives Indicator of prior receipt of market incentives for CSAF practices Annual

Version 1.0
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Field Enrollment

These data will be collected about each field enrolled in the project. In this worksheet, each row
corresponds to one field x commodity combination enrolled in the project. Generally, data are reported
once for each field, at its initial enrollment. The quarterly submission should contain information about
each field initially enrolled in the project during that quarter. If no fields are enrolled during that
quarter, do not complete this worksheet for that quarter. If a field is enrolled for multiple years, any
relevant changes, such as a new ID number or changes to the commodity or practice combinations
should be entered in this worksheet during the quarter it is re-enrolled, or as applicable.

Table 5. Field Enrollment elements

Data element name

Description

Farm ID Unique Farm ID assigned by FSA
Tract ID Unigue Tract ID assigned by FSA
Field ID Unique Field ID assigned by FSA

State or territory of field

State name

Physical County of field

Physical county name must match FSA farm records

Prior Field ID

Previous Field ID when reconstitution of farm results in new Field IDs

Field data change

Indicator that field data has changed from initial enroliment

Contract start date

Start date of contract

Total field area

Size of enrolled field

Commodity category

Category of commodity(ies) produced

Commodity type

Type of commodityl(ies) produced

Baseline yield

Average yield of commodity in 3 years prior to enrollment

Baseline yield location

Lacation for which baseline yield is provided

Field land use Most common land use in field in past 3 years
Field irrigated Most common irrigation type in field in past 3 years
Field tillage Most common tillage in field in past 3 years

Practice past extent - farm

Extent of operation that implemented this practice prior to project
enrollment

Field any CSAF practice

Indicator for prior CSAF practices in this field in past 3 years

Practice past use - this field

Indicator of prior use of this practice in this field in the past 3 years

Practice type

CSAF practice(s) that will be implemented in enrolled field (up to 7)

Practice standard

Organization that developed CSAF practice standard implemented in field

Planned practice implementation
year

Year that practice is planned to be implemented

Practice extent

Area or number of animals for which practice is implemented

Follow-on questions

Follow-on questions by practice type (see Table 11)

Version 1.0
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Farm Summary

These data will be collected about each farm enrolled in the project. In this worksheet, each row will
correspond to one farm that has at least one field enrolled in the project. The quarterly submission
should contain updates to any data elements that have changed for each farm enrolled in the project
during that quarter. If there are no changes from the previous quarter, do not complete this worksheet
for that quarter. Data are not cumulative.

Table 6. Farm Summary elements

Data element name Description Frequency

Farm ID Unique Farm ID assigned by FSA

State or territory State name

County of residence County name

Praducer TA received Type of technical assistance provided to producer  Quarterly

Producer incentive amount Total financial incentive provided to the producer Quarterly

Incentive reason Top 4 reason(s) for financial incentives provided to  Quarterly
producer

Incentive structure Top 4 units on which financial incentives are Quarterly
structured

Incentive type Top 4 type(s) of financial incentives provided to Quarterly
producer

Payment on enroliment Extent of payment provided to producer upon Quarterly
enrollment

Payment on implementation Extent of payment provided to producer upon Quarterly
implementation of CSAF practices

Payment on harvest Extent of payment provided to producer upon Quarterly
harvest or slaughter

Payment on MMRV Extent of payment provided to producer upon  Quarterly
reporting or verification

Payment on sale Extent of payment provided to producer upon Quarterly

sale of commodity

Version 1.0
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Field Summary
These data will be collected about each field enrolled in the project for a commodity x practice(s)

combination. In this worksheet, each row will correspond to one field x commodity x practice(s)

combination enrolled in the project. Data for each field will be reported quarterly and are not
cumulative. Report data for any elements that have an update in that quarter. Greenhouse gas benefit

estimates must be entered upon practice completion or annually, as appropriate. If there are no

changes from the previous quarter, do not complete this worksheet for that quarter. This worksheet

includes a section to report the “official” estimate of GHG benefits —amounts of greenhouse gas

emissions reduced and carbon sequestered — for the field. These quantities refer to the estimates that
are used to calculate the project’s aggregate impact (reported in Table 1). Tables 8 and 9 are used to
report alternate estimates of the field-level GHG benefits when additional methods are used to model
(Table 8) or measure (Table 9) these impacts. Any field that can use COMET-Planner must submit those
results, either as the official or alternate model.

Table 7. Field Summary elements

Data element name Description Frequency
Farm ID Unigue Farm ID assigned by FSA
Tract ID Unique Tract ID assigned by FSA
Field ID Unique Field ID assigned by FSA
State or territory of field State name
County of field County name
Commodity type Type of commodity produced from field Quarterly
Practice type Type of practice(s) incentivized in field (up to seven) Quarterly
Date practice complete Date that practice implementation is certified complete Quarterly
Contract end date End date of contract Quarterly
MMRYV assistance provided Indicator that MMRYV assistance is provided to field Quarterly
Marketing assistance provided Indicator that marketing assistance provided for commodity from field  Quarterly
Incentive per acre or head Indicator that a per acre/head incentives is provided for the CSAF Quarterly
practice(s) on this field
Field commeodity value Value of commaodity produced from field Quarterly
Field commaodity volume Volume of commodity produced from field Quarterly
Cost of implementation Total cost of practice implementation in field Quarterly
Cost coverage Percent of total cost of implementation of practice covered by project Quarterly
incentives
Field GHG monitoring Methods used to monitor GHG benefits in field (up to 3) Quarterly
Field GHG reporting Methods used to report on GHG benefits for field (up to 3) Quarterly
Field GHG verification Methods used to verify GHG benefits for field (up to 3) Quarterly
Field GHG calculations Methods used to calculate GHG benefits for field Quarterly
Field official GHG calculation Method used to calculate official GHG benefits for field Quarterly
Field official GHG ER Official estimate of total GHG emission reductions for field Quarterly
Field official carbon stock Official estimate of total carbon sequestration for field Quarterly
Field official CO2 ER Official estimate of total CO2 emission reductions for field Quarterly
Field official CH4 ER Official estimate of total CH4 emission reductions for field Quarterly
Field official N20 ER Official estimate of total N20 emission reductions for field Quarterly
Field offsets produced Amount of carbon offsets produced in field Quarterly
Field insets produced Amount of carbon insets produced in field Quarterly
Other field measurements Indicator that field data was collected for reasons other than GHG Quarterly

benefit estimation

Version 1.0
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GHG Benefits - Alternate Modeled

If greenhouse gas benefits are modeled for the same field using multiple methods, the results for the
alternate models are reported in this worksheet. The “alternate” models refer to those model results
that were not used in the calculation of the project’s aggregate impact (as reported in Table 1). Any field
that can use COMET-Planner must submit those results, either as the official or alternate model. These
data will be collected about the modeled GHG benefits for each field x commodity x practice(s)
combination. In this worksheet, each row will correspond to one field enrolled in the project. Data are
not cumulative. Each quarterly submission should include information for all fields that have new
modeled data. Greenhouse gas benefit estimates must be entered upon practice completion or

annually, as appropriate.

Table 8. GHG Benefits — Alternate Modeled elements

Data element name Description Frequency
Farm ID Unique Farm ID assigned by FSA

Tract ID Unique Tract ID assigned by FSA

Field ID Unique Field ID assigned by FSA

State or territory of field State name

County of field County name

Commodity type Type of commodity(ies) produced from the field (up to 6) Annual
Practice type Type of practice(s) incentivized in field (up to 7) Annual
GHG model Model used to calculate GHG benefits Annual
Model start date Start date of model run Annual
Model end date End date of model run Annual
Total GHG benefits estimated Estimate of total GHG benefits for field Annual
Total carbon stock estimated  Estimate of total change in carbon stock for field Annual
Total CO2 estimated Estimate of total CO2 emission reductions for field Annual
Total CH4 estimated Estimate of total CH4 emission reductions for field Annual
Total N20 estimated Estimate of total N20 emission reductions for field Annual

Version 1.0
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GHG Benefits - Measured

Projects must report the results of any carbon stock or greenhouse gas emission measurements in this
worksheet. These data will be collected at the field level. Each row will represent a separate
measurement method used to calculate GHG benefits for a given field. Data are reported once per year
of measurement and are not cumulative. Each quarterly submission should include information for any
field for which there are new soil samples or new calculations of annual GHG benefits based on actual

measurements.

Table 9. GHG Benefits - Measured data elements

Data element name Description Frequency

Farm ID Unigue Farm ID assigned by FSA

Tract ID Unigue Tract ID assigned by FSA

Field ID Unique Field ID assigned by FSA

State State name

County County name

GHG measurement method Method of measurement Annual

Lab name Entity that conducted analysis Annual

Measurement start date Start date of measurements Annual

Measurement end date End date of measurements Annual

Total CO2 reduction calculated Calculation of total CO2 reduction Annual

Total carbon stock change calculated  Calculation of change in carbon stock Annual

Total CH4 reduction calculated Calculation of total CH4 reduction Annual

Total N20 reduction calculated Calculation of total N20 reduction Annual

Soil sample result Numeric result from soil sample Annual

Measurement type Type of analysis conducted Annual
Version 1.0 Page 11 of 87
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Additional Environmental Benefits

Projects that track additional environmental benefits (e.g., water quality improvements) from enrolled
fields report results in this worksheet. These data will be collected about each field. Each row in this
worksheet will correspond to an enrolled field. Data are not cumulative. Estimates of environmental
benefits must be entered upon practice completion or annually, as appropriate.

Table 10. Additional Environmental Benefits elements

Data element name Description Frequency

Farm ID Unique Farm ID assigned by FSA

Tract ID Unique Tract ID assigned by FSA

Field ID Unique Field ID assigned by FSA

State State name

County County name

Environmental benefits Indicator that project tracks other environmental benefits Annual

Reduction in nitrogen loss Indicator that project tracks reductions in nitrogen loss Annual
Amount Amount Annual
Purpose Purpose of tracking those co-benefits Annual

Reduction in phosphorus loss  Indicator that project tracks reductions in phosphorus loss Annual
Amount Amount Annual
Purpose Purpose of tracking those co-benefits Annual

Other water quality Indicator that project tracks other water quality improvements  Annual
Type Type of water quality metric being tracked Annual
Amount Amount Annual
Purpose Purpose of tracking those co-benefits Annual

Water quantity Indicator that project tracks reduced water use Annual
Amount Amount Annual
Purpose Purpose of tracking those co-benefits Annual

Reduced erosion Indicator that project tracks reductions in soil erosion Annual
Amount Amount Annual
Purpose Purpose of tracking those co-benefits Annual

Reduced energy use Indicator that project tracks reductions in energy use Annual
Amount Amount Annual
Purpose Purpose of tracking those co-benefits Annual

Avoided land conversion Indicator that project tracks reductions in land conversion Annual
Amount Amount Annual
Purpose Purpose of tracking those co-benefits Annual

Improved wildlife habitat Indicator that project tracks improvements in wildlife habitat Annual
Amount Amount Annual
Purpose Purpose of tracking those co-benefits Annual
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Supplemental Data Submission

Project MMRYV Plan

Definition of MMRV elements:

Measurement: Quantification of the greenhouse gas benefits (reduction or capture) using mathematical models
and/or direct physical measurements in the field

Monitoring: Ongoing review and confirmation that the climate-smart practice has been implemented according to
the agreed upon standard and documentation of any changes in the site, implementation, or GHG emissions
impacts over time

Reporting: Documenting and sharing monitoring and measurement results with project partners, the recipient,
and any third-party verification organization

Verification: Independent confirmation that measurement, monitoring and reporting information are complete,
accurate and reliable.

Projects must submit an MMRYV plan that includes details about how each of the following are addressed:
e Quantification approach, including:
o GHG models used
o GHG measurement plan (if applicable)
o Approach to quantifying additional environmental benefits, if applicable (e.g., water quality,
habitat)
e Verification approach:
o Compliance criteria
o Verification plan/methodology
®  Approach to ensuring:
o Additionality
o Permanence
o Leakage
o Impacts of weather
e  Plan for non-compliance

If the project is using a specific MMRV methodology or approach developed by the recipient, a project partner, or
an outside organization, the project can submit documentation associated with the methodology as long as the
documentation addresses each of the above categories.

If the project is tracking other environmental benefits (as reported in the Additional Environmental Benefits
worksheet), include a description of the methodology and tools used to track and report on these benefits.

Field modeled GHG benefit reports

Results from any models besides COMET-Planner used to estimate GHG benefits must also be submitted as a
separate report. This includes projects running COMET-Farm. The full results of any model can be submitted in the
native/standard format generated by the modeling tool and must include the following Unique IDs in the report or
in the file name: State, County, Farm ID, Tract ID, Field ID.

Field direct measurement results

For any direct physical measurements in the field, measurement results must be submitted as a separate report
and must include the following Unique IDs in the report or in the file name: State, County, Farm ID, Tract ID, Field
ID. Measurement results reports must include the name of the equipment used for sampling or data collection, the
name of the lab that analyzed the data, and the analytical method used.

Sample report types include soil analysis reports, summarized results of portable emissions analyzers or flux
towers, water quality analyses, and plant species counts. These could be collected for the purposes of determining
GHG emission reductions or carbon sequestration amounts, for calibration of tools or models, for tracking other
environmental benefits, or for other reasons.
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Data Descriptions

This section provides descriptions and allowable response options for each data element. The guide also
indicates whether each data element is required, applicable at times, or optional; as well as how
frequently each data element must be updated.

Unigue IDs

Project ID: Unique ID at the project level — “Award Identifying Number” shown on award documentation

Partner ID: Unique ID at the partner level — use EIN; if no EIN, a unique ID will be assigned for use in these reports
State or territory of operation: State or territory name

County of operation: Physical county name

Farm ID: Unique ID at the operation level assigned by Farm Service Agency (FSA)

Tract ID: Unique ID at the tract level assigned by FSA

Field ID: Unique ID at the field level assigned by FSA
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Project Summary

Commodity type
Data element name: Commaodity type Reporting question: What climate-smart commodity types are
produced by this project?
Description: Type of commodity incentivized by the project. These commodities include those for whom
farmers are directly receiving incentives or other types of marketing support. See full list of commodity options
in Appendix B. List one commodity per row.

Data type: List Select multiple values: No
Measurement unit: Category Allowed values: FSA commodity list
Logic: None — all respond Required: Yes

Data collection level: Project Data collection frequency: Quarterly

Commodity sales
Data element name: Commodity sales Reporting question: Did project activities result in sales this
quarter of the commodity(ies) produced by this project?
Description: Indicator of sales of commodity(ies) related to project activities. If sales are reported, complete the
Marketing Activities worksheet (Table 3) as part of the quarterly performance report.

Data type: List Select multiple values: No
Measurement unit: Category Allowed values:
e Yes
e No
Logic: None — all respond Required: Yes
Data collection level: Project Data collection frequency: Quarterly

Farms enrolled
Data element name: Farms enrolled Reporting question: Did the project enroll any producers or
fields this quarter?
Description: Indicator that the project enrolled producers or fields. If enrollment activities occurred this quarter,
complete the Producer Enrollment and Field Enrollment worksheets (Tables 4 and 5) as part of the quarterly
performance report.

Data type: List Select multiple values: No
Measurement unit: Category Allowed values:
* Yes
e No
Logic: None —all respond Required: Yes
Data collection level: Project Data collection frequency: Quarterly
GHG calculation methods
Data element name: GHG calculation Reporting question: What methods is the project using to
methods calculate GHG benefits?
Description: List the way(s) that GHG benefits are being measured and calculated by the project this quarter.
Data type: List Select multiple values: No
Measurement unit: Category Allowed values:
« Models
» Direct field measurements
e Both
Logic: None — all respond Required: Yes
Data collection level: Project Data collection frequency: Quarterly
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GHG cumulative calculation
Data element name: GHG cumulative Reporting question: What method(s) was used to calculate the
calculation total cumulative GHG benefits reported here?

Description: List the method(s) that was used to calculate the total cumulative GHG benefits reported by the
project this guarter.
Data type: List

Select multiple values: No

Measurement unit: Category Allowed values:

¢ Models
« Direct field measurements
« Both

Logic: None — all respond Required: Yes

Data collection level: Project Data collection frequency: Quarterly

Cumulative GHG benefits
Data element name: Cumulative GHG Reporting question: What are the project’s estimated total GHG
benefits emission reductions (CO2eq) to date?
Description: Total cumulative estimated greenhouse gas emission reductions from practice implementation.
This is updated quarterly. If there are no changes, enter the same number as the previous guarter.
Data type: Decimal Select multiple values: No

Allowed values: 0-10,000,000

Required: Yes

Measurement unit: Metric tons COzeq
Logic: None — all respond

Data collection level: Project Data collection frequency: Quarterly

Cumulative carbon stock
Data element name: Cumulative carbon Reporting question: How much carbon has the project
stock sequestered to date?
Description: Estimated total cumulative change in carbon stock based on practice implementation. This is
updated quarterly. If there are no changes, enter the same numbers as the previous quarter. Conversion rate is
one ton of carbon = 3.67 tons of COzeq.
Data type: Decimal

Select multiple values: No
Allowed values: 0-10,000,000
Required: Yes

Measurement unit: Metric tons COzeq

Logic: None — all respond

Data collection level: Project
Cumulative CO2 henefit

Data collection frequency: Quarterly

Data element name: Cumulative CO2
benefit

Reporting question: What are the project’s estimated total
cumulative CO2 emission reductions to date?

Description: Estimated total cumulative carbon dioxide emission reductions based on practice implementation.
This is updated quarterly. If there are no changes, enter the same number as the previous guarter.

Data type: Decimal

Measurement unit: Metric tons CO;
Logic: None — all respond

Data collection level: Project

Select multiple values: No

Allowed values: 0-10,000,000
Required: Yes

Data collection frequency: Quarterly

Cumulative CH4 benefit

Data element name: Cumulative CH4 benefit

Reporting question: What are the project’s estimated total
CH4 emission reductions to date?

Description: Estimated total cumulative methane reduction based on practice implementation. This is updated
quarterly. If there are no changes, enter the same numbers as the previous quarter. Conversion rate is one ton

of CH4 = 25 tons of COzeq.
Data type: Decimal

Measurement unit: Metric tons CH4 reduced in

COzeq
Logic: None — all respond

Data collection level: Project

Select multiple values: No
Allowed values: 0-10,000,000

Required: Yes
Data collection frequency: Quarterly
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Cumulative N20 benefit
Data element name: Cumulative N20 benefit Reporting question: What are the project’s estimated total
N20 emission reductions to date?
Description: Estimated total cumulative nitrous oxide reduction based on practice implementation. This is
updated quarterly. If there are no updated numbers enter the same number as the previous quarter,
Conversion rate is one ton of N;O = 298 tons of CO;eq.

Data type: Decimal Select multiple values: No
Measurement unit: Metric tons N20 reduced in ~ Allowed values: 0-10,000,000

COzeq

Logic: None — all respond Required: Yes

Data collection level: Project Data collection frequency: Quarterly

Offsets produced
Data element name: Offsets produced Reporting question: How many carbon offsets have been
produced in the project?
Description: Total carbon offsets produced by enrolled project fields during the quarter. Offsets are defined as
having been verified and certified using an accepted standard and sold into the carbon marketplace.

Data type: Decimal Select multiple values: No
Measurement unit: Metric tons CO;eq Allowed values: 0-10,000,000
Logic: None — all respond Required: Yes
Data collection level: Project Data collection frequency: Quarterly
Offsets sale
Data element name: Offsets sale Reporting question: To what marketplace(s) were carbon offsets
sold?

Description: Marketplaces to which carbon offsets produced by enrolled project fields were sold. Offsets are
defined as having been verified and certified using an accepted standard and sold into the carbon marketplace.
List each marketplace name. Separate names with commas.

Data type: Text Select multiple values: NA

Measurement unit: Name Allowed values: Text

Logic: Respond if >0 to ‘Offsets produced’ Required: Yes

Data collection level: Project Data collection frequency: Quarterly
Offsets price
Data element name: Offsets price Reporting question: What was the average price of carbon

received for offsets?
Description: Average price per metric ton paid for carbon offsets produced by enrolled project fields. Offsets are
defined as having been verified and certified using an accepted standard and sold into the carbon marketplace.
Data type: Decimal Select multiple values: No

Measurement unit: Dollars per metric ton Allowed values: 0-500
Logic: Respond if >0 to ‘Offsets produced’ Required: Yes
Data collection level: Project Data collection frequency: Quarterly

Insets produced
Data element name: Insets produced Reporting question: How many carbon insets have been
produced in the project?
Description: Total carbon insets produced by enrolled fields during the quarter. Insets are defined as having
been verified and certified using an accepted standard and accounted for within Scope 3 emissions for a firm.

Data type: Decimal Select multiple values: No
Measurement unit: Metric tons COzeq Allowed values: 0-10,000,000

Logic: None — all respond Required: Yes

Data collection level: Project Data collection frequency: Quarterly
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Cost of on-farm TA
Data element name: Cost of on-farm TA Reporting question: What is the total amount that has been
spent to provide on-farm TA?
Description: Total cost of any field- or practice-specific technical assistance provided by the praoject (by recipient
or partners) to any producers. This is updated quarterly. If there are no changes, enter the same number as the
previous quarter.

Data type: Decimal Select multiple values: No
Measurement unit: Dollars Allowed values: $0-550,000,000
Logic: None — all respond Required: Yes
Data collection level: Project Data collection frequency: Quarterly
MMRYV cost
Data element name: MMRYV cost Reporting question: What is the total amount that has been

spent on MMRYV activities?
Description: Total cost of all MMRV activities paid for by the project (recipient or partners). MMRV components
are defined as measurement (calculations or estimations of GHG emissions), monitoring (ongoing review and
confirmation that the climate-smart practices have been implemented according to the agreed upon standard
and documentation of any changes in the site, implementation, or GHG emissions impacts over time), reporting
(documenting and sharing monitoring and measurement results with project partners, the recipient, and any
third-party verification organization), and verification (independent confirmation that measurement, monitoring
and reporting information are complete, accurate and reliable). This is updated quarterly. If there are no
changes, enter the same number as the previous quarter.

Data type: Decimal Select multiple values: No
Measurement unit: Dollars Allowed values: $0-550,000,000
Logic: None —all respond Required: Yes

Data collection level: Project Data collection frequency: Quarterly

GHG monitoring method
Data element name: GHG monitoring 1-5 Reporting question: How did the project monitor GHG benefits?

Description: Up to the five most common forms of monitoring GHG benefits used this quarter as part of MMRV
requirements. Monitoring is defined as ongoing review and confirmation that the climate-smart practice has
been implemented according to the agreed upon standard and documentation of any changes in the site,
implementation, or GHG emissions impacts over time. Include up to 5 methods, based on which methods are
most commonly used for this project. The worksheet provides five columns with a drop-down list of the allowed
values. Choose one value for each column. If fewer than 5 GHG monitoring methods are used, leave
unnecessary columns blank. If “other” is chosen, use the additional column to enter other GHG monitoring
methods as free text.

Data type:; List Select multiple values: No
Measurement unit: Category Allowed values:
+ Drones

e Ground-level photos and videos
e  On-farm visit
e Plot-based sampling
e Producer records or attestation
= Satellite monitoring or remote sensing
e Soil metagenomics
e« Soil sensors
» Woater sensors
»  Other (specify)
Logic: None — all respond Required: Yes

Data collection level: Project Data collection frequency: Quarterly
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GHG reporting method
Data element name: GHG reporting 1-5 Reporting question: How did the project track and report
implementation of practices to reduce GHG emissions?
Description: Up to the five most common forms of tracking and reporting on practice implementation used this
year as part of MMRV requirements. Reporting is defined as documenting and sharing monitoring and
measurement results with project partners, the recipient, and any third-party verification organization. Include
up to 5 methods, based on which methods are most commonly used for this project. The worksheet provides
five columns with a drop-down list of the allowed values. Choose one value for each column. If fewer than 5
GHG reporting methods are used, leave unnecessary columns blank. If “other” is chosen, use the additional
column to enter other GHG reporting methods as free text.

Data type: List Select multiple values: No
Measurement unit: Category Allowed values:

¢ Automated devices

e Email

e Mobile app

s Paper

e Third-party actors

¢ Website

e Other (specify)
Logic: None — all respond Required: Yes
Data collection level: Project Data collection frequency: Quarterly

GHG verification method

Data element name: GHG verification Reporting question: How did the project verify implementation
method 1-5 of practices to reduce GHG emissions?

Description: Up to the five most common forms of verifying practice implementation used this year as part of
MMRYV requirements. Verification is defined as independent confirmation that measurement, monitoring and
reporting information are complete, accurate and reliable. Include up to 5 methods, based on which methods
are most commonly used for this project. The worksheet provides five columns with a drop-down list of the
allowed values. Choose one value for each column. If fewer than 5 GHG verification methods are used, leave
unnecessary columns blank. If “other” is chosen, use the additional column to enter other GHG verification
methods as free text.

Data type: List Select multiple values: No

Measurement unit: Category Allowed values:
e Artificial intelligence
* Audit by recipient
¢ Computer modeling
e Photos
* Record audit
e Satellite imagery
e Site or field visit
e Third-party audit
e Other (specify)
Logic: None — all respond Required: Yes

Data collection level: Project Data collection frequency: Quarterly
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Partner Activities

Unique IDs
Partner ID Unique Project ID for each partner

Partner name
Data element name: Name of partner organization Reporting question: What is the official name of the
recipient or partner organization?
Description: Legal name of recipient or partner organization

Data type: Text Select multiple values: NA
Measurement unit: NA Allowed values: Text
Logic: None — all respond Required: Yes
Data collection level: Partner Data collection frequency: Partnership initiation
Partner type
Data element name: Type of partner organization Reporting question: What type of organization is this?
Description: Legal/financial structure of recipient or partner organization
Data type: List Select multiple values: No
Measurement unit: Category Allowed values:
s Commodity groups (501¢5)
e  For-profit
e Individual
e Nonprofit

e  State or local agency
o Tribal agency
e University

Logic: None — all respond Required: Yes

Data collection level: Partner Data collection frequency: Partnership initiation
Partner POC

Data element name: Partner POC Reporting question: Who is the point of contact for

this project at the recipient or partner organization?
Description: Name of a point of contact for the recipient or partner organization

Data type: Text Select multiple values: NA

Measurement unit: NA Allowed values: Text

Logic: None — all respond Required: Yes

Data collection level: Partner Data collection frequency: Partnership initiation;

update as necessary

Partner POC email
Data element name: Partner POC email Reporting question: What is the point of contact’s
email address?
Description: Email of the point of contact for the recipient or partner organization

Data type: Text Select multiple values: NA

Measurement unit: NA Allowed values: Text

Logic: None — all respond Required: Yes

Data collection level: Partner Data collection frequency: Partnership initiation;

update as necessary
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Partnership start date

Data element name: Partnership start date

Reporting question: When did the partnership start?

Description: Date that the partner organization and the recipient began formally partnering on the project

Data type: Date
Measurement unit: MM/DD/YYYY
Logic: No response for recipient

Data collection level: Partner

Select multiple values: NA
Allowed values: 01/01/2023 — 12/31/2030
Required: Yes

Data collection frequency: Partnership initiation

Partnership end date

Data element name: Partnership end date

Reporting question: When did the partnership end?

Description: Date that the partner organization and the recipient stopped formally partnering on the project

Data type: Date
Measurement unit: MM/DD/YYYY
Logic: No response for recipient

Data collection level: Partner

Select multiple values: NA
Allowed values: 01/01/2023 - 12/31/2030
Required: Yes

Data collection frequency: Partnership end quarter

New partnership

Data element name: New partnership

Reporting question: Is this a new partnership?

Description: A new partnership means that the recipient and the partner organization have not had a formal
working relationship (under contract or on a grant) prior to the start of the project.

Data type: List

Measurement unit: Category

Logic: No response for recipient
Data collection level: Partner

Select multiple values: No

Allowed values:
e Yes

e No

e |don't know
Required: Yes

Data collection frequency: Partnership initiation

Partner total requested

Data element name: Partner total requested

Reporting question: What is the total amount of
funding the partner has requested to date from this
project?

Description: Cumulative (total) amount of funds that the partner has requested reimbursement for from the
recipient from the start of the partnership to the end of the reporting quarter. For each quarter’s data entry, the
value must be the sum of all previous entries plus the amount of funds requested in the reporting quarter. If
there are no changes, report the value from the previous quarter.

Data type: Decimal
Measurement unit: Dollars
Logic: No response for recipient
Data collection level: Partner

Select multiple values: NA

Allowed values: 50-5100,000,000
Required: Yes

Data collection frequency: Quarterly
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Total match contribution

Data element name: Total match contribution Reporting question: What is the total match value the
organization has contributed to the project to date?

Description: Cumulative (total) value of funds and in-kind contributions (e.g., staff time, inputs, equipment

rental, marketing support) that the partner has provided as a project match contribution from the start of the

partnership to the end of the reporting quarter. For each quarter’s data entry, the value must be the sum of all

previous entries plus match contributions in the reporting quarter. If there are no changes, report the value

from the previous quarter.

Data type: Decimal Select multiple values: NA
Measurement unit: Dollars Allowed values: 50-5100,000,000
Logic: None — all respond Required: Yes

Data collection level: Partner Data collection frequency: Quarterly

Total match incentives
Data element name: Total match incentives Reporting question: What is the total value of match
provided by this organization for producer incentives?
Description: Cumulative (total) value of funds for incentive payments directly to producers that the partner has
provided as a project match contribution from the start of the partnership to the end of the reporting quarter.
For each quarter’s data entry, the value must be the sum of all previous entries plus match incentives in the
reporting quarter. If there are no changes, report the value from the previous quarter.

Data type: Decimal Select multiple values: NA

Measurement unit: Dollars Allowed values: $0-5100,000,000

Logic: None — all respond Required: Yes

Data collection level: Partner Data collection frequency: Quarterly

Match type

Data element name: Match type 1-3 Reporting question: What types of match
contributions has the organization provided to the
project?

Description: Types of match contributions other than incentives provided directly to producers by the
organization from the start of the partnership to the end of the reporting quarter. Enter up to the top three (in
dollar value) types of match contributions provided. In-kind staff time could be used for technical assistance,
marketing assistance, or other support to producers. Production inputs include seed, fertilizer, pesticides,
equipment and other inputs for use in the field. The worksheet provides three columns with a drop-down list of
the allowed values. Choose one value for each column. If fewer than 3 match types are used, leave unnecessary
columns blank. If “other” is chosen, use the additional column to enter other match types as free text.

Data type: List Select multiple values: No

Measurement unit: Category Allowed values:
¢ Equipmentrental or use
e In-kind staff time
e Production inputs (reduced cost or free)
e Program income

e Software
s  Other (specify)
Logic: None — all respond Required: Yes
Data collection level: Partner Data collection frequency: Quarterly
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Match amount

Data element name: Match amount 1-3 Reporting question: What is the value of the match
contributions the organization provided to the
project?

Description: Cumulative (total) value of funds for each match type that the organization has provided as a

project match contribution from the start of the partnership to the end of the reporting quarter. Enter amounts

for up to the top three (in dollar value) match types. The worksheet provides three columns for this data

element. Enter one value for each column. if fewer than 3 match types are used, leave unnecessary columns

blank.

Data type: Decimal Select multiple values: NA
Measurement unit: Dollars Allowed values: $0-$100,000,000
Logic: None - all respond Required: Yes

Data collection level: Partner Data collection frequency: Quarterly

Training type provided

Data element name: Training type 1-3 provided Reporting question: What types of training has the
organization provided to project partners?

Description: Types of training provided to the project partner as a result of participating in the project during
the past quarter. Training can come from the recipient, a project partner organization (including other divisions
of their own organization, or an outside organization. Enter up to the top three (in dollar value) types of partner
training provided. The worksheet provides three columns with a drop-down list of the allowed values. Choose
one value for each column. If fewer than 3 training types are used, leave unnecessary columns blank. If “other”
is chosen, use the additional column to enter other training types as free text.
Data type: List Select multiple values: No

Measurement unit: Category Allowed values:
e Data collection
e Grant reporting
e  Marketing opportunities
*  Providing financial assistance
e  Providing technical assistance
e Writing producer contracts
» Other (specify)

Logic: None — all respond Required: Yes
Data collection level: Partner Data collection frequency: Quarterly
Activity by partner
Data element name: Activity 1-3 by partner Reporting question: What types of activities has the

organization provided to the project?
Description: Types of activities that the recipient or partner organization has provided during the reporting
quarter. Enter up to the top three (in dollar value) types of activities undertaken. The worksheet provides three
columns with a drop-down list of the allowed values. Choose one value for each column. If fewer than 3 activity
types are used, leave unnecessary columns blank. If “other” is chosen, use the additional column to enter other
activity types as free text.
Data type: List Select multiple values: No

Measurement unit: Category Allowed values:
¢ Marketing support
+  MMRV support
» Producer outreach for enrollment
» Technical assistance to producers
e Training to other partner organizations
s  Other (specify)
Logic: None — all respond Required: Yes

Data collection level: Partner Data collection frequency: Quarterly
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Activity cost
Data element name: Activity cost 1-3 Reporting question: What is the value of the activities
this organization has provided to the project?
Description: Cumulative (total) cost of each activity type that the organization has undertaken or offered from
the start of the partnership to the end of the reporting quarter. Enter amounts for up to the top three (in dollar
value) activity types. The worksheet provides three columns for this data element. Enter one value for each
column. If fewer than 3 activity types are provided, leave unnecessary columns blank.

Data type: Decimal Select multiple values: NA
Measurement unit: Dollars Allowed values: $0-$100,000,000
Logic: None — all respond Required: Yes

Data collection level: Partner Data collection frequency: Quarterly

Products supplied
Data element name: Products supplied Reporting question: What products or supplies were
provided to enrolled fields?
Description: Name(s) of products supplied to enrolled producers as incentives or matching contributions. Enter
the name of each product, including its brand. Separate each product name with a comma. If no products or
supplies were provided by the organization, leave the column blank.

Data type: Text Select multiple values: NA

Measurement unit: Name Allowed values: Text

Logic: None — all respond Required: Yes

Data collection level: Partner Data collection frequency: Quarterly
Product source

Data element name: Product source Reporting question: Which companies provided the

supplies?

Description: Name of firm or company from which supplies were obtained.

Data type: Text Select multiple values: NA

Measurement unit: Name Allowed values: Text

Logic: Respond if text entered for ‘Products supplied’ Required: Yes

Data collection level: Partner Data collection frequency: Quarterly

Version 1.0 Page 24 of 87



ATTACHMENT - DATA DICTIONARY

USDARPa rtnerships for Climate-Smart Commodities Data Dictionary for Recipients
sl February 2023

Marketing Activities

Commodity type
Data element name: Commaodity type Reporting question: What type of commaodity is produced by
the farmers enrolled in this project?
Description: List a single commodity produced or marketed through incentives from this project. If multiple
commodities are produced by the project, use additional rows of the worksheet to report each commodity. Use
the FSA commaodity list in Appendix B and choose the commodity from the list.

Data type: List Select multiple values: No
Measurement unit: Category Allowed values: FSA commodity list
Logic: None — all respond Required: Yes
Data collection level: Project Data collection frequency: Quarterly
Marketing channel type
Data element name: Marketing channel Reporting question: What type of marketing channel is used to
type sell this commodity?

Description: List a single type of marketing channel used to sell the commodity produced by farmers enrolled in
the project. If a single commodity is marketed through multiple channels, use additional rows of the worksheet
to report each combination of commodity and marketing channel. If “other” is chosen, use the additional
column to enter the other marketing channel type(s) as free text.

Data type: List Select multiple values: No

Measurement unit: Category Allowed values:
»  Agricultural marketing board
e Biorefinery
e Commodity broker
e Direct to consumer
* Direct to institution
» Direct to restaurant
« Distributor (including grain elevators)
¢ Food hub or cooperative
e Food processor
¢ Non-food byproducts processor

* Retailer
« USDA
s  Other (specify)
Logic: None — all respond Required: Yes
Data collection level: Project Data collection frequency: Quarterly
Number of buyers
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