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APPLIED ECOLOGICAL SERVICES

SPECIALISTS IN ECOLOGICAL SCIENCE, RESTORATION, MANAGEMENT, AND RESEARCH
17921 W SMITH ROAD - PO BOX 256 - BRODHEAD, W1 53520 - (608) 897-8641

26 October 2015

Sheila Leonard
USDA-NRCS

PO Box 2890
Washington, DC 20013

RE: Submittal of Final Report for NRCS Grant #69-3A75-11-131 (Palouse Soil Carbon Project CIG)

Dear Ms. Leonard,

On behalf of the AES, Inc. team, we want to thank USDA-NRCS for your patience in working with us by
granting us a one year no cost extension to finalize this project. This final report summarizes the project
accomplishments as required. We have learned greatly from this project about the challenges of soil
carbon project marketplaces in a time in the USA where no carbon marketplace of substance or
supporting policy exists.

At the time of approving the no cost extension, AES and USDA-NRCS created a summary letter of
outstanding deliverables that needed to be finalized to close out this project. These were submitted
previously under separate cover to USDA-NRCS. And, we have subsequently been notified by Steve
Campbell, NRCS’s technical representative for this project, that all technical product submittals have
been received, reviewed and approved.

We expect to continue this project and are very close to actually putting final carbon transaction
agreements in place with farmers. Upon execution of the first sales of soil carbon credits, we would like
to work with USDA-NRCS, if your agency is willing, to document the success of this Palouse CIG project in
creating another example of a marketplace ecosystem service transaction. Who should we correspond
with in regard to this possible opportunity?

We have asked Adam Chambers to allow Tom Stoddard, the attorney working with us from
NativeEnergy to talk with USDA-NRCS attorneys about the Securities and Exchange Commission (SEC)
decision to not grant an exemption for SEC regulations when farmers are aggregated under carbon
trades. We would still appreciate the opportunity to coordinate this conclusion with USDA-NRCS.

www.appliedeco.com



Again, thanks so very much for this opportunity to work with USDA-NRCS on this project. We are very
pleased to have completed the science work and marketplace investigations on this project with USDA-
NRCS. We truly appreciate this project and what we and others have learned and look forward to
contributing to USDA-NRCS programs in the future.

Yours very truly,
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Steven . Apfelbaum
Chairman and Senior Ecologist

cc:
Steve Campbell, NRCS, Portland, OR
Adam Chambers, NRCS, Portland, OR
Jacqueline Roscoe, NRCS, Washington, DC



Ry L. Thompson

From: Campbell, Steve - NRCS, Portland, OR <Steve.Campbell@por.usda.gov>
Sent: Monday, October 05, 2015 1:09 PM

To: Steven L. Apfelbaum

Cc: Ry L. Thompson; Thomas C. Hunt

Subject: RE: Applied Ecological Services - CIG Grant 69-3A75-11-131
Attachments: Applied Ecological Services - CIG Grant 69-3A75-11-131

Hello Steven,

Sorry for the delay in responding to your message below. | just returned from vacation.
| have received the deliverables described in the attached e-mail from Ry Thompson. They all met with my approval.

| just checked with Adam Chambers and we have not received the final report and financial reporting documents, which
are due on October 31.

Steve

Steve Campbell

Soil Scientist

USDA - Natural Resources Conservation Service
West National Technology Support Center

1201 NE Lloyd Blvd., Suite 1000

Portland, OR 97232-1208

Phone: 503-273-2421

E-mail: steve.campbell@por.usda.gov

From: Steven |. Apfelbaum [mailto:Steve@appliedeco.com]

Sent: Tuesday, September 15, 2015 12:44 PM

To: Campbell, Steve - NRCS, Portland, OR <Steve.Campbell@por.usda.gov>

Cc: Ry L. Thompson <ry.thompson@appliedeco.com>; Thomas C. Hunt <tom.hunt@appliedeco.com>
Subject:

Steve

Did you ultimately receive the technical report submittals for our Palouse CIG? Hopefully you did and they met with
your approval.

Steven (. Apfelbaum
Applied Ecological Services, Inc.

www.appliedeco.com
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PROJECT DESCRIPTION / ABSTRACT

Applied Ecological Setvices, Inc. (AES) and NativeEnergy (NE) together (AES/NE) with others are working toward a large-
scale agricultural carbon restoration project that includes Shepherd’s Grain members and surrounding farmers located in the
loess hills of the Palouse and Columbia Plateau region. Historic farming practices across the region have resulted in the near
extinction of the native grasslands, serious soil losses, and degradation of hydrological resources.

Based on a variety of models derived from years of research along with additional sampling completed in 2009, AES/NE further
developed and extrapolated models to fit a scale across the entite Columbia Plateau landscape. Utilizing a protocol under
development through the American Carbon Registry, AES/NE has measured, monitored, and expects to have validated carbon
credits stemming from “Low Disturbance Cropping” agricultural practice that disturbs less than 30% of the soil between planting
rows, and retains more than 50% of the crop residue using one pass no-till, and other direct seeding technologies, crop rotation,
and improved soil management. This project demonstrates the role of carbon farming practices in greenhouse gas policy
development as well as the importance of quantitative soil carbon measurements and approved standard methods that can create
verified carbon offset credits. It also provides a roadmap for aggregating landowners across large areas at low cost. Ultimately
the project could be replicated as a model for marketing and monetizing agriculturally derived carbon credits. And, this will be
one of the largest land-based carbon measurement-based carbon marketplace projects to date. It is currently anticipated that this
project will continue outside of this CIG grant process and consummate carbon credit transactions.

Project Outcomes:
e Scale-up the project by developing a carbon farming agricultural partnership with Shepherd’s Grain and neighboring
landowners across the Palouse and larger Columbia Plateau eco-region. The project can be scaled due to the robust
analytic and technical methodologies (GIS mapping, stratification, soil sampling, model projections, etc.).

e Aggregate landowners using a model whereby landowners collaborate across large acreages at a relatively low cost, a feat
that is perceived by the market as a major challenge in developing cost-effective land-based carbon projects. Through
relationship building with landowners, AES/NE will develop, test, and refine a low-cost aggregation model. To this end,
AES/NE is building on previous expetience in aggregating landowners, developing standard partnership structures, and
streamlining landowner interactions and engagement. During this CIG process, over 300,000 acres of land has been
directly involved or interested in participating in this early stage demonstration project.

e Model a successful land-based carbon transaction even though agricultural carbon credits cannot currently be monetized
in the marketplace. This project secks to ensure that credits derived from this project are acceptable in emerging
compliance markets, as well as voluntary markets like VCS and ACR. To this end, AES/NE has developed a unique
partnership of farmers, project developers, carbon investors, scientists, and government officials.

e Produce data, maps and templates to inform policy and support further research. AES /NE utilizes GIS landform and
geomorphic modeling and mapping to design, evaluate, and implement regional, on-the-ground baseline analysis of soil
carbon levels across the Palouse and Columbia Plateau eco-region. The data and map products represent integrated
information heretofore lacking in the region, but useful for agricultural producers, government agencies, scientists,
university researchers, and others.

FINAL REPORT
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1. USDA-NRCS CIG-GHG Project Number and Contract Period

69-3A75-11-131 — August 1, 2011 to July 31, 2015 (one-year no-cost extension granted 5/8/14)

2. Project Title

Developing a Large-scale Agricultural Soil Carbon Transaction in the Palouse Region

Project Director / Principal Investigator

Steven I. Apfelbaum, Chairman of the Board/Principal Ecologist, Applied Ecological Setrvices, Inc.

3. Date of Report / Period Covered

October 26, 2015 for Report No. 8 (Final Report): August 1, 2011 — July 31, 2015

4. _Proposed Changes requiring Prior Approval

No further modifications are proposed at this time.

5. Accomplishments

Task 1 — Business Origination with Shepherd’s Grain

YEAR 1 (August 2011 — July 2012)

During Year One, AES and TEP successfully kicked off the partnership with the Shepherd’s Grain producers and the other
parties involved in the CIG grant. Primary project activities included the following:

Project Kickoff — The project team had a project kickoff meeting in September, 2011 with all of the key project
partners to review the discuss the overall project, while having a more detailed discussion on grant terms, project
timeline, and next steps to kick off the project.

Shepherd’s Grain Producer Meetings — The project team traveled to Washington in November 2011 to hold an initial
learning journey with Shepherd’s Grain producers. Team members attended the annual Shepherd’s Grain producer
meetings and presented the overall soil carbon program, answered producer questions, and discussed concerns that
wete raised.

Business Development Meeting — The project team had a business partner meeting in December 2011, where the
partners discussed potential business models and soil carbon accrual opportunities based on existing models
developed from pre-sampling of soil carbon levels.

Learning Journey Listening Sessions — During January, 2012, members of the project team had a series of excellent
meetings with producers in Washington and Idaho, with a focus on building relationships, understanding producer
concerns and cementing support for the program. The team received completed data release forms that allowed AES
to collect geospatial and related data for the stratification of the landscape and preparation for soil sampling, and gain
access to producer fields during the 2012 soil sampling season.

Producer Enrollment Agreement — In late 2011 and early 2012, the team developed a first-of-its kind contractual
structure for enrolling producers in this land-based carbon project. There were very few problems around the
economic distribution of any future carbon credits — which all parties found fair. Even if carbon markets did not
develop, the producers remained interested in the useful scientific data and analysis that would come out of the
implementation of the methodology. Producers were also eager to be the innovators and first-movers that could help
define and shape emerging policy around land-based carbon markets and their ability to reward producers for
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implementing sustainable agricultural practices in a scientifically rigorous way. However, this process of developing an
acceptable contract to all parties was more challenging than expected due to the following complexities:

o Needing a contract before knowing the terms of the carbon deal.

o Landowner/ tenant relationships.

®  Challenges and Proposed Changes to Acreage Targets — During the enrollment process, it became clear that there was
a misrepresentation of the total acreage available for aggregation amongst the Shepherd’s Grain producers, which was
informally reported as 300,000 acres in the CIG grant application: These turned out to be anecdotal estimates, as the
actual acreage where the team acquired geospatial data was about 150,000 acres, or half of what was projected in the
grant. In addition, the actual amount of land in wheat production (which would be included in the PDD and
subsequent catbon project) is only about 2/3 of the total acreage owned or rented by each of the producers. The
remaining acreage is composed of CRP, pasture, other cropland, etc.—some of which may go back into crop
production over time. So in total, there is about 100,000 acres of cropland among the Shepherd’s Grain producers.
During eatly 2015, AES/NE presented the project at the Pacific Northwest Direct Seeding Association Annual
conference and enrolled an additional 175,000 to 200,000 acres of interested farmers in this project. As a result, but
only after the initial soil carbon measurement results verified the accruals that can be expected, did we approach
additional farmers beyond Shepherd’s Grain. Once the additional farmers learned about the carbon accrual potentials
and the possilbity of a new revenue stream associated with packaging and selling carbon credits from the additional
accrual of soil carbon, they showed interest in participating in this program. As of early 2015, this program has
enrollment and interest in approximately 300,000 acres of farmland owners. However, eatly in this process (in part
because the soil science analytical results were required to inform farmers) AES notified USDA-NRCS that the
original enrollment targets set forth in the grant during the grant program of 300,000 acres and as high as 1 million
acres were likely unattainable during the grant period.

YEAR 2 (August 2012 — July 2013)

During Year Two, AES and TEP continued to build on the relationships developed with Shepherd’s Grain producers and
neighboring producers while also developing a working relationship with Pacific Northwest Direct Seeding Association
(PNDSA), one of the largest producer groups in the Palouse region. TEP presented the program at their annual conference
about the project. TEP and AES began working with local conservation districts, universities, and NRCS to build support
around the program and find ways to leverage other conservation initiatives in the region. AES worked closely with the Perfect
Blend, a biotic fertilizer company based west of the Palouse region in Othello, WA, to secure several loads of biotic fertilizer
that could be used for yield trials on Shepherd’s Grain fields. In addition, a load was delivered to Dr. David Huggins at
Washington State University’s Cook Farm research fields near Pullman to analyze the nitrous oxide emissions associated with
this fertilizer product as compared to conventional anhydrous ammonia fertilizers.

YEAR 3 (August 2013 — July 2014)

During Year Three, the AES cash match partner, EKO Asset Management Partners, left the project and The Earth Partners
phased out their involvement as well. AES continued to work closely with Shepherd’s Grain to provide updates on project
status and project challenges faced through regular conference calls and email updates. After a period of dormancy, AES
secured a new cash match partner, NativeEnergy, and introduced them to Shepherd’s Grain through several conference calls.
AES worked closely with Perfect Blend, a biotic fertilizer company based west of the Palouse region in Othello, WA, to
present on the Palouse project and carbon markets at their Biotic Conference in December, 2013.

YEAR 4 (August 2014 — July 2015)

During Year Four, AES and NaziveEnergy continued to coordinate with the Shepherd’s Grain management team to provide
updates on project status and seek technical information related to the conservation cropping activity necessary for
development of a new methodology. Much of the collaboration emphasis during the reporting period was focused on
finalizing the development of a Participant Solicitation document titled “So#/ Inmprovements with Reduced Tillage and Improved Fertility
Management in the Palouse”, a farmer information piece focusing on the project requirements necessary to meet the ACR
standards for a carbon project. After extensive discussions with Shepherd’s Grain, this document was finalized and is being
used to convert the “enrollment agreements” into carbon “transaction agreements” and engaging additional farmers in the
CIG project/carbon transaction.

Task 2 — Mapping, Screening and Stratification of the Palouse
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YEAR 1 (August 2011 — July 2012)

During Year One, AES began the mapping, screening and stratification of the Palouse region. Primary project activities
included the following:

Base Mapping — Basic data gathering and mapping was conducted for the entire Columbia Plateau for visualization
and regional context, with a dozen or more data themes including: political boundaries, eco-regions, roads, surface
landform, surface water and watersheds, average precipitation and temperature, general soils, land cover, geology, and
aerial photography. Advanced data gathering and preliminary stratification for soil sampling was concentrated in the
eastern counties of the Columbia Plateau, within which most of the Shepherd’s Grain farm operations are located.
Preliminary Analysis of Soils — Initial geospatial analysis was used to filter or screen out soil map units that are the
least homogeneous with regard to soil carbon and that are difficult to sample because of rock and shallowness. The
ideal soils were the deep silt loams derived from loess parent materials that are typical of the Palouse Hills L4 eco-
region within the Columbia Plateau.

Preliminary Analysis of Topography — Since soil carbon varies with topographic characteristics, preliminary
topographic analysis was conducted to determine likely stratification for soil sampling. Two terrain characteristics
were investigated, aspect and topographic position. Further research considered possible categories for
temperature/precipitation/elevation which are highly cotrelated from lower to higher elevations across the plateau.
Base Mapping — As the project progressed during year one, data gathering and base mapping expanded both in
geographic scope and type of content in order to meet the needs of soil sampling throughout the Columbia Plateau.
For instance, USGS 10m DEMs were obtained for the entire region and mosaiced together, with derivative rasters
including slope, aspect and shaded relief developed for screening, stratification and field survey maps. Contours with
20 foot intervals were generated for 26 counties where field survey maps were needed. Additional SSURGO soils
data were obtained and generalized for a total of 29 counties. 2011 NAIP aerial photography was obtained for 25
counties where soil sampling occurred.

Screening — The screening process eliminated certain areas from consideration for soil sampling using the factors of:
1) access permission and field land use, 2) soils, and 3) terrain. Using GIS, the majority of 2012 soil sample locations
were allocated randomly before sampling began within the areas known to be accessible and appropriate for sampling.
The following 4 screening factors were used:

o Sereening Factor 1 — Access Permission and Field Land Use — Data from the USDA Farm Services Agency (FSA)
was obtained with permission from participating operators and used to focus initial plot allocation on fields
under no till / direct seed practices. Operators provided detailed descriptions of farming practices, including
the year no till practices began for each field. The screening process classified each field into one of the
following groups relevant to sampling:

*  “No-Till Cropland” — fields with continuous no till

= “No-Till-0 Cropland” — fields where conversion to no till began in 2012

*  “CRP Cropland” — fields under CRP contract

" “Grass Cropland” — fields that are not being cultivated and are not under CRP

= “Other Cropland” — fields that have ‘non-standard’ or mixed tillage histories, unknown number of
years in direct seed or rotational cultivation

®  “Reference” — area reported by an operator as never having been under cultivation.

o Sereening Factor 2 — Soils — The initial analysis focused on the most uniform and easiest to sample soils; those
largely from loess parent material with silt-loam surface textures. Very few of the accessible no till fields were
screened out because of soils.

o Sereening Factor 3 — Topography — The only use of topography for screening was to remove areas of greater than
25 percent slope from pre-allocation of samples in the no till and CRP fields. This was done to ensure safe
operation of the soil sampling equipment. Sampling in reference areas used hand-carried tools so steep
slopes were not necessarily a limiting factor for these crew-allocated plots.

Stratification For Sample Plot Allocation — The initial steps at stratification used four discrete variables that would
ensure an adequate distribution of samples in the sampling effort. The four variables included: 1) Slope Position (2
categories), 2) Aspect (2 categories), 3) Precipitation Zone (5 categories) and 4) Tillage History (7 categories) for a
total of 2 x 2 x 5 x 7 = 140 unique combinations or strata. These are described below.

o Stratification Factor 1 — Topographic Slope Position — The Jenness topographic model was used to classify two
categories: Upper Slope and Lower Slope.
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o Stwratification Factor 2 — Topographic Aspect — Two aspect categories were used in the stratification: Southwest
(between 135 and 315 degrees azimuth) and Northeast (between 315 and 135 degrees azimuth).

o Stratification Factor 3 — Precipitation Zone — Average Annual Precipitation data based on the PRISM model was
used to develop precipitation zones. The data was re-classed into 6 categories: <9 in, 9-12 in, 12-15 in, 15-18
in, 18-25 in and >25 in.

o Stratification Factor 4 — Tillage History — This is the primary independent variable of interest. Foundational to
the modeling effort is the expected continuum of the dependent variable, soil carbon, from a low value for
conventional tillage, through increasing values for length of time in direct seed, to reference or natural areas
with the highest values. For plot allocation the histories were grouped as follows: Conventional, 1-5 Yr.
Direct Seed, 6-12 Yr. Direct Seed, 13-20 Yr. Direct Seed, 21+ Yr. Direct Seed, Natural/Reference Area, and
CRP.

e Sample Plot Allocation For Soil Carbon Modeling — The purpose of predictive model building for this project
warranted a different sampling approach than the stratified random sampling proposed in the TEP Soil Carbon
Quantification methodology. Plot allocation for predictive model building allocates samples in equal number across
all factor levels or strata combinations.

YEAR 2 (August 2012 — July 2013)

During Year Two, AES continued the QA/QC process on the data points collected during the 2012 field sampling season.
Data from the stratification process characterizing each sample point was provided to the statisticians for use in the statistical
analysis and modeling process. The primary sample point attributes analyzed for fit in the model development phase included:
slope position, aspect, precipitation, curvature, and years in no-till. As the project team delved deeper into the statistical
analysis process with the team statisticians, additional data was queried from the GIS database for more precise analysis.
Where available, continuous variables were utilized in the analysis process, rather than those that represented a range of values,
for more precise analysis.

YEARS 3 & 4 (August 2013 — July 2015)

During Years Three or Four, no major mapping or stratification activities were completed. Several maps were provided to
NRCS staff to ensure deliverable 1 was complete. Additional work was completed on the Map of Soil Carbon Levels for use
at the Pacific Northwest Direct Seeding Association meeting in January 2015 and for delivery to NRCS in February 2015. The
map included interpretive information on soil carbon accruals within each of the primary climatic zones of interest. The
carbon accrual findings were presented in a formal presentation to the attendees at the conference and walk-ups who came to
a conference booth staffed by AES/NE. There was significant interest in participating in the soil carbon program
demonstrated by farmers signing up for learning more and enrolling in the program.

Task 3 — Sampling and Analysis using TEP Methodology of
Palouse Region

YEAR 1 (August 2011 — July 2012)

During Year One, AES completed soil sampling phase of the Palouse Soil Carbon Project. Project activities included the
following:

e Literature and Data Review — A literature review was completed for the project to begin understanding the study area
in more detail, with particular emphasis on the following: geologic history, pre-settlement ecological conditions,
carbon-friendly farming /no-till practices, and related agticultural research that emphasized conservation of soil and
water resources. Through the literature search and through discussions with the technical team members, the project
team also began to understand the key soil scientists and agricultural researchers in the region, and their respective
universities, that could provide insight into the topics of our research. Soil surveys from the counties in the study area
were collected and reviewed. The statistical team analyzed the soil carbon dataset from the initial sampling of
Shepherd’s Grain farmer fields conducted in summer 2009. Initial stratification maps were reviewed to assist in
developing a preliminary sampling plan for November 2011.
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e  Preliminary Soil Sampling — During the November visit to the Palouse and Columbia Plateau eco-region, the project
team conducted preliminary soil sampling at five Shepherd’s Grain member farms and collected 45 soil cores. The
goals of the sampling effort were:

o Test the physical sampling methods and determine sampling efficiency with new equipment;

o Gain insight into variation in carbon levels by slope position and aspect;

o Gain insight into variation in carbon levels by geographic region and land management practices; and

o Gain insight into changes in soil carbon levels throughout the 1m soil cores.
At each of the five sites, the team surveyed the landscape to assess the geomorphic position in the landscape, then
collected soil cores in a north-south transect at numerous slope positions (summit, shoulder, back, foot, toe) and
aspects (north or south facing). At each sampling location, one core was collected for lab analysis and a second soil
core was collected for description on site by the sampling team, including: depth of genetic horizons, soil texture, soil
structure, and soil color (wet and dry). Additional information was documented in the GPS unit, including: farm
name, time in no-till practice, soil core number, slope position, slope shape (convexity/concavity), and aspect.

e Laboratory Analysis of Soil Cores — The 45 soils cores collected during the November 2011 preliminary sampling trip
were described and bulk density and soil carbon analysis completed. Once analyzed, the project team and statistical
consultants used the results to help guide the development of the soil sampling plan for spring 2012.

e Soil Sampling Field Season — Preparation — The preparation for the field season began during winter 2012 and
included completion of the stratification process and allocation of samples across the available producer fields, as
described in Task 2 above. Extensive planning to ensure all logistics were in place to ensure a safe and successful field
season was proceeding on a parallel track. Logistics included securing and preparing field sampling equipment,
purchasing supplies and safety equipment, hiring and training crew members, securing permission to fields with
standing crops, and so on.

e Soil Sampling Field Season — Sampling in Shepherd’s Grain No till and CRP Fields — Once soil sample locations were
allocated across the strata, as described in Task 2 above, the team provided maps to every Shepherd’s Grain producer
by email and followed up with a phone call to ensure there were no concerns with the sample locations. The vast
majority of the points were acceptable to producers and the crews were ok to access fields after the phone call. The
sampling included approximately 700 soil cores total, with the vast majority occurring in the no till and CRP fields
managed by the Shepherd’s Grain producers.

e Soil Sampling Field Season — Sampling on Conventional Tillage Fields — In addition to the primary task of sampling in
no till, soil sampling crews were tasked with securing samples from conventional tillage and minimum tillage fields.
Since all Shepherd’s Grain farmers primarily utilized no till cultivation methods, this additional land had to be secured
during the field season. One of the more effective ways of finding new producers to add to the sample base,
particulatly conventional till farmers, was to ask for recommendations.

e Soil Sampling Field Season — Reference Natural Areas — Once field season began, AES identified potential reference
natural areas that could be sampled throughout the region once sampling in time-sensitive crop fields was completed.
We sampled a variety of sites in Oregon, Washington and Idaho owned by Washington Department of Natural
Resources and The Nature Conservancy (Oregon or Washington chapters), as well as smaller sites owned by
individuals (prairie remnants) and small conservation organizations. General characteristic of these natural areas
included the following: thin, rocky soils, steep slopes, shallow bedrock, dry precipitation zones, rare plant species, etc.

e Soil Sampling Field Season — Sampling Protocols — A high-level description of the sampling protocols follows below:

o Navigating to the Sample Location — Hardcopy aetial/ topographic maps, in combination with Trimble GPS units,
were used to locate the sample points. The topographic maps allowed for navigation through the fields
(around steep slopes and mature crop fields) to get within close range of the sample locations, then the GPS
units were used to the precise sample point.

o Collection | Extraction of Soil Core with Giddings Sampler — Upon artiving at a sample location, the crew followed a
specific step-by-step process for extracting a soil core using the Giddings hydraulic soil sampler.

o Collection of Duplicate Soil Core — A duplicate soil core was taken for each of the strata combinations by rotating
the probe about one foot to either side (of center), then collecting another soil core.

o Manual Soil Sampling Protocol (for Reference Natural Area Sampling) — Due to the ecological sensitivity of the
reference area sites, the crews fabricated and used a manual soil sampler that allowed for utilization of
existing plastic soil sleeves and collection of an identical 2” diameter x 1m long soil core for analysis (though
at most sites refusal was met prior to reaching 1m).

e Soil Sampling Field Season — Data Collection at Soil Core Locations — Protocols on supplemental data collection at
each soil core sampling location were provided to the field crews, including:
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o GPS — Once the soil core was extracted, a sub-meter accuracy GPS point was collected.

o Sample Location and Site Attributes — A data sheet was completed documenting the bar code number, slope
shape/position, GPS coordinates, current crop, field history, or other site notes were recorded.

o Soil Core Attributes — Soil core depth was documented at each location as a QA/QC metric with the lab. If
refusal was met, the depth was documented.

o Photographic Documentation — Photographs in the four cardinal directions were collected at each soil core
location. Additional photos were taken documenting crops, interesting features, scenic beauty, etc.

e Soil Sampling Field Season — Sample Labeling, Processing and Shipment — Protocols on the proper handling and care
of soil cores were provided to the field crews, including:

o Labeling — Once the soil core was extracted, it was capped and a barcode label applied.

o Handling — Soil core handling was kept to a minimum between field collection and shipping.

o Storage — Soil cores were stored until a sufficient quantity were collected for shipment to the soils lab.

o Shipping — The soil cores were packed/shipped in a heavy-duty wood crate that held 575 cores.

At the completion of the sampling period, two field crews had collected 710 total cores. The goal was to collect a full 1m
core, but this was not possible at every location. The 710 cores reflected 608 unique sampling locations and included 102
duplicates. Samples were collected from a wide variety of field histories and included the following: Conventional Tillage (81
samples), 1-5 yrs. in no-till (73 samples), 6-12 yrs. in no-till (100 samples), 13-20 yrs. in no-till (84 samples), 21+ yrs. in no-till
(52 samples), CRP (101 samples), Miscellaneous (Irrigated) (8 samples), and Reference Natural Areas (109 samples).

YEAR 2 (August 2012 — July 2013)

During Year Two, AES began the laboratory analysis phase of the Palouse Soil Carbon Project. During the second half of
2012, cores were shipped to the University of Missouri Soils Characterization Lab for sample analysis. To begin, laboratory
staff extracted the cores from the sample casing. Each soil core was described by a PhD soil pedologist and split into native
soil horizons (A, Ap, AB, Bt, etc.) for more detailed physical and chemical analysis. After they were split and described, the soil
pedologist recorded notes of unusual structure or evidence of erosion and took a digital photo. In sum, 2062 laboratory
samples were analyzed from the 710 cores (~3 horizons/core). The analyses completed on each soil core included the
following: Core Description and Splitting by Horizon, Course Fragments, Bulk Density, Total Carbon (%), Organic Carbon
(%), and Inotrganic Carbon (%). AES worked closely with the Soil Charactetization Lab and project statisticians to QA/QC
the laboratory analysis dataset for statistical analysis.

YEARS 3 & 4 (August 2013 — July 2015)

During Years Three and Four, no sampling or analysis activities were completed.

Task 4 — Analysis and Baseline Development

YEAR 1 (August 2011 — July 2012)

During Year One, AES assembled its statistical team and began assembling the technical team to review the soil carbon
projections, once completed. Initial discussions between the statistical team and the University of Missouti Soils Lab were
held to understand laboratory analysis procedures and potential for statistical variation during laboratory tests. As reported
above, the project team conducted preliminary soil sampling with the following goals:

e Test the physical sampling methods and determine sampling efficiency with new equipment;

e  Gain insight into variation in carbon levels by slope position and aspect;

e Gain insight into variation in carbon levels by geographic region and land management practices; and
e Gain insight into changes in soil carbon levels throughout the 1m soil cores.

Laboratory analysis of the initial 45 soil samples was completed in spring 2012 and analyzed by the team’s statistician, Dr.
Kevin Little of Informing Ecological Design, and were used to inform the soil sampling field season and future laboratory
analyses. Though the dataset was very small, several initial findings informed future work, including:
e The sampling confirmed our model for stratification, and the reconnaissance sampling verified our understanding of
the importance of landscape/slope position, aspect, precipitation, etc. on soil carbon values.
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e Our predictive model matched well with other models in widespread use, such as the Topographic Wetness Index
(TWI) — an important cross-convergence of data in our work and research.

YEAR 2 (August 2012 — July 2013)

During Year Two, AES worked closely with the soils lab and the project statistician on an iterative QA/QC process for
laboratory data. As the analyses were completed and data became available from the lab, an intensive process of data review
and QA/QC was completed by the project statisticians to ensure any issues that arose with data were addressed as soon as
possible. This review process is outlined below. Because of this staggered method of receiving data, it was agreed that no
detailed statistical analysis of the data would be conducted or completed until all data was received.
e Data Review and Cleaning — As cores were processed by the lab, project statisticians prepared diagnostic plots and
tables to identify aberrant values.

e  Revise Master Data Table — In addition to horizon labels that will be incorporated in the basic data analysis, the lab
also generated data on probable soil movement for later analysis. Project statisticians worked with the lab to assure
consistency of horizon labels in the data table.

e Generate Initial Statistical Models of Soil Carbon — Project statisticians built a number of linear models in both
original scale and log (base 10) values. The log values appeared to provide a better basis for analysis, stabilizing the
variance over the range of responses. Project statisticians worked with total soil core carbon (kg C/m?), detived from
lab values of percent carbon and density, summed over the horizons (typically 3 horizons), fitting models in both
organic and organic + inorganic carbon.

AES hired Informing Ecological Design (IED) to provide statistical services with the intent of developing a landscape scale
model for soil carbon based on physical characteristics and years of no-till management. Ultimately, we wanted to show
evidence that increasing the number of no-till years caused an increase in soil carbon accrual. The design and analysis focused
on a related but different problem: is an increase in no-till years associated with an increase in soil carbon, when we look at a
set of cores sampled in one year? In other words, we conducted a cross-sectional study (with respect to years of no-till
farming) to give us insight into a longitudinal problem, the effect of increasing no-till years on given locations.

The statisticians derived a linear model that provided an estimate of soil carbon as a function of years of no-till management.
The point estimate is 0.135 kg/m2/year over the range of 0 to 20 years, with an approximate 95% confidence interval: (0.044,
0.225). This model applied to areas within the Palouse roughly above median 30-year precipitation levels and above the first
quartile of a slope position parameter. We also analyzed an extensive set of duplicate cores that yields an estimate of core to
core variation that may be used for TEP method planning.

In addition to the statistical analyses, the project team developed a set of “qualitative findings” from the observations of the
sampling team and laboratory analysis team:

e The project team’s understanding of the landscape is improving — we can account for a lot of the variability, but not
all. These are natural systems and we’re still learning about them.

The project team and statisticians are working toward a predictive model for carbon accruals in this landscape.
The early results confirmed that Carbon is located in the wetter precipitation zones and lower slope positions.
There are many instances of deeply buried soil carbon in this landscape.

The carbon levels in the uplands/uppet slope positions may never equal those in the lower slope positions, but the lab
analysis is indicating there is great potential for accrual there.

e The data tables from the lab allow summations of the data (as needed) — e.g. sort by A and B horizons; look at an
overall average number; include range in soil carbon values; soil carbon in topsoil — x tons / actre to y tons / acte; Split
between upland vs. lowland, etc.

e It is still difficult to ferret out the direct influence of cultivation practices in this landscape.

YEARS 3 & 4 (August 2013 — July 2015)

During Years Three and Four, no major analysis or baseline development activities were completed, however, ongoing
discussions on project sampling, analysis and baseline development continued with NativeEnergy as they conducted due
diligence on the project and envisioned next steps required to translate the technical body of work into a viable carbon project.
These discussion led to the cooperative development of a new ACR methodology titled “Cropland Management Greenhouse Gas
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Mitigation Methodology”, which evolved into the “Methodology for Soil Carbon Sequestration from Low Disturbance Cropping”. Project
team members completed deliverables 2 and 3 including:

e Summary report titled “Comparative Analysis of Alternative Carbon Accrual Estimation Methods”; and

e Summary report titled “Macro-level Regional Environmental, Economic and Societal Benefits from Soil Carbon
Improvement Practices in the Columbia Plateau Eco-Region of 1daho, Oregon and Washington”.

Task 5 — Deal Packaging for Shepherd’s Grain and Surrounding
Farmers

YEAR 1 (August 2011 — July 2012)

During Year One, no deal packaging activities were completed.

YEAR 2 (August 2012 — July 2013)

During Year Two, the project team developed a term sheet that would govern the rights to carbon credits and the contractual
relationship between an investor and a developer in the case of this project. This agreement provided protection for the
investor and developer to commit the risk capital while also ensuring the producers certain rights. The agreement merged the
language and structure of an Emissions Reduction Purchase Agreement (ERPA) with the flexibility that a legal agreement that
can accommodate eatly-stage investment in a project where the carbon has not been verified, and as such, where the developer
cannot provide warranties and guarantees around the carbon asset. In November 2012, TEP went on a trip to the Palouse, to
meet with producers, facilitate program enrollment, and provide an on-the-ground due diligence opportunity for the investor,
EKO Asset Management Partners.

The project team discussed with the Verified Carbon Standard (VCS) the challenges associated with the eligibility criteria for
producers under their program. It was deemed that further research was needed to determine if a PDD would be the
appropriate avenue for the programmatic approach and regional program that the Palouse Soil Carbon project was seeking to
develop.

Despite the positive discussions between TEP and numerous interested parties (e.g. The Carbon Neutral Company, British
Gas, and The Climate Trust), the market for carbon weakened globally — in particular the voluntary market. Overarching
marketplace concerns affected the likelihood that a carbon deal could be completed as a part of this project, some of which
have transpired or become much more of a concern. These issues were no longer obstacles for the project, but became
barriers to successful completion of a carbon deal within the project grant period, including:

1. Lack of Carbon Market — With a largely non-existent carbon market in the US and around the wotld, it appeared
unlikely that the project could attract an investor or generate carbon credits with value capable of covering the costs
associated with their certification. Though the California Air Resources Board (C-ARB) formalized the rules for their
carbon program, agricultural projects outside of California would be excluded for the foreseeable future.

2. Project Design Document — Due to the lack of a carbon market, development of a PDD, as originally proposed for
the project, would have been a hollow exercise of limited value. Additionally, it appeared highly unlikely that a PDD
could be developed facing the barriers of eligibility, additionality, and permanence within the VCS rules.

3. Voluntary Signup — Participation in a carbon program requires voluntary participation from both producers and
landowners, where leases are involved. Both parties must be in agreement with, and committed long-term to, the goals
of the program being developed. When the focus is on soil carbon accrual, this commitment may be up to 30 years to
ensure “permanence” of the soil carbon resource.

Throughout the US, most agricultural communities are in transition as the current generation of farmers and landowners are
retiring in large numbers, their children are leaving the farm, and the land is in flux. The Palouse region is no exception. The
producers who enrolled in the program initially through Shepherd’s Grain both own and lease the land they farm. Many of
the leases are short-term and landowners are unwilling to commit to long-term to leases, much less to practices occurring in
their fields for 30 years. Often, the fields they lease are owned by several family members (e.g. family trusts) who live far from
the community and have more interest in the revenue than long-term stewardship of the soil resource. These land tenure
issues are complex and create a situation that is beyond our control in recruitment for the soil carbon program.
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YEAR 3 (August 2013 — July 2014)

EKO Asset Management Partners notified AES of their intent to leave the project team and no longer serve as the cash match
partner late in year two. As a result, several months were spent during year three searching for a new cash match partner.
Discussions between AES and The Climate Trust were held in Portland in December 2013. Though they did not have the
flexibility with the funds they manage to co-develop the project, they were interested in any carbon credits or offsets generated
from the project and encouraged the project team to continue the conversation as the project continued if a replacement cash
match partner was secured.

Discussions between AES and NativeEnergy of Burlington, Vermont began in December 2013 about the potential for their
group to replace EKO Asset Management Partners as the cash match partner on the project, who left the project team.
NativeEnergy was interested in co-developing the project in the Palouse region with funds from their HelpBuild™ program
and helping to broker any carbon credits generated from the project. Many of their existing clients and partners were very
interested in the program. In April 2014, NativeEnergy provided a commitment letter to AES and NRCS to co-develop the
project and help to market and sell the carbon credits generated from the project. AES and Native Energy created a draft
Participant Solicitation Document titled “So#/ Improvements with Reduced Tillage and Improved Fertility Management in the Palonse” for
discussion with Shepherd’s Grain, initially, and focused on the project requirements necessary to meet the VCS standards for a
carbon project. Primary sections of the document include:

e Project History;
Farm Benefits;
Eligibility Requirements (Ownership/Control, Commitment to No-Till, and Financial & Management Plan);
Farm Responsibilities (Access to Farm, Training, and Reporting);

Estimated Project Revenues and Costs;

Estimated Reduced Operations and Maintenance Savings;
e About AES; and
e About NativeEnergy.

YEAR 4 (August 2014 — July 2015)

During Year Four, after a detailed review of the aggregation model and project development model proposed on the Palouse
soil carbon project, Tom Stoddard, an attorney from NativeEnergy raised a concern that the grouping of multiple farmers into
a single “grouped project” with revenues variable based on market value of the carbon credits and success in marketing them
might result in the contracts with the farmers being considered to be investment contracts, and thus securities, by the SEC or
state securities regulators. Outside counsel confirmed that it was indeed an issue, and recommended either requesting a “no
action” letter from the SEC, or structuring the project as an exempt offering of securities under Rule 506 of Regulation D,
with the former being the preferred option. Accordingly, Mr. Stoddard conducted the necessary research and prepared and
filed a lengthy no action request with the SEC. In addition, Mr. Stoddard researched the state securities laws, and applicable
case law, of each of the States of Washington, Oregon and Idaho, and prepared and filed no action requests with each state,
customized based on its laws. After several months, the SEC requested additional research on a particular issue and further
discussion of it in a revised request letter, which Mr. Stoddard did, for the SEC and again for each of the three states. Months
later, the SEC staff formally declined to grant relief, refusing to state whether they viewed the prospective farmer contracts as
investment contracts or not. Subsequently, Mr. Stoddard withdrew his requests from the SEC and each state, as is routine
when relief is denied. Ultimately, it was determined that the project could proceed under Rule 506, but not without significant
additional burdens.

The final SEC request letter was provided to Adam Chambers, USDA-NRCS, in January, 2015 to share with internal USDA
attorneys. It was agreed that further discussion, if necessaty, would take place with Tom Stoddard and USDA legal team prior
to interagency discussions.

Multiple requests were made of the USDA CIG project contract representative to provide or arrange the follow-up telephone
meetings with Tom Stoddard, but USDA follow-up was never arranged and requested.

AES_CIG_60-3A75-11-31_Report_No 8_Final Report_FINAL 10



Task 6 — Aggregation and Farmer Engagement beyond Shepherd’s
Grain and Surrounding Members

YEAR 1 (August 2011 — July 2012)

During Year One, building relationships with Shepherd’s Grain producers remained the primary focus of the aggregation
work. By establishing and building on a foundation of mutual trust and understanding, it was deemed that any efforts for
further aggregation work beyond Shepherd’s Grain would be much easier. During the field season, the sampling crews
regularly interacted with the Shepherd’s Grain producers and asked them about additional producers in the area (both
conventional and no-till) that may allow soil sampling in their fields and may be interested in the program. Through this
farmer to farmer and community-based approach, we were able to continue to build interest in the program from a dozen
additional farms.

YEAR 2 (August 2012 — July 2013)

By the end of Year Two, the project team had approximately 100,000-acres of Shepherd’s Grain producers committed and/or
under contract of the Producer Enrollment Agreement. During summer 2012, TEP sent out a final Producer Enrollment
Agreement following multiple iterations that incorporated input from farmer groups, lawyers, and potential investors. During
the second half of 2012, the project team communicated with producers, answering their questions, and encouraging them to
sign up in the program. It became easier to engage later in the year once the fall harvest and winter wheat and cover crop
planting seasons were completed. Also, the validation of the TEP Soil Carbon Methodology, and the resulting press release,
encouraged a few of the unsigned producers to participate.

To build on this success, TEP continued to strengthen its relationship with the Pacific Northwest Direct Seeding Association
(PNDSA), one of the largest producer groups in the Palouse region of which many Shepherd’s Grain members are a part, and
gave a presentation at their annual conference on the CIG soil carbon project.

During early 2013, AES staff worked closely with USDA-NRCS field staff focused on the rollout of the EQIP funding being
made available to support the CIG-GHG projects. Over the course of several weeks, AES staff participated in numerous
conference calls NRCS staff to craft the EQIP opportunity for the Columbia Plateau region of Oregon, Washington and
Idaho to be symbiotic with the CIG project, where possible. In the end, it was determined that the NRCS could not directly
encourage EQIP eligible farmers to participate in the GHG-CIGs. As a result, minimal interest in the project resulted from
the large pool of EQIP funding made available in the region for no-till and other soil carbon friendly management practices.

YEAR 3 (August 2013 — July 2014)

During Year Three, Steve Apfelbaum presented to approximately 200 grain growers from the region at the Perfect Blend
Biotic Conference 2013. Steve’s presentation was titled “Ecosystem Services and Credits” and emphasized soil carbon and
GHG emission credit projects. He focused on the Palouse CIG soil carbon sequestration project and walked producers
through the project study design and technical work completed to date, discussed the market opportunity, and invited farmers
to learn more about potential participation. During his visit to the region, Steve met with several Shepherd’s Grain farmers
who were in attendance at the conference. The project team held additional strategy sessions with project partners on the who
and how of engaging more farmers and including more land in the project.

YEAR 4 (August 2014 — July 2015)

During Year Four, Steve Apfelbaum (AES) and Kirsten McKnight (NaziveEnergy) attended the Pacific Northwest Direct Seed
Association conference to present a talk and poster on the soil carbon science findings. During the conference Environmental
Markets breakout session, Steve presented an overview of the Palouse Soil Carbon project. The Palouse Soil Carbon Project
(AES/NativeEnergy) was one of the sponsors for the conference and the project had a booth in the Exhibitor space to solicit
additional farmers interested in participating in the program.

Over the course of the 2.5 day conference, Steve and Kirsten spoke to dozens of farmers from the 500 present who were very
interested in the program. A total of 43 growers representing neatly 150,000 acres signed an information sheet requesting
more information on eligibility for enrollment, and next steps after the conference. A ~additional 50,000 acres of farmland
owners who didn’t disclose the actual owned or leased acreages on the additional information request/enrollment form are
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also now involved in the conversation. In addition, several farmers suggested the project team reach out to several large
landowners not present at the conference to gauge their interest in participating in the program.

During the PNDSA meeting, Steve and Kirsten had the opportunity to meet with Shepherd’s Grain leadership to strategize
about the next steps for collaboratively scaling up acreage in the program. We discontinued the conversation with these
additional interested farmers until resolution of the Security and Exchange Commission findings at the advice of legal counsel.
We have begun resurrecting the conversations with farmers now that the legal issues have been resolved resolution has been
occurred.

Task 7 — Marketing and Monetization of Credits from
Shepherd’s Grain and Surrounding Members

YEAR 1 (August 2011 — July 2012)

Third-party verification is the core of quality assurance, and under the VCS Program, all projects must be validated and all
emission reductions must be verified by approved validation / verification bodies. The methodologies verified by VCS have
been used by over 600 projects quantifying emission reductions and issuing GHG credits in the voluntary markets. The Earth
Partners developed the first modular soil carbon quantification methodology to be validated under the VCS. The Methodology
can be used to quantify the emission reduction and carbon sequestration benefits of projects such as this project. In order to
create carbon offset credits certified under the VCS, the methodology had to undergo a public review process as well as a
double validation process by two separate accredited independent validators/ certification bodies. After the 30-day public
review period, no substantive comments debating the technical aspects of the TEP Soil Carbon Methodology were received.
The methodology underwent a third-party review by two independent external validators, per the VCS path to validation —
Environmental Services Inc. (ESI) and Scientific Certification Services, Inc. (SCS). The carbon team addressed the issues
raised by the validators and continued engaging VCS to ensure a timely validation of the methodology. Revisions were made
along the way to ensure the method was in compliance with the VCS standard version 3.2.

During this time, TEP continued preliminary conversations with potential future carbon buyers so that they were aware of the
status of the partnership with Shepherd’s Grain producers and adjacent landowners and the potential for agricultural land
based carbon credits through the project. TEP continued preliminary conversations with The Climate Trust, a potential
voluntary carbon buyer in Oregon. They were very interested in the enrollment progress, scientific rigor of our methodology,
and the fact that the producers are based in their regional areas of interest: the Pacific Northwest, and specifically Oregon.

YEAR 2 (August 2012 — July 2013)

In November, 2012, The Earth Partners’ Soil Carbon Quantification Methodology received final approval from the VCS.
There were some unanticipated delays in the final sign-off and public posting by the VCS. It was approved within the Sectoral
Scope 14. Agriculture, Forestry, Land Use (ALM), and contains 18 modules. The methodology can be publically accessed at
http://v-c-s.org/methodologies/VM0021. It was summarized as follows:

“This modular methodology is designed to be applicable to ALM projects, including changes to agricultural practices,
grassland and rangeland restorations, soil carbon protection and accrual benefits from reductions in erosion, grassland
protection projects and treatments designed to improve diversity and productivity of grassland and savanna plant
communities. The associated modules provide methods for quantifying and monitoring changes in carbon accrual in,
and emissions from, soils as well as from other GHG pools and sources that may be atfected by AFOLU projects.”

TEP developed a press release, which was picked up by in several agricultural and environmental news organizations,
including Ecosystem Marketplace.

The market for carbon weakened globally over the last year—in particular the voluntary market. Nevertheless, TEP continued
to engage potential voluntary carbon buyers and brokers around the unique elements of this program. Entities included The
Carbon Neutral Company, British Gas, and The Climate Trust.
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TEP developed a stakeholder and advocacy group focused on soil carbon and sustainable land management to support the
Palouse Soil Carbon project on the policy and market front. To this end, the team explored potential strategies for getting
potential Palouse credits accepted into the California market through the California Air Resources Board. TEP discussed with
VCS and American Carbon Registry the possibility of turning the Palouse program into an “eco-regional” protocol that could
be accepted into California. This would result in a much-needed programmatic, measurement-based protocol that meets the
requirements of being scientifically rigorous, large-scale, and low cost. It could be applicable to other large eco-regions that
span millions of acres where, like the Palouse, there is continuity in ecological conditions and agricultural practices.

YEAR 3 (August 2013 — July 2014)

During Year Three, NativeEnergy provided a commitment letter to AES and NRCS to co-develop the project and help to
market and sell the carbon credits generated from the project, as described in Task 5 above. After formalizing the partnership,
discussions between AES and NaziveEnergy focused on how to co-develop the soil carbon project in the Palouse region while
navigating the VCS requirements related to eatly adopters/additionality, permanence and aggregation. The discussions with
VCS centered around how the “activity” before and after a carbon transaction start date can remain the same in name (e.g.
“no-till farming”) and still meet the additionality requirements of VCS. AES and NativeEnergy held numerous telephone calls
and an in-person meeting (May 2014) with VCS staff, including David Antonioli (Chief Executive Officer), Will Ferretti
(General Manager), Jerry Seager (Chief Program Officer), and Rachel Steele (Senior Program Officer) focused on asking VCS
to clarify how a project such as the Palouse project can formally go through the VCS program using their standard, and the
approved The Earth Partners Soil Carbon Quantification Method (VMO0021).

NativeEnergy and AES began communications with American Carbon Registry (ACR) once it appeared the VCS program
creates barriers to accepting large landscape agricultural projects and allowing early adopters or anyone using the “activity”
such as no-till agriculture (even for 1 year on a given field) in their program. The challenges identified by AES and
NativeEnergy continue to be discussed with VCS staff to determine if there is a path forward with their program. In the
meantime, AES and NativeEnergy continued to discuss the ACR path for the project.

YEAR 4 (August 2014 — July 2015)

During Year Four, NativeEnergy and AES developed a new ACR methodology titled “Cropland Management Greenbonse Gas
Mitigation Methodology”, based on ACR staff recommendations. The methodology was submitted to ACR in mid-November
and reviewed internally by ACR staff. Comments were received in late December and after subsequent discussions with ACR,
they suggested the following: 1) simplify the method and focus only on the conservation cropping (no-till) activity; 2) refer by
reference to activities covered in other ACR methodologies (e.g. N2O, CHs, manure, etc.); and 3) include all components
within the methodology, rather than proposing a modular methodology (e.g. VMDO0021 Soil Carbon Quantification
Methodology). As a result, a new ACR methodology titled “Methodology for Soil Carbon Sequestration from Low Disturbance Cropping”
was developed and has gone through two additional levels of ACR staff review and is nearing the public review petiod.
Though it appeared that ACR could expedite the review process because of the technical review the VCS method has already
gone through, their protocols of internal review, public review, and two rounds of peer review must be closely followed.

Once the new methodology is approved, we believe the Palouse Soil Carbon project can proceed with a large landscape
agricultural project in the Palouse region that includes some eatly adopters to participate in a project focused solely on the
“low disturbance cropping” activity (single-pass, no-till) through a performance based program.

Task 8 — Reporting and Knowledge Dissemination

YEAR 1 (August 2011 — July 2012)

During Year One, initial communication were made with USDA administrative contacts Gregorio Cruz and Dan Lukash to
ensure all administrative, budget and payment procedures were well-understood for the CIG grant. Project team members
also initiated communications with Steve Campbell, NRCS Technical Contact, to understand his expertise and potential
contributions to the project. The project team shared the highlights of its technical approach with Steve for any feedback or
comments that he may have and clarified how he would prefer to remain apprised of project progress and updates. The
project team scheduled time for an in-person meeting with Steve Campbell during the January 2012 travels to Washington,
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where they met with Steve about the project and he would attend the listening session meetings with farmers that followed.
Project team members communicated with administrative and technical contacts throughout the year, on an as-needed basis.

After learning of the EQIP funding for CIG associated producers, Tom Hunt and Ry Thompson participated in several
conference calls with Steve Campbell, Adam Chambers and Todd Peplin to learn about and discuss the opportunity and
strategize for the CIG Palouse project.

Upon request of NRCS, team members scheduled and presented at the Coalition on Agricultural Greenhouse Gases (C-AGG)
meetings in Washington DC (Nov. 2011), Sacramento, CA (Feb. 2012) and Chicago, IL (July 2012). David Tepper, CEO of
TEP, presented on a moderated roundtable discussion with other CIG Greenhouse Gas (GHG) project representatives in DC,
while Frederik Vroom, Carbon Analyst with TEP, presented on a similar roundtable in Sacramento. Tom Hunt and Ry
Thompson presented a project overview at a CIG grant recipient dinner prior to the start of the C-AGG meetings, and also
presented during two CIG related panel discussions on carbon markets and EQIP funding.

YEAR 2 (August 2012 — July 2013)

During Year Two, project team members communicated with administrative and technical contacts throughout the year, on an
as-needed basis. Ongoing communications with USDA administrative contacts Gregorio Cruz continue on an as-needed basis
to ensure all administrative and budget questions and issues are addressed for the CIG grant. Project team members regularly
communicated with Steve Campbell to keep him informed of project progress and invite any contributions he may make to
the project.

Upon the request of Adam Chambers, NRCS, Ry Thompson and Tom Hunt attended a pre-conference dinner attended by
CIG-GHG grant recipients at the November 2012 C-AGG meeting in Washington, DC. Ry attended the CIG-GHG dinner
ptior to the C-AGG meeting in Sacramento in March 2013 and attended the meeting that followed.

During February 2013, the project team had a conference call with representatives from the USDA-NRCS offices in Portland,
OR (Adam Chambers and Steve Campbell) and Washington, DC (Carolyn Olson and Marlin Eve) to detail the technical
accomplishments of the project to date and discuss the financial challenges we face with the loss of our financial investor.

Project team members developed a Lessons Learned document to share what the project team has learned from the first 2
years of the CIG in the areas of methodology development and implementation, stratification, on-the-ground sampling,
laboratory and statistical analysis and deal packaging. The document was prepared for an international audience, but was
shared domestically at a supply chain conference sponsored by Sustainable Food Lab in April 2013 and with the USDA-NRCS
for internal GHG-CIG discussions in May 2013.

YEAR 3 (August 2013 — July 2014)

During Year Three, ongoing communications with USDA administrative and technical contacts continue on an as-needed
basis to ensure all administrative and budget questions and issues are addressed for the CIG grant. During September, 2013,
the project team had a conference call with Adam Chambers, Steve Campbell, Gregorio Cruz and Stacy Swartwood to detail
the technical accomplishments of the project to date, discuss the financial challenges we face with the loss of our financial
investor, and seek guidance from Administrative staff on next steps to address our project challenges. During the call,
Gregorio Cruz cleatly stated that Administrative issues regarding the grant are outside of his area and he recommended
speaking with our Administrative Contact for the project. After the departure of Dan Lukash, our project team was not
notified of a new NRCS Administrative Contact for the project and were never notified that our semi-annual reports, where
we detailed project issues (in Section 5. Proposed Changes requiring Prior Approval) were not reaching the appropriate NRCS
Administrative staff. A follow-up email from Gregorio Cruz recommended that we contact Frankie Comfort, Grants
Specialist for the Central region, though several phone calls and emails to Mr. Comfort before, during and after, the
government shutdown in October 2013 went unanswered.

A conference call with Adam Chambers was held in December 2013 to discuss the project status and additional efforts to
locate a potential cash match partner. Documentation of the events that followed are included below:

e On December 23, 2013, Adam requested a “comprehensive budget overview” be provided to NRCS detailing the
status of all cash and in-kind accounting for the project.

AES_CIG_60-3A75-11-31_Report_No 8_Final Report_FINAL 14



On January 15, 2014, this report was provided to Adam Chambers, Steve Campbell, Jacqueline Roscoe, and Sheila
Leonard after informal discussion with Adam to ensure the appropriate information and level of detail was being
provided.

On February 11, Sheila Leonard of NRCS provided a report, in letter form, detailing results of a review of the grant.
In that report, the majority of the deliverables were either complete or up-to-date. Incomplete project deliverables
were also identified. The letter identified eleven deliverables and documented the status of each as incomplete (4),
partially complete (1), complete (5), or up-to-date (1). The letter requested a response by March 14, 2014 with an
update on the status of the incomplete deliverables or estimated date for completion.

On March 14, AES provided a response letter to Sheila Leonard which addressed each of the deliverable items and a
plan of action for each. A CD-ROM with a set of many of the incomplete deliverables was provided to the NRCS
administrative and technical contacts. In addition, AES provided an update on the replacement of the cash-match
partner and formally requested a no-cost extension for 12 months to complete the outstanding deliverables.

On April 4, Ry Thompson and Tom Hunt of AES had a conference call with Steve Campbell and Adam Chambers to
discuss the deliverables provided by CD-ROM discussed above, and a brief discussion about the overall project status
and anticipated next steps.

On April 4, Sheila Leonard of NRCS provided a letter acknowledging the receipt of the March 14 AES letter. It stated
that before any consideration of the no-cost extension can be given, a written verification from the cash match
partner was required by April 18, 2014. After email discussions with Jacqueline Roscoe, a one week extension of this
deadline was granted.

On April 18, and in compliance with Ms. Leonard’s request, AES provided a commitment letter documenting
NativeEnergy of Burlington, VT as the new cash match partner on the project (See Appendix J).

On May 8, Jacqueline Roscoe Henry of NRCS provided a letter acknowledging and accepting the commitment by
NativeEnergy, Inc. as the new cash match partner. Additionally, the letter documented the review and approval of
the no-cost extension until July 2015.

Ry Thompson attended a pre-conference dinner attended by CIG-GHG grant recipients at the Coalition on Agricultural
Greenhouse Gases (C-AGG) meeting in Washington, DC in early November, 2013, and attended the C-AGG meeting and
briefings with USDA and NRCS staff that followed. He attended the March 2014 C-AGG meeting in Sacramento, CA to
network with other CIG projects and remain up-to-date on new developments in the field.

YEAR 4 (August 2014 — July 2015)

During Year Four, ongoing communications with USDA administrative and technical contacts continued to ensure all
administrative and budget questions and issues are addressed for the CIG grant. A few highlights of these communications are
included below:

In fall 2014 and mid-January, 2015, Steve Apfelbaum, Tom Hunt and Ry Thompson of AES had a conference call
with Steve Campbell and Adam Chambers to discuss the overall project status and anticipated next steps, including
the need for development of an alternative soil carbon accrual methodology through the ACR. During this call we
discussed with Adam and Steve Campbell the remaining deliverables to satisty the USDA, NRCS contract
requirements and the final budget confirmation. They were informed that AES/NE were completing all deliverables
and were not anticipating delays in their delivery. We discussed the unanticipated real cash costs and time delays in
SEC due diligence, and how this SEC resolution was not allowing us to finalize carbon transaction contracts with
Shepherds Grain and others farmers, and also how the science findings and associated marketplace representations
were to be cautiously made.

Steve Campbell provided valuable feedback and technical information during fall 2014 by email as the project team
was working through several technical issues related to no-till farming, changes in no-till technology and adoption and
related matters.

In early October 2015, Steve Campbell acknowledged in email that he had received, reviewed and approved the

technical delivery submittals, which included all remaining outstanding deliverables under the CIG program contract
with USDA-NRCS.

6. Post-Conservation Innovation Grant Close-Out: Anticipated AES/NE Next Steps
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This project is anticipated to continue after the USDA, NRCS grant is closed out. This information is included in
this final report for information purposes only, and because we hope that USDA, NRCS will participate in future
announcements and press coverage on the success of this project. We propose to communicate with a USDA,
NRCS designee to keep them up to date on the status of the Palouse Soil Carbon project and to coordinate on
USDA, NRCS’s potential interest in participating in announcements, public relations and press coverage for this
project.

USDA, NRCS’s announcement and press coverage of the North Dakota Avoided Conversion Grassland CIG
demonstration project was well received in the media and set an example of one of the intended outcomes of the
portfolio of CIG projects that include our Palouse project. It seems to be of increasing value to ecosystem
marketplace development in the USA for publicizing positive examples of conservation innovation and new
ecosystem marketplace opportunities. The AES/NE team looks forward to working with a USDA, NRCS designee
on this future coordination/cooperation.

After the grant period is complete, the following activities will be continued by the project team to bring the Palouse Soil
Carbon Project to fruition, as previously envisioned:

1. Business Origination with Shepherd’s Grain

Because of the SEC resolution, only accredited investors can participate in carbon transactions. For this reason, AES/NE will
revise the business organization and governance requirements and finalize transaction contracts with Shepherd’s Grain and
continue the conversation with interested producers who have signed the preliminary enrollment agreement or who have
expressed an interest in sign up.

II. Mapping Screening and Stratification of the Palouse

The project team will apply the stratification mapping to any new acreage that is secured for enrollment for analysis and
modeling purposes. This acreage will primarily come from producers outside of the Shepherd’s Grain group.

I11. Sampling, Analysis and Baseline Development using ACR Methodology of Palouse Region

AES/NE will complete additional soil carbon sampling, including new producer acteage, in the Palouse region as required to
statistically represent the soil carbon baseline and carbon accruals that are occurring. After sampling occurs on any additional
enrolled farms, their baseline soil carbon levels will be analyzed. Any adjustments in regional baselines will be made. However,
it is anticipated that new data will not result in alterations of scientific baselines established under this CIG demonstration.
Instead, the analysis will simply provide Time (zero), individual field measurements of soil carbon for the newly participating
farms.

IV. Deal Packaging for Shepherd’s Grain and Surrounding Farmers
AES will continue to work with NaziveEnergy and Shepherd’s Grain on the co-development of the project. AES and

NativeEnergy are have developed and ate in the process of reviewing / approving a modified version of TEPs Soil Carbon
Quantification Methodology focused on the conservation cropping (no-till) activity with ACR. In parallel, AES, NativeEnergy
and Shepherd’s Grain will secure participation contracts with Shepherd’s Grain and neighboring producers and finalize
development of the Project Plan, in preparation for a market transaction.

V.  Marketing and Monetization of Credits from Shepherd’s Grain and Surrounding Members
NativeEnergy will continue discussions with potential carbon buyers in the voluntary market.

VI.  Reporting and Knowledge Dissemination
No further reports will be submitted under this Palouse CIG program to USDA, NRCS. Future reporting will be provided

through ACR and independent validators in association with any carbon transactions that occur. In addition, AES /NE
anticipate cooperatively publishing the soil carbon science findings with local soil scientists to continue the progress in
disseminating the findings from this USDA, NRCS Palouse project.

7. Cost Status

AES_CIG_60-3A75-11-31_Report_No 8_Final Report_FINAL 16



See Appendix A — SF 425 Federal Financial Reports for the final financials for this project.
The final SF-425 Federal Financial Reporting form is attached hereto.

8. Schedule/Milestone Status

A project schedule with milestones as completed for the project is presented in Appendix B — Updated Project Schedule
with Milestones and extends the project tasks through July 31, 2015.

APPENDICES
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Appendix A —
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Federal
Financial

Reports for

January —
July, 31 2015



FEDERAL FINANCIAL REPORT
(Follow form instructions)

1. Federal Agency and Organizational Element to 2. Federal Grant or Other Identifying Number Assigned by Federal Agency (To
Which Report is Submitted report multiple grants, use FFR Attachment) Page of
USDA-NRCS, 69-3A75-11-131 1 1
Washington DC
pages
4a. DUNS Number 4b. EIN 5. Recipient Account Number or Identifying 6. Report Type  |7. Basis of Accounting
614663276 39-1611274 Number (To report multiple grants, use FFR MQuarterly []cash
Attachment) [ ]semi-Annual Accrual
[_JAnnual
CIFinal
8. Project/Grant Period (Month, Day, Year) 9. Reporting Period End Date (Month, Day, Year)
From: January 1, 2015 |To: March 31, 2015 March 31, 2015
10. Transactions [ Cumulative
(Use lines a-c for single or multiple grant reporting)
Federal Cash (To report multiple grants, also use FFR Attachment):
a. Cash Receipts 0
b. Cash Disbursements 806,034.45
¢. Cash on Hand (line a minus b) 0
(Use lines d-o for single grant reporting)
Federal Expenditures and Unobligated Balance:
d. Total Federal funds authorized 550,000
e. Federal share of expenditures 550,000.00
f. Federal share of unliquidated obligations 0
g. Total Federal share (sum of lines e and f) 550,000.00
h. Unobligated balance of Federal funds (line d minus g) 0.00
Recipient Share:
i. Total recipient share required 550,000
j. Recipient share of expenditures 256,034.45
k. Remaining recipient share to be provided (line i minus j) 293,965.55
Program Income:
l. Total Federal program income earned 0
m. Program income expended in accordance with the deduction alternative 0
n. Program income expended in accordance with the addition alternative 0
o. Unexpended program income (line | minus line m or line n) 0
11. a. Type b. Rate ¢. Period |Period To |d. Base e. Amount Charged f. Federal Share
Indirect From
Expense

] RN = e g -Totals: |0 0 0
12. Remarks: Attach any explanations deemed necessary or information required by Federal sponsoring agency in compliance with governing legislation:

13. Certification: By signing this report, | certify to the best of my knowledge and belief that the report is true, complete, and accurate, and the
expenditures, disbursements and cash receipts are for the purposes and intent set forth in the award documents. | am aware that any false,
fictitious, or fraudulent information may subject me to criminal, civil, or administrative penalties. (U.S. Code, Title 18, Section 1001)

a. Typed or Printed Name and Title of Authorized Certifying Official c¢. Telephone (Area code, number, and extension)
Ry Thompson, Ecologist/Project Manager (608) 897-8641 ext. 57
Applied Egologicdl Services, Inc. d. Email Address

(] / ry.thompson@appliedeco.com

b. Signatafe uthprized-Certifying Offici e. Date Report Submitted (Month, Day, Year)
04/30/15 (through 15
Pabii SR ==l s i
Standard Form 425 - Revised 6/28/2010
OMB Approval Number: 0348-0061
Expiration Date: 10/31/2011

|Papen~ork Burden Statement

According to the Paperwork Reduction Act, as amended, no persons are required to respond to a collection of information unless it displays a valid OMB Control Number. The
valid OMB control number for this information collection is 0348-0061. Public reporting burden for this collection of information is estimated to average 1.5 hours per response,
lincluding time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information
Send comments regarding the burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to the Office of Management
and Budget, Paperwork Reduction Project (0348-0061), Washington, DC 20503.




FEDERAL FINANCIAL REPORT
(Follow form instructions)

e

1. Federal Agency and Organizational Element to 2. Federal Grant or Other Identifying Number Assigned by Federal Agency (To
Which Report is Submitted report multiple grants, use FFR Attachment) Page of
USDA-NRCS, 69-3A75-11-131 1 1
Washington DC
pages
4a. DUNS Number 4b. EIN 5. Recipient Account Number or Identifying 6. Report Type  |7. Basis of Accounting
614663276 39-1611274 Number (To report multiple grants, use FFR ) Quarterly Cash
Attachment) = ) —
Semi-Annual Aa:rual
%Annual
Final
8. Project/Grant Period (Month, Day, Year) 9. Reporting Period End Date (Month, Day, Year)
From: April 1, 2015 _tl'o: July 31, 2015 July 31, 2015
10. Transactions [ Cumulative
(Use lines a-c for single or multiple grant reporting)
Federal Cash (To report multiple grants, also use FFR Attachment):
a. Cash Receipts 0.00
b. Cash Disbursements 1,109,325.16
c. Cash on Hand (line a minus b) 0.00
(Use lines d-o for single grant reporting)
Federal Expenditures and Unobligated Balance:
d. Total Federal funds authorized 550,000.00
¢. Federal share of expenditures 550,000.00
f. Federal share of unliquidated obligations 0.00
g. Total Federal share (sum of lines e and f) 550,000.00
h. Unobligated balance of Federal funds (line d minus g) 0.00
ReciEient Share:
i. Total recipient share required 550,000.00
j. Recipient share of expenditures 559,325.16
k. Remaining recipient share to be provided (line i minus j) 0.00
Mram Income:
|. Total Federal program income earned 0.00
m. Program income expended in accordance with the deduction alternative 0.00
n. Program income expended in accordance with the addition alternative 0.00
0. Unexpended program income (line I minus line m or line n) 0.00
11. a. Type b. Rate c. Period |Period To |d. Base e. Amount Charged f. Federal Share
Indirect From
Expense
13. Certification: By signing this report, | certify to the best of my knowledge and belief that the report is true, complete, and accurate, and the
expenditures, disbursements and cash receipts are for the purposes and intent set forth in the award documents. | am aware that any false,
fictitious, or fraudulent information may subject me to criminal, civil, or administrative penalties. (U.S. Code, Title 18, Section 1001)
a. Typed or Printed Name and Title of Authorized Certifying Official c. Telephone (Area code, number, and extension)
Steve Apfelbaum, Chairman / Principal (608) 897-8641 ext. 17
Applied Ecologica yine. d. Email Address
// . s steve@appliedeco.com
b. Signatdre o%ﬁor‘ ed C/@gmﬂa;"‘_‘._ R e. Date Report Submitted (Month, Day, Year)
(a M 10/15/15 (through 16th quarter)
7 ———— —— — -

R - | 1]
Standard Form 425 - Revised 6/28/2010
OMB Approval Number: 0348-0061

Expiration Date: 10/31/2011

Paperwork Burden Statement

According to the Paperwork Reduction Act, as amended, no persons are required to respond to a collection of information unless it displays a valid OMB Control Number. The
valid OMB control number for this information collection is 0348-0061. Public reporting burden for this collection of information is estimated to average 1.5 hours per response,
including time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information.
Send comments regarding the burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to the Office of Management
and Budget, Paperwork Reduction Project (0348-0061), Washington, DC 20503.
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Updated Project Action Plan and Timeline

Year 1 Year 2
Q1 Q2 Q3 Q4 Q Q2 Q3 Q4
Aug15- Sep1- Jan1- Aprl-| Jull- Octl- Janl- Aprl-
Sep 30, Dec 31, Mar 31, Jun 30,| Sep 30, Dec 31, Mar 31, Jun 30,
2011 2011 2012 2012 2012 2012 2013 2013

Year 3
Q1 Q2 Q3 Q4
Jull- Octl- Jan1- April-
Sep 30, Dec 31, Mar 31, Jun 30,
2013 2013 2014 2014

Q1

Jull-
Sep 30,
2014

Year 4
Q2

Oct1-
Dec 31,
2014

Q3

Jan1-
Mar 31,
2015

Q4

Apr1-
July 31,
2015

Project organization and set-up

Introductory meetings

Partnership development with Shepherd's Grain (SG) and surrounding
landowners

Partnership agreement finalized with farmers

)

Development and dissemination of educational materials

Development of live farm field activity web site

Mapping, screening, and stratification of the Palouse

Mapping and stratification completed

Preparation for sampling

Sampling across Palouse region

Laboratory analysis of samples

Statistical analysis and baseline development

Review of analysis by experts and technical team

Baseline developed for carbon project

Finalize soil method validation through VCS or other body

Methodology validated

PDD drafting and review for SG and surrounding landowners

Formal submittal of PDD to independent validator

PDD delivered to market

Aggregation beyond SG and surrounding landowners

Partnership agreement finalized with famers

Host meetings and discussions with high potential carbon buyers

Drafting of deal structures to monetize credits

Carbon deal structured

Engage ARB or other emerging compliance markets

USDA communications

Semi-annual Report (Due 1/31/12,1/31/13,1/31/14 and 1/31/15)

Annual report (Due 7/31/12,7/31/13 and 7/31/14)

Final Report (Due16/31/14) (Update: Due 10/31/15)

Page 1of1
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Applied Ecological Services, Inc. (AES)

Semi-Annual Progress Report No. 1: August 13 — December 31st, 2011
USDA-NRCS CIG-GHG Project No. 69-3A75-11-131

January 31, 2012

PROJECT DESCRIPTION / ABSTRACT

Applied Ecological Services, Inc. (AES), in partnership with The Earth Partners, LP (TEP), and a consortium
of secondary partners (the TEP/AES Team) seck to develop a large-scale agricultural carbon project in
partnership with Shepherd’s Grain members and surrounding farmers in the loess hills of the Palouse and
Columbia Plateau region. Intensive farming across the region has resulted in the near extinction of the native
grasslands, and the exhaustion of the soil and hydrological resoutces of the region. The introduction and
widespread application of sustainable, low-carbon farming practices have the potential to restore the fertility
and ensure the longevity of one of the United States” most important breadbaskets. Demonstrating the value
to landowners of increased soil carbon stemming from these improved agricultural practices is a critical
component in facilitating the large-scale adoption of such practices. To this end, this project seeks to provide
a roadmap for developing large-scale, high-quality, and low-cost soil carbon transactions.

Building off literature reviews and preliminary sampling completed in 2009, we propose to further develop
and extrapolate these models at a larger, landscape scale across the entire Columbia Plateau eco-region.
Utilizing TEP’s Soil Carbon Quantification Methodology, we seek to measure, monitor, validate, and
monetize carbon credits stemming from low carbon agricultural practices such as no-till, direct seeding, crop
rotation, and improved soil management. We believe that this project demonstrates both the importance of
large-scale low carbon farming practices to Greenhouse Gas reduction policies and the role of quantitative
soil carbon methodologies in creating compliance-grade offset credits. It will also provide a roadmap for
aggregating landowners over large areas at low cost. We seck to demonstrate a model for marketing and
monetizing the resulting carbon credits. This will be one of the largest land-based carbon projects to date.

We seck to achieve the following outcomes in this project:

¢ Demonstrate the model at scale. Our proposed project is broken into two phases: In Phase 1, we
intend to develop a low-carbon agricultural partnership with landowners on 300,000 acres of
Shepherd’s Grain and surrounding land. In Phase 2, we intend to partner with landowners on over
1,000,000 acres across the Palouse and larger Columbia Plateau eco-region. This can be expanded at
a much larger scale because the project can build off of the analytic and technical work we will have
done (GIS mapping, stratification, soil sampling, model projections, etc.) at the eco-region scale.

¢ Demonstrate a low-cost aggregation model. Assembling landowners over large acreages at a
relatively low cost is perceived by the market as a major challenge in developing cost-effective land-
based carbon projects. Through our planned work with landowners on 1 million acres, the
AES/TEP team will develop, test, and refine a low-cost aggregation model. To this end, the
AES/TEP team is building on significant existing expetience in aggregating landowners, developing
standard partnership structures, and streamlining landowner interactions and engagement.

e Showcase a successful land-based carbon transaction. While agricultural carbon credits cannot
currently be monetized in the marketplace, this project seeks to ensure that credits derived from this
project will be accepted by the CA Air Resources Board (ARB) under AB-32 or other emerging
compliance markets, as well as voluntary markets like VCS and ACR. To this end, we have developed
a unique partnership of farmers, project developers, carbon investors, scientists, and government.

¢ Develop data, maps and templates that will inform policy and support further research. We
will utilize GIS landform and geomorphic modeling and mapping to design, evaluate, and implement
a regional, on-the-ground baseline analysis of soil carbon levels across the Palouse and Columbia
Plateau eco-region. The resulting data and maps will represent a type of integrated information that is
lacking in the region, which will be useful for government agencies, scientists, universities, and other
researchers.



SEMI-ANNUAL PROGRESS REPORT

1. USDA-NRCS CIG-GHG Project Number

69-3A75-11-131

2. Project Title

Developing a Large-scale Agricultural Soil Carbon Transaction in the Palouse Region

3. Project Director / Principal Investigator

Steven I. Apfelbaum, Chairman of the Boatd/Principal Ecologist, Applied Ecological Services, Inc.

4. Date of Report / Period Covered

January 31, 2012 for Report No. 1: August 13 — December 31, 2011

5. Executive Summary

Since signing the contract in August 2011, the Project Team focused primarily on the following tasks:
e Task 1 — Business Origination with Shepherd’s Grain;
e Task 2 — Mapping, Screening and Stratification of the Palouse;
e Task 3 — Sampling and Analysis using TEP Methodology of Palouse Region; and
e Task 8 — Reporting and Knowledge Dissemination.

In addition, some initial sub-tasks were completed on the following tasks:
e Task 4 — Analysis and Baseline Development; and
e Task 7 — Marketing and Monetization of Credits from Shepherd’s Grain and Surrounding Members.

6. Accomplishments

Task 1 — Business Origination with Shepherd’s Grain

AES and TEP have successfully kicked off the partnership with the Shepherd’s Grain producers and the
other parties involved in the CIG grant. Project activities to date include the following:

1. Project Kickoff

The project team had a project kickoff meeting on September 26, 2011 with all of the key project partners,
including: AES, TEP, Shepherd’s Grain, University of Missouri Soils Lab, and Informing Ecological Design
(statisticians). The kickoff meeting provided the project team with an opportunity to review the discuss the
overall project, while having a more detailed discussion on grant terms, project timeline, and next steps to
kick off the project.



II. Learning Journey Listening Sessions

In November 2011, the project team traveled to Washington and held an initial learning journey with
Shepherd’s Grain producers. Team members attended the annual Shepherd’s Grain producer meetings and
presented the soil carbon project in a short presentation, which has been provided as Appendix C. The
meetings were an opportunity to present the overall program, answer producer questions, and discuss any
concerns that were raised. Soil sampling procedures, as well as other short-term next steps, were discussed.
Follow-up, one-on-one meetings with interested producers were scheduled for January 2012 to begin learning
about their farming practices and operations in a more detailed listening session / learning journey. See
Appendix C for presentation slides from the November 2011 meetings.

I11. Business Development and Enrollment Agreement

In December, the project team had a business partner meeting at AES’s office in Brodhead, WI, in which
TEP explained to the vatious patties business models and soil carbon accrual opportunities based on existing
models developed from pre-sampling of soil carbon levels. These meetings have helped structure the
program for engaging Palouse producers and other patties.

TEP developed a draft of the partnership enrollment agreement (“Contract”) with Shepherd's Grain
producers and the surrounding farmers. Since no template agreement exists for this type of project, the TEP
team had to develop the Contract from scratch. It has undergone over ten iterations based on substantive
feedback from the directors of Shepherd’s Grain, team members from AES and EKO Asset Management,
TEP’s carbon lawyer Martin Gitlin, and local producers and contract experts in the Palouse region. The
principles of the Contract will be presented to the core group of Shepherd’s Grain producers for feedback
during the listening sessions planned for January 2012.

Task 2 — Mapping, Scteening and Stratification of the Palouse

1. Base Mapping

Basic data gathering and mapping has been conducted for the entire Columbia Plateau (USEPA L3 Eco-
region) for visualization and regional context. These data themes include:

e  Dolitical Boundaries;

e Eco-regions (EPA);

e Road Infrastructure (ESRI Street Map);

Surface Landform (30m USGS DEM);

Surface Water and Watersheds (National Hydrologic Dataset);
Average Precipitation And Temperature (PRISM);

General Soil Associations (NRCS STATSCO);

Land Cover (USGS NLCD and GAP);

Geology (USGS — http://pubs.usgs.gov/sir/2010/5246/); and
e Aerial Photography (Bing Map Service and NAIP).

Advanced data gathering and preliminary stratification for soil sampling has been concentrated in the eastern
counties of the Columbia Plateau, within which most of the Shepherd’s Grain farm operations are located
(See Appendix D). In this area additional data has been gathered, including: Surface Landform (10m USGS
DEM) and County Soil Surveys (NRCS SSURGO). Derivatives generated from the 10m DEMs include:
Slope, Aspect, Shaded Relief and 20 foot contours. SSURGO soil map unit data has been aggregated by state
(WA, OR, ID) and joined to the attributes supplied in the SSURGO table muaggatt.



II.  Preliminary Analysis of Soils

Initial geospatial analysis is being used to filter or screen out soil map units that are the least homogeneous
with regard to soil carbon and that are difficult to sample because of rock and shallowness. The ideal soils are
the deep silt loams derived from loess parent materials that are typical of the Palouse Hills L4 eco-region
within the Columbia Plateau. To aid screening, the NRCS Soil Data Viewer tool in ArcGIS was used to
query each state’s database for predominant surface texture and parent material by soil map unit. These
attributes were reviewed and a preliminary subset of soil map units to be included in the soil sampling domain
was developed. The best soils for inclusion are considered those with a parent material of simply loess and a
surface texture of silt loam. Other combinations are still being investigated. The Soil Data Viewer did not
return parent materials for numerous mapping units, including all those in Spokane County. In order to
estimate these values, an analysis of parent material by soil series was conducted to infer parent material based
upon other mapping units of the same series. In a few cases where the same soil series had multiple parent
materials, the most dominant was usually chosen to be assigned to the unknown map units. Preliminary maps
of Soil Series extracted from the map unit name and parent materials are shown in Appendix D. The soil
series map shows only those soils that are currently within the soil sampling domain. Additional research will
be conducted to determine if any soil attributes will be used to generate sampling strata within the sampling
domain thus far defined.

III. Preliminary Analysis of Topography

Since soil carbon is likely to vary with topographic characteristics, preliminary topographic analysis has been
conducted to determine likely stratification for soil sampling. Two terrain characteristics have been
investigated, aspect and topographic position. The aspect derivative from the 10m DEM has been
reclassified into two categories along the northwest-southeast axis under the assumption that the northerly
and easterly slopes will be cooler and wetter. An additional analysis using a slope position model developed
by Jeff Jenness was conducted to develop a binary topographic position classification consisting of ‘upper
slopes and hilltops’ and ‘lower slopes and valleys’. The assumption is that the lower slopes will be wetter than
the higher slopes. With these two binary classifications, there are currently 4 possible strata based on
topography alone: 1) upper southwest facing, 2) lower southwest facing, 3) upper northeast facing and 4)
lower northeast facing. Examples of these two classifications are shown in Appendix D. Further testing of
the Jenness topographic position index models will be conducted to determine if more refined positions (such
as toe slope, foot slope, back slope, shoulder slope and summit can be generated consistently or if smaller
variations in these can be determined. Also, a further refinement of categories based upon topographic
position using the Topographic Wetness Index (TWI) model will be investigated. ~ Further research will look
at possible categoties for temperature/precipitation/elevation which are highly correlated from lower to
higher elevations across the plateau.

Task 3 — Sampling and Analysis using TEP Methodology of Palouse Region

I. Literature and Data Review

A literature review was completed for the project to begin understanding the study area in more detail, with
particular emphasis on the following: geologic history, pre-settlement ecological conditions, carbon-friendly
farming /no-till practices, and related agricultural research that emphasized conservation of soil and water
resources. Through the literature search and through discussions with the technical team members, the
project team also began to understand the key soil scientists and agricultural researchers in the region, and
their respective universities, that could provide insight into the topics of our research. Soil surveys from the
counties in the study area were collected and reviewed. The statistical team analyzed the soil carbon dataset
from the initial sampling of Shepherd’s Grain farmer fields conducted in summer 2009. Initial stratification
maps were reviewed to assist in developing a preliminary sampling plan for November 2011.



II.  Preliminary Soil Sampling

During the November visit to the Palouse and Columbia Plateau eco-region, the project team conducted
preliminary soil sampling at five Shepherd’s Grain member farms and collected 45 soil cores. The goals of
the sampling effort were:

e Test the physical sampling methods and determine sampling efficiency with new equipment;

¢ Gain insight into variation in carbon levels by slope position and aspect;

e Gain insight into variation in carbon levels by geographic region and land management practices; and

e Gain insight into changes in soil carbon levels throughout the 1m soil cores.

At each of the five sites, the sampling team included key members of the QA/QC technical team, including
Dr. Tom Hunt, Dr. Richard Hammer and Steve Apfelbaum, as well as other key team members. The team
surveyed the landscape to assess the geomorphic position in the landscape. The team then attempted to
collect soil cores in a north-south transect (where feasible) that allowed soil cores to be collected at numerous
slope positions (summit, shoulder, back, foot, toe) and aspects (north or south facing). It is expected that soil
carbon levels on similar slope positions will vary depending on whether they ate south facing (hot/dry) vs.
north facing (cool/wet). At each sampling location, one core was collected for analysis by the University of
Missouri Soils Lab. This core was collected, labeled and stored for later shipment. In two sample locations, a
duplicate soil core was taken 12 from the first location for analysis in the lab to determine the level of
variability of soil carbon and bulk density levels within a short distance in the same soils and the same slope
position.

As time allowed, a second soil core was collected for detailed analysis and description on site by the sampling
team. This description included: depth of genetic horizons, soil texture, soil structure, and soil color (wet and
dry). If refusal was met due to a restrictive layer or bedrock, this depth was noted on the field sheet. Any
unique features associated with the core were noted on the field sheet. Each location was geo-referenced
with a sub-meter accuracy Trimble GPS unit. Additional information was documented in the GPS unit,
including: farm name, time in no-till practice, soil core number, slope position, slope shape
(convexity/concavity), and aspect. See Appendix E for graphic of slope position and a detailed list and maps
of soil cores collected.

II1. Laboratory Analysis of Soil Cores

The 45 soils cores collected during the November 2011 preliminary sampling trip were sent to the University
of Missouri Soils Lab for analysis. Due to staff availability and current workloads at the lab, it is not
anticipated that the soil cores will be described and samples analyzed until the first quarter of 2012.

Once available, the lab staff will conduct the following:
e  Full description of soil cores, including genetic horizons, soil color, soil texture, and soil structure;
e Bulk density and soil carbon (total, inorganic and organic) levels at select increments through the 1m
soil cores; and
e Full characterization of select soil cores.

Data from the November 2011 sampling will be analyzed by the project team and statistical consultants to
help guide the development of the soil sampling plan that will be implemented in Spring 2012. With a limited
schedule and budget for soil sampling and analysis in the CIG grant, it is critical that each and every sample
be placed very strategically in the landscape to provide key information related to the variables that are
presumed to influence soil carbon levels in the larger Palouse and Columbia Plateau eco-region.



Task 4 — Analysis and Business Development

Under this task, the project team has assembled its statistical team and began assembling the technical team to
review the soil carbon projections, once completed. Initial discussions between the statistical team and the
University of Missouri Soils Lab have been initiated to understand laboratory analysis procedures and
potential for statistical variation during laboratory tests. No other activities occurred under this task. Itis
expected that this task will occur primarily in the second half of 2012 and will be reported on in the 3t Bi-
annual report.

Task 5 — Deal Packaging for Shepherd’s Grain and Surrounding Farmers

No activities have occurred under this task. It is expected that this task will be initiated during the first half of
2012 and be completed during the first half of 2013.

Task 6 — Aggregation and Farmer Engagement beyond Shepherd’s Grain and Surrounding Members

No activities have occurred under this task. It is expected that this task will be initiated during the first half of
2013 and be completed during the second half of 2013.

Task 7 — Marketing and Monetization of Credits from Shepherd’s Grain and Surrounding Members

Under this task, the project team initiated the validation of the TEP Soil Carbon Methodology through the
Verified Carbon Standard (VCS) process. Third-party verification is the core of quality assurance, and under
the VCS Program, all projects must be validated and all emission reductions must be verified by approved
validation / verification bodies. The methodologies verified by VCS have been used by over 600 projects
quantifying emission reductions and issuing GHG credits in the voluntary markets.

After a 30 day public review that ended on November 3%, no substantive comments debating the technical
aspects of the TEP Soil Carbon Methodology were received. The TEP carbon team has addressed the
comments that were received during the public review period. The methodology is currently undergoing
third-party review by two independent external validators, per the VCS path to validation. The two external
validators, Environmental Services Inc. (ESI) and Scientific Certification Services, Inc. (SCS), are near
completion of their validation, and the carbon team is finalizing its responses to the two validators. The TEP
carbon team is addressing the issues raised by the validators, and is continuing to engage VCS to ensure a
timely validation of the methodology. It is anticipated that the review process will be completed in eatly
2012, at which time the Soil Carbon Methodology will be validated and ready for use in the soil carbon
sampling of the Palouse and Columbia Plateau eco-region.

In addition, TEP has continued preliminary conversations with potential future carbon buyers so that they are
aware of the status of the partnership with Shepherd’s Grain producers and adjacent landowners and the

potential for agricultural land based carbon credits through the project.

Beyond the subtasks described above, it is expected that this task will be initiated in 2013.

Task 8 — Reporting and Knowledge Dissemination

To begin the project, initial communication were made with USDA administrative contacts Gregorio Cruz
and Dan Lukash to ensure all administrative, budget and payment procedures were well-understood for the



CIG grant. Project team members also initiated communications with Steve Campbell, NRCS Technical
Contact, to understand his expertise and potential contributions to the project. The project team shared the
highlights of its technical approach with Steve for any feedback or comments that he may have and clarified
how he would prefer to remain apprised of project progress and updates. The project team scheduled time
for an in-person meeting with Steve Campbell during the January 2012 travels to Washington. It was agreed
that the team would meet with Steve about the project and he would attend the listening session meetings
with farmers that followed.

Upon request of Greg Johnson, NRCS West Technology Support Center in Portland, Oregon, team
members scheduled and presented at the Coalition on Agricultural Greenhouse Gases (C-AGG) meeting in
Washington DC on November 8, 2011. David Tepper, CEO of TEP, presented on a moderated roundtable
discussion with other CIG Greenhouse Gas (GHG) project representatives.

Next Steps

During the first half of 2012, the following activities will be undertaken by the project team:

1. Task 1 — Business Origination with Shepherd’s Grain

In late January 2012, the project team will travel to Washington and Idaho to implement the detailed listening
sessions / learning journey with Shepherd’s Grain producers. At this time, the team will present the main
components of the enrollment agreement (contract) to producers and receive feedback. This feedback will be
incorporated into the final enrollment agreement, which will be provided to each producer for official
signature and sign-up in the program. The project team will initiate the remaining sub-tasks under this task,
including: create graphics showing benefits of no-till farming to soil carbon levels; and develop website for
producers to document annual practices (tillage, fertilizer, yields, residue mgmt., etc.).

II.  Task 2 — Mapping Screening and Stratification of the Palouse

During the first quarter of 2012, it is expected that the project team will complete the GIS stratification
mapping of the Palouse ecosystem, at which point the project team will hold and technical meeting to review
and refine the stratification mapping.

III.  Task 3 — Sampling and Analysis using TEP Methodology of Palouse Region

It is expected that the majority of the sampling will take place during the second quarter of 2012. All tasks
under Task 3 will be initiated during the first half of 2012. The laboratory analysis and sample archiving will
not be completed during the first half of 2012 and will continue to the second half of 2012.

IV.  Task 4 — Analysis and Baseline Development

As data becomes available from the sampling process, the statistical team will begin building the predictive
model of soil carbon levels in the Palouse region. It is expected that this work will not be completed until the
second half of 2012.

V.  Task 5 — Deal Packaging for Shepherd’s Grain and Surrounding Farmers

Once the enrollment agreements are signed and the sampling begins, the project team will begin to outline
the Project Design Document (PDD). The majority of the PDD work will follow the completion of the
activities in Task 4, in late 2012 or early 2013.



VI.  Task 7 — Marketing and Monetization of Credits from Shepherd’s Grain and Surrounding Members

The independent, third-party review of the TEP Soil Carbon Methodology will be completed during the first
quarter of 2012. At this point, the method will be validated and verified and ready for use in soil sampling.

VII.  Reporting and Knowledge Dissemination

Regular reporting with Steve Campbell (monthly update) and with the NRCS administrative contacts (as
needed) will continue through the first half of 2012.

7. Cost Status

See Appendix A — SF 425 Federal Financial Reports for the financials for this period.

8. Schedule/Milestone Status

During the first bi-annual report period, the project is progressing according to schedule. Based on the
progress to date, some tasks may be completed ahead of schedule. A project schedule with milestones
(updated since contract signing) is presented in Appendix B — Project Schedule with Milestones.
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