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Introduction

03/17/2023

The Standards Council of Canada (SCC) has tasked Ecostrat Inc. with development of a systematic,
standardized framework for assessing and rating biomass feedstock and infrastructure attributes with
respect to regional development potential of new biofuel, renewable chemical, biogas or bioproduct
manufacturing plants.

These new Bioeconomy Development Opportunity (BDO) Zone Workshop Agreement represents the
current state-of-the-science in terms of quantification of regional biomass supply chain and infrastructure
risk. They are a normative assessment protocol designed to enable the project developers, capital
markets, governments and sector stakeholders to more accurately quantify regional bio-project
development risk and reduce levels of uncertainty and inefficiency that are currently significant barriers
to bio-based project development.

BDO Zone ratings help local regions and communities that want to attract new biobased development
and participate in the growing global bioeconomy by enabling them to demonstrate the maturity of local
biomass supply chains and infrastructure. Specifically, whether they are developed enough to support
bio-based manufacturing without excessive risk.

They enable vastly improved assessment accuracy of biomass feedstock and infrastructure attributes of a
region with respect to its development potential for new biofuel, renewable chemical, biogas or
bioproduct manufacturing plants. Ultimately, they empower regions to leverage local biomass assets to
attract new bio-based manufacturing plants and create jobs.

The impact of this BDO Zone Workshop Agreement is accretive and immediately transferable across the
full spectrum of bio-based industries, supporting development of new plants that produce bioenergy,
renewable chemicals, renewable natural gas (RNG), bio-based heat and power, clean hydrogen, and
biomaterials. By filling the current gap for community-based economic development tools that help
promote, de-risk and accelerate biobased project development and competitiveness, the BDO Zone
Workshop Agreement can help to shift the national energy balance more rapidly towards net zero.

This BDO Zone Workshop Agreement is based on Canada’s national Standards for Biomass Supply Chain
Risk (BSCR) (CSAW209:21). While the BSCR Standards were designed to improve quantification of project-
based supply chain risk for investors and were designed primarily as a due diligence tool for capital
markets to facilitate the flow of capital to bio-based projects. The BDO Zone Workshop Agreement is
designed primarily to improve quantification of regional biomass supply chain and infrastructure risk. They
are meant to be used as economic development tools to facilitate and accelerate the flow of bio-based
projects to regions that are best able to support them and where such projects are most likely to succeed.

For Canada, using forestry residues, agricultural crops, farm and food wastes, and MSW to manufacture
clean fuels, chemicals and materials represents tremendous and largely untapped economic potential.
Standards-based tools such as BDO Zone Ratings can help attract new bio-based manufacturing to Canada,
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create new clean energy jobs and generate new revenue streams for our agriculture, forestry and
manufacturing sectors.

BDO Zone ratings also support Canadian federal GHG reduction and biobased economic development
agendas by promoting and accelerating bio-based project development, innovation, and regional
competitiveness, driving efficiencies around the use of sustainable and renewable feedstocks for biobased
manufacturing and preparing regions for growth and success in the worldwide clean economy.

It is our intention and goal that this BDO Zone Workshop Agreement be integrated into the range of
economic development tools, de-risking strategies, and policies used by regional economic development
bodies, project development companies, investors, capital markets and governments who want to move
towards net zero by participating in the rapidly growing global bioeconomy.

Best,

Jordan R. Solomon
President
ECOSTRAT INC.
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Disclaimer

The views expressed in this document are not necessarily supported in their entirety by all workshop participants. This
document has benefited from the input of the workshop participants but does not represent the views or positions of
the businesses and stakeholders for whom these participants work. The material in this publication may be quoted
and used for non-commercial purposes provided there is proper attribution.

This document is being circulated to stimulate timely discussion and critical feedback, and to influence ongoing debate
on the relevant topics.

Copyright © 2023 by Ecostrat
This document and its content are copyright of Ecostrat Inc. - © Ecostrat 2023. All rights reserved.

Any redistribution or reproduction of part or all of the contents in any form is prohibited other the following:

o Print or download to a local hard disk extracts for personal and non-commercial use only;

«  Copy to individual third parties for their personal and noncommercial use, only if acknowledgement of the
original document as the source of the material is provided.

Distribution or commercial exploitation of the content is strictly prohibited unless express written permission is granted.
Transmission or storage of part of all of the document’s content on any other platform, digital or not, is also strictly prohibited.
For more information, email: jordan.solomon@ecostrat.com.

ISBN 978-1-9991916-0-3
First edition February 2023

Ecostrat Inc.
404 - 60 St Clair Ave. E
Toronto, ON, M4T 1N5
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Overview

BDO Zone Ratings Address a Key Barrier to Development of the Canadian Bioeconomy

Clean energy markets are growing at an unprecedented pace, and communities need new tools to keep
up on a competitive global stage and participate in the world bioeconomy. Many communities across
Canada wish to participate in the rapidly growing bioeconomy by leveraging local biomass surpluses and
other infrastructure-based advantages to attract new clean fuels projects, drive new biobased economic
development, and create jobs.

However, they typically do not have the platform, credibility or budget to effectively promote these
biomass supply chain advantages to biobased investors and developers around the world — and if they do,
their communications are conflicted, not independent, and therefore not credible to project developers
and investors. They constitute “noise” rather than “signal” and, as a result, fail to achieve the desired
result of driving bio-based economic development.

It is vitally important for new bio-based manufacturing plants to locate where biomass supply chain risk
is lowest. It’s important that regions that possess these strategic bio-based assets have the tools that
enable them to effectively and credibly communicate supply chain information to global investors and
developers. So that bio-project development decisions can be made quickly and with minimal risk.

Unfortunately, the current system for communicating information regarding biomass supply chain risk is
highly inefficient: it relies on an informal system of connection, collaboration where developers and
investors interact with federal, provincial, and local economic development bodies, industry associations,
and consultants to “search and find” optimal areas to locate new plants. This dynamic makes the
economic development process expensive and time-consuming, often leading to plants located in sub-
optimal areas, resulting in project failure.

In short, the current process for biobased economic development is highly inefficient, difficult to scale,
and entails high risk, expense, and exposure for governments, economic development agencies, project
developers, feedstock suppliers, investors and capital markets. The lack of a means to effectively “signal”
regional feedstock risk to clean energy stakeholders in a transparent, credible and efficient manner
constitutes a major barrier to local bio-based development and to Canada’s national decarbonization
objectives.

Addressing this barrier is essential to unlocking and accelerating investment in the bioenergy sector and
to attracting new biofuel, renewable chemical, biogas, clean heat and power and bio-material plants to
rural Canadian communities—and to achieving Canada’s national decarbonization objectives.

BDO Zone ratings help address these barriers to powerfully leverage local biomass assets for clean fuels
development. ‘AA’ and ‘A’ rated BDO Zone designations fill a critical need for more credible financial tools
that empower rural regions to gain attention at the international level to attract new biomass-based clean
fuel projects, decarbonize, and create jobs.

BDO Zone Ratings: Overview

The BDO Zone Initiative is a certification and regional biomass supply chain rating program that
accelerates biobased project development in rural communities. A BDO Zone rating is a standards-based
technical risk assessment of biomass feedstock, supply chain, and infrastructure attributes of a region
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with respect to the feasibility and development potential of new biofuel, renewable chemical, biogas or
bioproduct manufacturing plants.

BDO Zones undergo rigorous and extensive due diligence using a framework of over 100 standardized,
transparent and validated risk factors and indicators based on industry promulgated standards. ‘AA’ or ‘A’
BDO Zone Ratings put an internationally recognized, credible “bulls-eye” on the best areas in the country
for low-risk bioeconomy project development.

BDO Zone ratings drive bio-based economic development by enabling ‘AA’ and ‘A’ rated communities to
credibly signal and promote key local biomass supply chain “success” characteristics to biobased
developers and investors around the world. This enables communities to connect more effectively with
hundreds of biobased developers looking to develop new plants.

Bio-based development in BDO Zone-rated communities is actively supported by the BDO Zone
Investment Coalition, made up of Goldman Sachs, Citibank, and Desjardins (and 17 others), which
allocated $1B of capital for investment in BDO Zones in 2021. Economic development in BDO Zones is
further supported by Global Affairs’ Invest-In-Canada, which promotes BDO Zone Ratings through its
offices worldwide.

As of Feb 2023, in North America there are 20 BDO Zone ratings either issued or in progress. Most recent
ratings issues and press releases and press on for Bon Wier, TX, and Libby, MT, can be found here
(www.bdozone.org; https://www.canadianbiomassmagazine.ca/bon-wier-texas-receives-aa-rating-
from-bdo-zone-initiative/; https://www.canadianbiomassmagazine.ca/libby-montana-awarded-bdo-
zone-a-rating-for-woody-biomass/)

Development of a Workshop Agreement for BDO Zone Ratings

The development of this Workshop Agreement within the framework of Canada's Standards for Biomass
Supply Chain Risk (CSA W209:21) will help drive credibility, effectiveness and market-uptake of BDO Zone
Ratings, support the goal of creating a national network of 100 ‘AA’ and ‘A’-rated BDO Zones. That will
function to attract more bioenergy production facilities utilizing innovative, green technologies from
around the world.

Standards for BDO Zone Ratings supports Canada’s role in IEA Bioenergy Task 43

Canada is one of 17 countries participating in the research activities of the International Energy Agency
(IEA) Bioenergy. A key IEA mission is improving the cooperation and sharing of information between
countries with national research programs focusing on bioenergy development and deployment. Canada
is involved in nine bioenergy tasks, including IEA Bioenergy Task 43, Biomass Feedstocks for Energy
Markets.

“The goal of Task 43 is to promote sound bioenergy development through well-informed decisions by
businesses, government, and other sectors. The aim of IEA Bioenergy participants in this task is to support
decision-making by providing timely and topical analyses, syntheses, and general data on all fields related
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to biomass feedstock, including biomass markets and the socioeconomic and environmental
consequences of feedstock production.”?

A Workshop Agreement for BDO Zone Ratings strongly support IEA Task 43 for the following reasons:

v BDO Zone Ratings use internationally recognized standards, risk metrics and datasets to credibly
guantify and signal key biomass feedstock and infrastructure “success” characteristics valued by
biobased developers and investors globally.

v BDO Zone Ratings support community decision-making around bio-based project development.

v BDO Zone Ratings help develop new markets for biomass in the places where biomass feedstock
supply chains are strongest and where those markets are most likely to succeed.

1 https://www.nrcan.gc.ca/our-natural-resources/forests/industry-and-trade/forest-bioeconomy-bioenergy-
bioproducts/bioenergy-biomass/13323
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Category 1.0: Supplier Risk

1.1 Risk Factor: Credit-Worthiness/Future Solvency of Suppliers

1.1.1 LONGEVITY AND HISTORY OF SUPPLIER PERFORMANCE

Rationale Number of years in business is a positive indicator of future solvency. Historical performance is an
indicator of future performance.
Reporting Reporting Requirements

1. Issuer shall demonstrate understanding of number of years in business, historical feedstock supply
performance and reputation for at least 3 significant suppliers in the Zone.
Guidance Guidance for Reporting Requirement 1
Local procurement professionals with developed relationships in the BDO Zone may have valuable
insights about supplier’s historical performance (Lewandowski 2018).

Supplier’s historical feedstock supply, performance and reputation in the market are positive predictors
of likelihood of breach at some point in the future (Solomon 2018). Anecdotal feedback from competitors
or other market players can be used as supporting evidence for supplier performance. Corroborating
anecdotal data points from at least three independent third parties are preferred.

Local members of relevant associations (i.e., local logging associations), government bodies often have
insights about supplier’s historical performance and reputation in the market.

Guidance Source  Bloomfield (2017, interview); Carollo (2017, interview); Crummett (2017, interview); Passmore (2017,
interview); Solomon (2018, interview)

1.2 Risk Factor: Conflicts of Interest/Vested Interest with Competing Market(s)

1.2.1 SUPPLIERS DEPENDENCE ON, OR PREFERENCE FOR, COMPETING MARKETS

Rationale Suppliers may have a vested interest or preference to supply to specific competitors for biomass
feedstock. Preferences may be due to historical, long-term, or personal relationships, less stringent
feedstock quality requirements, more flexible operating hours by competing markets, or supplier’s
dependences on competing markets to accept or purchase other products/by-products. During periods
of feedstock shortage such suppliers may be more likely to allocate the scarce supply to a competitor
resulting in supply disruptions for the Issuer.

Reporting Reporting Requirements

Issuer shall demonstrate understanding of:

1. Knowledge of competing markets including, at minimum; approximate quantities, percentage of
total supplier feedstock production and competing market’s demand, and length of time supplied if
supplier provides feedstock to competing markets.

2. Knowledge of the quantity and relevance of the risk of leverage a competing market could exert on
supplier if supplier provides feedstock and any other products or by-products to such competing
markets.

Reporting Recommendations
1. Issuer should demonstrate understanding of supplier’s relationship with competing markets, if
possible.
Guidance Guidance for Reporting Requirement 1
Relationships between traditional markets such as pulp and paper companies, and suppliers such as
forestry producers or sawmills can be personal and span several generations.

If for example, a sawmill produces both chips and bark as by-products and has traditionally provided both
to a local papermill, and if it has contracted part of its chip supply to the Issuer,

then in times of chip shortage, the papermill may be able to compel deliveries of chips by threatening to
refuse to take supplier’s bark, thereby leveraging supplier to breach obligations to Issuer.
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Anecdotal feedback from local experts can serve as adequate validation of vested interests.

Guidance for Reporting Recommendation 2
Anecdotal feedback from local experts can serve as adequate validation of vested interests.
Guidance Source  Hladik (2017, comment)

1.3 Risk Factor: Supplier Control Over Production and Transportation

1.3.1 OWNERSHIP OF LAND/MEANS OF PRODUCTION

Rationale Suppliers that own land where feedstock is produced, or a production facility, tend to have better
control of supply chains and present lower degrees of supply risk.
Reporting Reporting Requirements

Issuer shall demonstrate understanding of:
1. Supplier’s land/facility ownership
2. Suitable control measures in cases where the supplier does not own/lease land/facility where
feedstock is produced.
Guidance Guidance for Reporting Requirements 1-2
Many forestry companies do not own the land on which they harvest. In such cases, strong agreements
are essential.

Attributes of concern include biodiversity-enhancing management and biomass income generated from
the land. Understanding these various factors, and clearly communicating the goals for the land within
the agreement will benefit harvesting operations that do not occur on supplier owned lands (Rabotyagov
& Lin 2013).

In general, suppliers that own all means of production and transportation are more reliable than ones
that do not.
Guidance Source  Rabotyagov & Lin (2013)

1.3.2 OWNERSHIP OF EQUIPMENT
Rationale In most cases, suppliers which own or lease equipment for harvest, collection and processing feedstock
are lower risk than those who are not. For example, third-party harvesting equipment may not be
available when required. Short harvest windows may be missed if a farmer and contractor cannot
schedule harvest times that are convenient and quantity shortages can result. However, in some
circumstances reliance on third-party equipment to harvest or produce feedstock can decrease supply
chain risk. For example, when harvesting agricultural residues such as corn stover, the use of a third-
party company with standard equipment specializing in harvesting, collection and transportation may
decrease quality variations (e.g., ash content) of final feedstock.
Reporting Reporting Requirements
Issuer shall demonstrate understanding of:
1. Supplier’s equipment ownership
2. The risk of using a third-party’s equipment in cases where the supplier does not own/lease
equipment.

Requirements Recommendations
1. Issuer should demonstrate precedent for the use of a third-party’s harvesting, collection, and
transportation services.
Guidance Guidance for Reporting Recommendations 1-2
For example, a supply chain where a large number of suppliers have historically utilized third parties with
success may demonstrate lower risk.
Guidance Source  Brechbill et al. (2011); Hladik (2017, interview); Solomon (2018, interview)
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1.3.3 OWNERSHIP OF TRANSPORTATION/LOGISTICS
Rationale In most cases, suppliers that own or lease transportation equipment necessary to transport biomass
from forest or field are lower risk than those who do not. However, in some circumstances, reliance on
third parties to transport biomass is common practice and does not contribute to risk.
Reporting Reporting Requirements
1. Issuer shall demonstrate understanding of the risk of using third parties, both in cases where
supplier provides transportation, but does not own/lease mean of transportation, and in cases
where transportation is provided by Issuer (or contracted to a third-party by Issuer).

Reporting Recommendations

1. Issuer should demonstrate precedent for the use of a third-party’s transportation services.
Guidance Guidance for Reporting Requirement 1

This should include an understanding of any scheduling issues with transportation company and supplier.

Guidance for Reporting Recommendation 1
For example, a supply chain where a large number of suppliers have historically utilized third parties with
success may demonstrate lower risk.

Guidance Source  Brechbill et al. (2011); Hladik (2017, interview); Solomon (2018, interview)

1.3.4 FEEDSTOCK AS A SECONDARY TRANSFORMATION
Rationale A secondary transformation dependent upon the production of primary products, e.g., forest residues,
corn stover, bark, or sawmill chips (unless from a dedicated chip mill) are all secondary transformations
of a primary product.

Risks are higher if feedstock is a secondary transformation of a primary, more valuable product. It may
not be economical for suppliers to produce biomass on its own, in the absence of markets for the
primary product. For example, a supplier may produce dimensional lumber as its primary product and
wood chips as a by-product, therefore relying on the health of the housing market for production
levels. If the demand for dimensional lumber drops, so can the availability of sawmill residues.

In case of agricultural feedstocks such as corn stover, the feedstock is a by-product of a primary crop.
Since the primary crop is significantly more lucrative than the residue, it will be a priority for the
producer. If production of the primary crop requires resources to be taken away from the production
of secondary crop (e.g., in case of shorter harvesting windows due to weather), the secondary
feedstock supply will suffer. In times of stretched resources, suppliers may also perceive harvesting
and collection of the feedstock as a nuisance, potentially decreasing production levels.

Understanding the economic drivers for suppliers’ primary product can help gauge risk levels for
secondary transformation biomass products.
Reporting Reporting Requirements
Issuer shall demonstrate understanding of:
1. Relationship between the primary product and the secondary transformation
2. Historical and projected market demand for supplier’s primary product
3. The sensitivity of biomass feedstock production to demand fluctuations of the primary product.
Guidance Guidance for Reporting Requirement 1
Note how increases or decreases in production of the primary product affect the production levels of the
secondary product.

Guidance for Reporting Requirements 2 and 3

In order to understand future biomass production levels, the demand for the primary product needs to
be forecasted. Create a market analysis of the primary product determining the volatility of the
production throughout different times of the year. Sensitivities to changes in demand should be modeled.
If forecasts indicate an unstable demand for the primary product, long-term risk of biomass supply may
be high. Finally, look for opportunities to increase the efficiency of the production of the secondary
product (Kizha & Han 2016).
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Chip production levels in a sawmill are proportional, and therefore highly sensitive to, lumber production
levels. For example, recent softwood tariffs imposed by the US government caused significant reduction
in supply of lumber (and sawmills residues) in many Canadian mills.

Similarly, agricultural by-products may be dependent on demand for a particular commodity, as
agricultural commodities are typically replaced with others when market demand changes (e.g., wheat is
replaced by rye).

Create a market analysis of the primary product determining the volatility of the production throughout
different times of the year. Contrast this analysis with a sensitivity analysis of the secondary product
(biomass) to the primary product.

Guidance Source  Bloomfield (2017, interview); Krigstin (2017, interview); Kizha & Han 2016; Nguyen (2018, comment);
O’Leary (2017, interview); Rainey (2017, interview); Rob (2017, interview); Solomon (2018, interview)

1.4 Risk Factor: Supplier Experience

1.4.1 FUNDAMENTAL FEEDSTOCK PRODUCTION EXPERIENCE

Rationale Risk is higher when suppliers have limited experience with planting/growing/harvesting/processing
and/or collecting biomass. Limited experience may be common for stover or forest residue supply
chains where farmers or forestry producers may have no previous experience.

Reporting Reporting Requirements
Issuer shall determine the experience in years that key suppliers in the area have in producing the rated
category of biomass.
Reporting Recommendations
If possible, issuer shall evaluate key suppliers’ delivery and quality performance in order to assess
reliability and quality especially with regard to delivery to existing markets for biomass in the BDO zone

Guidance Guidance for Reporting Requirement 1
Anecdotal feedback from competitors in the BDO zone may be used to supplement and inform scoring.

Guidance for Reporting Recommendation 1

None
Guidance Source  Mitchell (2017, interview)

1.4.2 PRODUCTION SCALE EXPERIENCE

Rationale Scale-up entails risk. Risk is higher when suppliers has limited experience with the production of the
quantity of feedstock required.
Reporting Reporting Requirements

1. Issuer shall demonstrate understanding of whether supplier commitments exceed current outputs
and if so, whether such commitments exceed capacity to produce with current equipment,
manpower and supply/customer base.

Guidance Guidance for Reporting Requirement 1

Supplier’s infrastructure (e.g., equipment, manpower, etc.) capabilities for additional capacity should be

known, as well as their access to feedstock in relation to quantity targets. Issuer should also be aware of

supplier’s control of feedstock, and the barriers that may exist for them to access additional feedstock.

Issuer should show that local suppliers demonstrate the ability to scale up either internally or through
the use of external companies (such as established planting or harvesting companies).
Guidance Source | Solomon (2019, interview)
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1.5 Risk Factor: Supplier Harvesting/Collection/Processing Capacity

1.5.1 SUPPLIER’S EQUIPMENT EFFICIENCY

Rationale Equipment efficiency significantly influences supplier’s feedstock production capacity. Understanding
supplier’s equipment capability enables understanding of their ability to produce feedstock of suitable
quality.

Reporting Reporting Requirements

1. Issuer shall demonstrate understanding of the supplier’'s equipment efficiency, its potential
improvement and whether it is sufficient for the Issuer’s needs.
Guidance Guidance for Reporting Requirement 1
Efficient harvest collection and baling of certain agricultural crops and residues (such as wheat straw,
corn stover or flax straw) often requires specialized equipment. Issuer should understand that local
suppliers have such equipment or their ability to purchase. Risk associated with using existing equipment
should also be taken into consideration.

Conduct interviews with operators to understand equipment efficiency.

Track the effects different machineries have on different types of feedstocks. Refer to literature and
studies regarding machinery and machinery efficiency (Lee et al. 2017).
Guidance Source  Abbas and Arnosti (2013); An and Searcy (2012); Dujmovic (2019, feedback); Lee et al. (2017)

1.6 Risk Factor: Supplier Motivation

1.6.1 FEEDSTOCK PRODUCTION PRIORITY
Rationale When biomass feedstock is a secondary or non-core line of business, or when it is a by-product or a
residual from a more valuable primary product, then suppliers may not put sufficient effort to
consistently produce it. Risk of breach increases when production and/or delivery of feedstock
compromises supplier’s ability to make a primary product.

When biomass feedstock is a by-product of another main higher margin or main product (e.g., corn
stover (e.g., corn) or forest residues (e.g., pulpwood) supply may not be a top priority for a supplier.
Reporting Reporting Requirements

1. Issuer shall determine relative importance of contracted feedstock production to suppliers,
especially whether production of feedstock is low margin or relatively small additional net profit.

2. Agricultural Residues. Issuer shall understand and model the harvesting window for the primary
crop. If that harvesting window is small, then the chance that the residue harvesting and collection
will be ignored by the farmer increases.

Guidance Guidance for Reporting Requirement 1

Suppliers with a vested interest in continually supplying the Issuer have lower risk of breach. This can be

achieved through providing partial ownership of the Issuer to the supplier or long-term bonuses based

on a history of consistent supply.

Guidance for Reporting Requirement 2
This is a more common situation in secondary transformation agricultural feedstocks (e.g., stover) where
the supplier may need to harvest in a particular window which, if missed, may make non-harvest much
more likely. In cases where the production of the primary product interferes with the supplier’s ability to
produce a biomass by-product (e.g., stover), risk of non-supply may increase. Additionally, in times of
stretched resources, suppliers may perceive harvesting and collection of the feedstock as nuisance,
potentially decreasing production levels.

Guidance Source Hladik (2017, interview); Mills (2017, interview); Muth (2017, interview); Carollo (2017, interview);
Krigstin (2017, interview)
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Category 2.0: Competitor Risk

2.1 Risk Factor: Influence on Feedstock Supply of Existing Markets

2.1.1 COMPETITOR LOCATIONS AND OVERALL GEOGRAPHICAL INFLUENCE
Rationale Competitors’ locations relative to siting locations within a BDO Zone can affect the viability of procuring
feedstock and the cost of that feedstock. Accurate and detailed competitor mapping provides an
understanding of the geographical influence a competitor may have on new plants within a BDO Zone,
including competitive advantages such as short hauling.
Reporting Reporting Requirements
1. Issuer shall demonstrate competitor’s location relative to the siting locations within a BDO Zone,
and its impact on feedstock supply. This shall include an evaluation of competitors’ ability to short
haul the Issuer and otherwise exert pressure on local suppliers.
Guidance Guidance for Reporting Requirement 1
The risk analysis should demonstrate an understanding of the different categories for feedstock utilized
by competing markets in relation to categories for which the Issuer is seeking rating. If the rating is for
forest residues, do competing markets utilize that category? Analysis should consider the likelihood that
they might do so in the future.

Analysis should consider, location of competitor markets together with location of key suppliers in the
BDO Zone to understand the competitors’ ability to affect supply. Competitors located in close proximity
to the Issuer may drive feedstock cost and put pressure to breach on suppliers in the BDO Zone, especially
during times of shortage. Standard industry practice suggests a thorough understanding of all competing
markets of material size within a 2-3-hour drive-time of the Issuer (drive-time is preferred over distance).
If Issuer’s or competitor’s feedstock is derived from distances greater than 2 hours, then an extension of
the competition zone may be warranted.

A Geographic Information System (GIS) can be as useful tool to help assess 2.1.1. GIS provides a way to a
way to store maps in a computer and associate each feature in the map with information from a variety
of sources. GIS can be used to query the data, look at patterns in the data, overlay maps, print out maps,
and keep computerized, up to date records on land-based information.

“Short haul” refers to the advantage one biomass market may have over another due to proximity to a
supplier and the pricing advantage less transport distance entails. Suppliers are often incented to provide
feedstock to the closest market, but such incentives may be overcome by other benefits (e.g., higher
price, better payment terms, more favourable unloading hours, less waiting time, etc.) provided by more
distant markets. Existing markets that are closer to sources of supply than new projects will tend to be
more competitive in terms of securing feedstock supply.

Guidance Source  Crummett (2017, interview); Solomon (2018, interview)

2.1.2 CURRENT AND HISTORICAL CONSUMPTION OF FEEDSTOCK QUANTITY
Rationale Clear understanding of feedstock consumption by key competitors for each rated type of feedstock
in the BDO Zone is essential to quantifying competitor risk.

Understanding current consumption and historical trends of feedstock utilization can provide
valuable information about feedstock price elasticity during shortages, and insight into events that
may impact future supply conditions. It can enable more accurate estimates of the sensitivity of
feedstock availability to potential future consumption levels or to the impact of external events (e.g.,
weather events, structural economic changes, seasonality, or policy change).

Reporting Reporting Requirements
Issuer shall demonstrate understanding of:
1. Current key competitor intake quantity for each type of rated feedstock.
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Reporting Recommendations
Issuer should demonstrate understanding of:
1. Historical utilization of each type for feedstock used by key competitors.

Guidance Guidance for Reporting Requirement 1
Not all competitors will have the same relevance to an Issuer. “Key” or “major” competitors are
generally characterized by intake of similar feedstock in material quantities and are located within
150km of the Issuer; closer competitors for feedstock are in general more salient, depending on quantity
utilized.

“Linked feedstock” refers to feedstock not used by the Issuer but used by competing markets, and which
could be used by competing markets to exert influence on suppliers. For example, during times of
shortage a pulp and paper mill that utilized both chips and bark could refuse to accept a supplier’s bark
unless it supplied the chips otherwise being contracted to the Issuer.

At minimum, data shall, for every type of feedstock utilized by the Issuer, include feedstock category
and description for annual and monthly quantities.

Published/public data is preferred but often unavailable. Third-party feedback is acceptable if
triangulated.

Guidance for Reporting Recommendation 1
“Historical information” shall refer to data covering at least 3 years. 5 years is preferable.

Most accurate information about competitors’ feedstock consumption often comes from suppliers.
Developing good initial relationships with suppliers can provide access to valuable information about
competitors.

Guidance for Reporting Recommendation 2
A credible third-party company should be engaged to collect and/or verify the competitor’s feedstock
quality specifications.

Guidance Source Abt (2018, interview); Baylies (2017, interview); Crummett (2017, interview)

2.1.3 COMPETITOR PRICING AND PRICE SENSITIVITY
Rationale Understanding how much competitors pay (or receive) for different feedstock types is an essential
step to determining competitiveness of Issuer and to accurate assessment of the delivered cost range
in the BDO Zone rating.

Current and historical prices paid/received by competitors provide insight into their procurement
behaviours and exert pressure on suppliers in the BDO Zone. Such as ability/willingness to pay
premiums for feedstock during times of feedstock shortage or reduce prices (or cut off deliveries)
during gluts. Competitors that have an ability to offer higher prices for feedstock during feedstock
shortages can pose significant risk to Issuer.

Knowledge of competitor pricing and price sensitivity is also an essential prerequisite to formulating
a feedstock cost curve which can enable predictions of feedstock redundancy, i.e., how much
feedstock could become available at different pricing levels (see Category 3—Supply Chain Risk 3.1.3).
Reporting Reporting Requirements
Issuer shall demonstrate understanding of:
1. Current price paid by competitors for Issuer feedstock categories.
Reporting Recommendations
Issuer should demonstrate understanding of:
1. Historical feedstock price paid by competitors. If significant price fluctuation has occurred,
then Issuer shall demonstrate understanding of factors driving such fluctuation.
2. Market for competitors’ end products and any relationship between market and ability of
competitor to drive feedstock price over time.
3. Competitor’s track record of driving feedstock cost during periods of shortage.
Payment terms (net 30, net 60, weekly etc.).
5. Payment history.

P
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Guidance Guidance for Reporting Requirement 1
If possible, pricing information should be acquired directly from the competitor or from published area
data. However, competitors are often reluctant to supply such information. Use of a credible third-party
to validate competitor feedstock price data is acceptable.

Guidance for Reporting Requirement 2

Competitors’ demand for feedstock and the maximum price they can pay for it may depend on the
markets for their final product. For example, a pulp and paper mill's demand for feedstock depends on
the paper market. It is important to understand competitors’ end-markets to understand their likelihood
of expanding operations and impacting feedstock availability and price.

Pass-throughs for feedstock costs are rare but it is important to understand whether this is an advantage
a competitor has. A wood-to-power plant with a feedstock pass-through contract with its buyer is able
to drive costs in times of shortage and may thereby constitute significant risk for an Issuer.

Anecdotal feedback from local suppliers or a credible third-party expert may be useful in obtaining this
kind of information.

Guidance for Reporting Recommendation 3

Third-party reports can be used to obtain historical feedstock pricing data; reliability can be acceptable
if confirmed by at least three independent sources (i.e., triangulation). Suppliers can serve as sources of
data validation.

Understanding competitors’ price sensitivity can help the Issuer understand whether it is in a favourable
position to acquire feedstock at times of restricted supply availability. The sale price/value or margins
of a competitor (e.g., pulp and paper) may enable it to pay higher buy prices in order to capture scarce
feedstock during times of shortage (Solomon 2019). Offtake agreements that allow pass-throughs for
increases in feedstock costs (e.g., Power Purchase Agreements (PPAs)) may create a non-level playing
field in times of feedstock shortage. Overall, suppliers should be contacted to inquire about the
competitor’s ability to pay higher prices during times of shortage (Tudmand & Hvisdas 2018).

A credible third-party should be engaged to collect/validate information.

Guidance for Reporting Recommendation 4
It is important to gauge Issuer’s payment terms relative to competing markets. Faster payment terms
can constitute a significant advantage where pricing is comparable.

Guidance for Reporting Recommendation 5

It is important to gauge competitors’ payment history, in particular instances over the past 3-5 years of

non-payment due to insolvencies or restructuring or history of nonpayment or short payment.
Guidance Source Baylies (2017, interview); Crummett (2017, interview); Lowitt (2013); O’Leary (2017, interview);

Tudmand & Hvisdas (2018)
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2.1.4 IMPACTS OF FUTURE DEMAND ON FEEDSTOCK AVAILABILITY AND PRICE BY CURRENT COMPETITORS
Rationale Feedstock utilization in a BDO Zone can change over time. Expansion of feedstock demand by current
competitors can put additional pressure on feedstock and can lead to higher prices, feedstock
disruptions, shortages or supplier breach or other types of supply chain disruption.

If current markets for feedstock have been publicly signalling the potential for increased demand for
feedstock (in the case of a sawmill adding a shift, or pulp mill potentially expanding into production
of renewable chemicals, for example), high interest in a supply basin can make suppliers
overconfident, leading to a supplier-controlled market where short-term contracting becomes the
norm and supply chain reliability is compromised for the Issuer. If and when it occurs, increased
demand on feedstock may decrease availability and increase cost for new plants within the BDO Zone.
Reporting Reporting Requirements

Issuer shall demonstrate understanding of:

1. Forecasted new demand on feedstock availability and price by existing markets for relevant

feedstock categories.
2. Impact of potential new demand on feedstock availability.

Reporting Recommendations
1. Issuer should review publicly available information to determine if announcements have been
made.
2. If feedstock is a secondary transformation (e.g., forest residue) then the feedstock utilization
scenarios shall be run based on the changes in demand for the primary product.
Guidance Guidance for Reporting Requirement 1
Scenario-based modelling should incorporate known information about competitors’ historical and
planned expansions, as well as assumptions based on anecdotal knowledge of the market and potential
expansion. Information about expansions or new competitors currently under construction can often
be found through press releases and local economic development agencies, or through third-party
experts and existing suppliers.

Error bounds on models used to make forecasts shall be available for specific locations of interest and
different times of the year so that predictions are accompanied by confidence intervals (Calvert 2011).

Guidance for Reporting Recommendation 1
Modelling the impact of potential future expansion plans of existing competitors, and of market
conditions that can result in competitors’ desire to expand. (e.g., a surge in the housing market,
increased demand for renewable natural gas (RNG), or a subsidy for green power) Are important to
correctly forecast to indicate future feedstock availability and price for BDO Zone ratings.

Guidance Source O’Leary (2017, interview), Clavert, 2011)

2.1.5 SOFT SUPPLY INFLUENCE OF EXISTING MARKETS

Rationale In some cases, existing markets for feedstock may be able to exert high degrees of pressure over local
suppliers, effectively enabling control feedstock, especially during times of shortage. This control can
derive from qualitative or “soft” factors such as long previous relationships between local suppliers
and existing markets for feedstock.

Reporting Reporting Requirements
Issuer shall demonstrate understanding of:
1. The proportion of supply over which key competitors for feedstock can exert control.
2. Historical occurrences where competitors or new markets have in fact exerted control over or

impacted feedstock supply and the basis for such control.

Guidance Guidance for Reporting Requirement 1
Suppliers are the most reliable source of information for gauging whether the competitor can exert
sufficient pressure on feedstock supply to control it.

Woody Biomass. Pulp mills may be able to exert soft control or influence over existing suppliers by
virtue of the fact that they can be longstanding markets for the full spectrum of feedstocks generated.
For example, sawmills may generate sawmill residual chips, sawdust, and bark. New biomass markets
that require only sawdust, for example, may be at a significant disadvantage vis-a-vis the current
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markets: current markets may refuse to accept any wood fiber by-product generated by the sawmill if
the sawmill elects to sell its sawdust to a new market. The sawmill in this case is strongly incented not
to do business with a new plant regardless of the price a new plant is able to offer for the sawdust, due
to soft supply influence of existing markets in the BDO Zone.

Agricultural Residue and Energy Crops. Farmers may be incented into changing the type of feedstock
grown if an alternative type is more profitable. Issuer should gauge the risk of forward cropping changes.
A BDO Zone for flax straw for example, may be vulnerable to the risk of farmers switching from growing
flax to other crops in the future. Historical data that can indicate changes in cropping patterns are
extremely useful.

Guidance Source None

2.1.6 TEMPORARY MARKET-DRIVEN MARKETS

Rationale Alternative, non-traditional, market-driven competitors for feedstock can drive feedstock demand in
unusual circumstances. A BDO Zone Rating Issuer based on corn stover as a feedstock, for example,
would not typically compete with higher-end animal feed markets due to quality issues. However, in
times of significant hay shortage (e.g., during drought), farmers use corn stover in place of hay, driving
the price of feedstock and decreasing availability for bio-projects (Bergtold 2018).

Reporting Reporting Requirements
1. Anyalternative, non-traditional and market-driven markets for feedstock shall be identified, and the

likelihood and impact of these markets upon Issuer shall be assessed.
Guidance None
Guidance Source  Bergtold (2018, interview)

2.2 Risk Factor: Specific Competitors’ Competitive Advantage

2.2.1 RELATIVE INVENTORY CAPACITY

Rationale The more inventory a competing biomass facility is able to store, the more competitively pressure it
can exert on supply. Ability to store large inventories allows competitors to purchase inventory when
the prices are low, potentially giving it an economic advantage. Additionally, the ability to store
inventory during feedstock supply surpluses can enable competitors to continue to intake feedstock
when the Issuers plant (with lesser inventory capacity) may be forced to put suppliers on quota. Larger
inventory capacity on the part of competing markets thereby creates supplier loyalty and can make it
more difficult for new projects to secure supply without paying a significant premium.

Reporting Reporting Requirements
For each key competitor, Issuer shall demonstrate understanding of:
1. Quantities of feedstock inventory that can be stored.
2. Competitive advantage due to high inventory potential.
3. Ability of new bio-based plants to carry sufficient, or greater biomass inventories.

Guidance Guidance for Reporting Requirement 1
Competing markets’ ability/willingness to the ability to accept feedstock / store inventory during
feedstock supply surpluses by maintaining large inventories which enables suppliers to continue
supplying when other markets impose quotas can be difficult to gauge as they are often based on verbal
or “understood” agreements. However, understanding and planning around such soft risk factors is
important. If such relationships exist in the BDO Zone, they may indicate increased risk of feedstock
shortage, pricing changes or, tactically, for the need for new bio-projects in the BDO Zone to maintain
similar, or superior inventory capacities.

Conversely, if local suppliers have a history of being put on quota or turned away by existing biomass
markets with low inventory capacities, then the ability of a new plant to maintain sufficient inventory
capacities can be a strong incentive to secure supply.

LA National Workshop Agreement for Bioeconomy Development Opportunity (BDO) Zone Ratings | 10
" E%Qcﬁlﬁﬁl Agreement No. 2023-77 SCC-ECOSTRAT
Revision ID: V.2.2 |March 2023
ISBN 978-1-9991916-0-3
©2023 Ecostrat Inc



e S =

In the absence of direct feedback about competitor’s inventory capacities, and assessment of land
currently used for storage, stacking equipment and pile height restrictions, multiplied by that period of
time until degeneration (i.e., rot) occurs can enable a high-level determination of a competitor’s
feedstock inventory potential.

Guidance Source  Rainey (2017, interview)

2.2.2 RELATIVE ACCESSIBILITY/DELIVERY HOURS AND WAIT TIMES

Rationale The value attributed by suppliers to local competing markets for biomass is often directly related to
the degree of flexibility the market provides in terms of delivery hours, and the more efficiently
discharge can occur.

Reporting Reporting Requirements
For each key competitor, Issuer shall assess:
1. Discharge hours
2. Average and maximum wait times to discharge.
3. Potential accessibility issues.

Guidance Guidance for Reporting Requirement 1
Suppliers are likely to favour end-markets that provide more logistical convenience.

Guidance for Reporting Requirement 2

For example, if competitor’s price and transport distance are similar but wait time to discharge averages
2 hours versus 30 minutes for the Issuer, this would be a significant competitive advantage for the Issuer
which could function to materially decrease risk.

Guidance for Reporting Requirement 3
Accessibility issues include road access, quality of yard conditions (e.g., paved, gravel or dirt), traffic and
seasonal weight restrictions.

Guidance Source  None

2.2.3 RELATIVE SPECIFICATION ADVANTAGES

Rationale When choosing a market for biomass feedstock, suppliers not only look at price, but also at relative
quality requirements or specifications. It is important to understand feedstock quality specifications
for competing markets within the BDO Zone in order to accurately quantify the risk that competitors
can exert on the Issuer’s supply chain.

Reporting Reporting Requirements
1. Issuer shall demonstrate understanding of the specifications for each category of competing

feedstock relative to that of the Issuer and shall assess the impact of any differences.

Guidance Guidance for Reporting Requirement 1
New projects are more competitive to the extent that their specification requirements are consistent
with current typical requirements in the BDO Zone.

For example, if a potential competitor has a tighter quality specification than the Issuer, then it may not
be a strong competitor for feedstock. On the other hand, a wider (less stringent) specification (e.g., higher
allowable fines, contamination levels, ash, or greater variation in particle sizing) may provide a
competitor with a significant competitive advantage.

Guidance Source  Cook (2018, interview); Marsollek (2018, interview); Rainey (2017, interview)
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2.2.4 DEMAND FOR COMPETITORS’ PRODUCTS
Rationale Increased demand for competitor’s final product can cause an increased demand for feedstock by the
competitor. For example, an increased demand for wood pellets due to high energy prices in Europe
or for biofuels due to a favorable clean fuels policy can cause increased pellet/biofuel production by
competing markets. Thereby driving demand for feedstock within a BDO Zone.
Reporting Reporting Requirements
1. Issuer shall demonstrate understanding of the market for competitors’ final products and its
potential for increased demand. Analysis should consider how easily competitor can scale
production capacity to meet increased demand.
Guidance None
Guidance Source  Khanna et al. (2011); Parrish (2018, interview)

Category 3.0: Supply Chain Risk

3.1 Risk Factor: Feedstock Availability

3.1.1 BIOMASS AVAILABILITY MULTIPLE (BAM)

Rationale Biomass Availability Multiple (BAM) indicates the degree of redundancy in an Issuer’s supply chain in
relation to the rated quantity in the BDO Zone. BAM is the mean ratio of biomass feedstock available
to a project, in relation to delivered cost, divided by the Issuer’s mean rated quantity. BAM is a strong
indicator of supply chain resilience when stressed by supply shortage and/or supplier breach. BAMs of
1.5 or higher are generally signals of lower feedstock risk for new projects in BDO Zones.

Reporting Reporting Requirements
1. The Issuer shall demonstrate understanding of the Biomass Availability Multiple (BAM) for the BDO
Zone.
2. If more than one feedstock type is rated, a separate BAM shall be understood for each feedstock
type.

3. BAM shall be calculated based on feedstock which is realistically accessible for use by a Project
(“Available Biomass”), rather than on theoretically available/modelled feedstock (“Produced
Biomass”).

4. BAM shall be calculated within a band of economically feasible pricing as defined by the Issuer.
Minimum and maximum quantity of biomass feedstock in a BDO Zone Rating shall be based on the
minimum and maximum rating cost, respectively.

5. Quality of redundant feedstock used in the calculation of BAM shall be similar in specification to
rated feedstock.

6. BAM shall be calculated at a sufficiently detailed geographic resolution.

Reporting Recommendations

1. Demonstrated BAM should be at minimum 1.5, and preferably > 2.0.
Guidance Guidance for Reporting Requirement 1

In calculating BAM, the mean price and mean quantity shall be used.

Geographic area for redundant feedstock used in the calculation of BAM should be the maximum drive-
time distance at which feedstock cost attains the upper limit in the BDO Zone Rating. For example, if the
BDO Zone rating was $100 - $130 per ton delivered, then calculation of BAM would be based on feedstock
available within a distance no greater than that distance at which the delivered cost to new project would
be greater than $130 per ton.

Guidance for Reporting Requirement 3

Hypothetical or derivative estimates of produced feedstock can provide theoretical indication of BAM.
But to understand quantities of feedstock that are available, supportive granular data derived from real
sources of supply regarding willingness or commitment level to provide feedstock to the Issuer are vastly
superior indicators in terms of predictive accuracy.
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Just because feedstock is produced proximate to an Issuer does not mean it is necessarily available to
that Issuer. A sawmill may generate 20,000 tons of chips per year but may only have 2000 tons available
for purchase—or none at all.

BAM should be established using past and current market availability and trend information from
established and defensible data sources. Contributing to this data can be the growth to drain (GTD) or
growth removal ratio (GRR) which can serve as an indicator for assessing the long-term availability of
sustainable woody feedstock from forests.

Generally, forest inventory data (including harvest licenses, biomass removals, remaining residues etc.)
are collected and disseminated by provincial forestry departments (Gunn 2019). Also, National Forest
Inventory is one source which can be used to acquire forest inventory data necessary to estimate GTD
and GRR.

Feedstock extraction rates can vary in different locations. BDO Zoneal policy can dictate the quantity of
forest residues to be left in the forest after harvest. Suppliers may choose to leave large quantities of
forest or agricultural residues on land, either for environmental or economic reasons: agricultural
residues provide nutrients for agricultural fields, and farmers leave portions of residue as fertilizer.
Primary and secondary research should be conducted indicating BDO Zoneal feedstock extraction rates.

Thiffault et. al. (2014) analyzed the recovery rate of forest residues based on data from temperate and
boreal forests from around the world. They determined that the average recovery rate was about 52.2%
depending on the local policies and the type of harvesting (e.g., stem-only, bundling, whole-tree
harvesting, etc.). In non-Nordic countries, the recovery rate of forest residues ranged from 35.6-60.7%
depending on the recovery method.

Agricultural Residues and Energy Crops. Availability of agricultural residues can be assessed through
grain yields. The following are accepted conversion ratios (list provided by Gunn 2019):
e  Corn: 1 (Sokhansanj et al. 2006)
e  Beans: 1 (Nelson et al. 2004)
e Wheat: 1.5 (Nelson et al. 2004)
e  Grass: 1 (Sokhansanj et al. 2006)
Barley: 1.5 (Penn State Agronomy Guide 2019-2020)
Soybean: 1 (Penn State Agronomy Guide 2019-2020)
e  Oats: 1 (Penn State Agronomy Guide 2019-2020)
e  Sunflower: 3 (Helwig et al. 2002)

Guidance for Reporting Requirement 5
BAM shall not be artificially inflated. That is, calculation of BAM shall utilize consistent and identical
metrics in the calculation of both the numerator and the denominator.

Quality of feedstock used in calculation of the BAM shall be fungible with primary feedstock. The BAM
should not be artificially inflated by the addition of sub-standard feedstock simply because it is
“available”. The numerator of the BAM should reflect availability of feedstock where the usability is
demonstrated by the Issuer.

Guidance for Reporting Requirements 6

Where possible, the Issuer should use data at higher than jurisdictional boundary (i.e., county, province,
forest management unit) resolution. An example of such dataset is the Manitoba Bioeconomy Atlas. The
Atlas uses fusion of AAFC Crop Inventory (30 m), Crop Insurance Yield ratios and Statistics Canada sector
data to assess high-resolution crop production (Gunn 2019).

Guidance for Reporting Recommendation 1

If BAM is based on derivative or secondary data, and the numerator is derived from a high-level estimate
of feedstock “produced” in the supply basin as opposed to what is likely to be “available” to the Issuer.
Then it is recommended that BAM should be higher than 2 in order to accurately indicate supply chain
redundancy. It should be noted however, that there are successful existing projects with BAMs as low as
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1.5. While bigger tends to be better, there is no optimal BAM; an acceptable BAM depends on creditors’
tolerance of risk.

Agricultural Residues. In general, agricultural residue producers have few markets for their residue. The
lack of competition for agricultural residue means that a high BAM may not be necessary to signal low-
risk supply (Hladik 2017) in a BDO Zone.

Note that Regenerative Agricultural Practices encourage minimal tillage to improve soil health which
leads some producers to minimize residue removal. The Issuer shall take existing agricultural practices
into account when making a case for residue removal. Current research can be used for such argument,
particularly that long-term research shows most residue can be removed with no adverse impacts (Gunn
2019). An example of such research can be found in Lafond et al. (2012).

Guidance Source  Bloomfield (2017, interview); Carollo (2017, interview); Golecha & Gan (2016); Hladik (2017, interview);
James et al. (2012); Lewandowski (2018, interview); Solomon (2019 interview); Spikes (2017, interview);
Texas Forest Service (2006); Thiffault et al. (2014); Gunn (2019, feedback); Sokhansanj et al. (2006);
Nelson et al. (2004); Penn State Agronomy Guide (2019-2020); Helwig et al. 2002; Lafond et al. (2012)

3.1.2 FEEDSTOCK SUPPLY CURVE/MARGINAL COST CURVE
Rationale The greater the feasible transport distance, the more feedstock is accessible to the Issuer, but at a
higher delivered cost. The feedstock supply curve, sometimes referred to as the marginal cost curve, is
a function of feedstock availability over its cost which is primarily, but not exclusively, a function of
distance. The feedstock supply curve is used to determine the availability of redundant feedstock at
various price points, and the cost of replacing feedstock with substitutes located at different distances.

Feedstock cost curves are useful in determining supply chain resilience; they provide information about
the cost of feedstock availability in times of supply disturbance. Biomass supply chains are prone to
supply disturbances over time; suppliers can become insolvent, or weather events can temporarily
disrupt feedstock availability. When a disturbance occurs, the Issuer may need to source replacement
feedstock from different suppliers at different locations and costs. A biomass supply curve indicates
quantities of feedstock available at various price levels from suppliers generally located further away
than core suppliers.
Reporting Reporting Requirements

1. A supply curve representing feedstock availability over price and distance shall be developed and
any significant inflection points shall be adequately explained.

2. If more than one feedstock type is used, then a separate cost curve shall be developed for each
feedstock type.

3. Feedstock cost curve shall incorporate realistic quantities of feedstock available to the Issuer.
Feedstock cost curve shall be calculated based on feedstock that is realistically accessible for use by
the lIssuer (“Available Biomass”) rather than on theoretically available/modelled feedstock
(“Produced Biomass”).

4. Feedstock cost curve shall be calculated within a band of economically feasible pricing as defined by
the Issuer. Feedstock that is available to a project shall be calculated using maximum price required
to maintain ongoing operations and service financial covenants.

5. Feedstock cost curve shall be calculated using feedstock available to the Issuer that is available in a
timely manner to prevent operational disruption.

6. Quality of redundant feedstock used in feedstock cost curve shall be useable by the Issuer.

Reporting Recommendations
1. Issuer should assess economic burden on the project procuring redundant feedstock (from larger
distances) under low, medium, and high supply chain stress scenarios.
Guidance Guidance for Reporting Requirement 1-6
Same as for 3.1.1
Guidance Source  Solomon (2019, interview)

LA National Workshop Agreement for Bioeconomy Development Opportunity (BDO) Zone Ratings | 14
" E%Qcﬁlﬁﬁl Agreement No. 2023-77 SCC-ECOSTRAT
Revision ID: V.2.2 |March 2023
ISBN 978-1-9991916-0-3
©2023 Ecostrat Inc



e S =

3.1.3 SEASONAL FEEDSTOCK SUPPLY VARIATION

Rationale Biomass supply can present significant seasonal supply variations. Seasonal supply variations
combined with limitations associated with longer-distance transportation and storage can lead to BDO
Zone biomass supply imbalances (Golecha & Gan 2016) and can manifest in shortages and higher costs
for Issuers.

Reporting Reporting Requirements
1. Understanding of seasonal feedstock supply variation shall be demonstrated for each feedstock

type.

Reporting Recommendations
1. The BDO Zone rating shall assume the adoption of a potential product of industry-standard
mitigation strategies to lower the risk of seasonal feedstock supply variation through one or more
of the following methods:
e  Maintenance of sufficient feedstock inventory.
e  Feedstock substitution
Strategic inventory and storage planning can sustain a steady supply of feedstock to the Issuer.
Guidance Guidance for Reporting Requirement 1
Seasonal feedstock availability is typically more prevalent in agricultural supply chains (i.e., agricultural
residues and energy crops) than in woody biomass supply chains. Optimization models can help quantify
the risks of seasonal supply variation. An example of an optimization model for biomass availability can
be found in Golecha & Gan (2016).

Primary feedstock may be substituted with secondary feedstocks in times of seasonal feedstock shortage.
If secondary feedstocks are being included in the BDO Zone Rating, then fungibility with primary
feedstock should be demonstrated.

Guidance Source  Ba et al. (2016); Carollo (2017, interview); Gebresslasse et al. (2012), Golecha & Gan (2016); Rob (2017,
interview); D. Smith (2019, feedback)

3.1.4 YEAR-TO-YEAR VARIATION IN FEEDSTOCK AVAILABILITY

Rationale Biomass can have significant year-to-year supply variations due to variability in yield from biomass
harvesting operations, particularly with agricultural biomass.
Reporting Reporting Requirements

1. Projected year-to-year feedstock supply variation shall be modeled for each feedstock type.
2. Strategies to counteract estimates of year-to-year supply variation shall be assessed and may
included in scoring assumptions if deemed viable.

Reporting Recommendations

1. Agricultural Biomass. Issuer should obtain historical data on yields of feedstock in the supply basin
to make a determination of variability. If historical data are not available for predicting future yields,
mathematical models may be used.

2. Woody Biomass. Models used to demonstrate yield variability should be based on species, BDO
Zone and stand density of timber harvest operations.

Guidance Guidance for Reporting Requirement 1

Variability manifests in both space and over time. Spatial variability can be judged based on physical and

topographic features. For example, a BDO Zone consisting of large variations in ground surface elevations

will have high potential for soil erosion with an increased risk for insufficient production.

Variability in yields of crop residue can also be attributed to several factors including climate, soil,
management practices and pests. The best evaluations of these factors are made at more macro-scales.
Yield variability could also be high in BDO Zones consisting of flat terrain if soil properties, climate
conditions or management practices are not suitable for the crops being studied.

Agricultural Biomass. Models based on machine learning, mechanistic plant growth approaches and
Bayesian techniques are available to capture variabilities on multiple scales (e.g., at county or BDO Zoneal
scales) and make spatially explicit yield predictions (Newlands and Townley-Smith 2010; Phys-Org 2017;
Jeong et al. 2016; Jiang et al. 2017; FAO 2017; Chawla et al. 2016; PNNL 2017; Busby et al. 2017; Jager et
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al. 2010). While many more approaches exist to predict yields, there are no directly usable models that
are available in the public domain to estimate energy crop and crop-residue yields at the farm or field
scale. Depending on the crop of interest and location, a more advanced literature analysis is a prudent
way of obtaining best estimates of energy crop or crop-residue yields. It should also be noted that new
methods based on artificial intelligence and machine learning techniques are being developed and should
be explored through a review of the relevant literature.

Woody Biomass. An empirical forest biomass yield model has been developed by Nishizono et al. (2005).
This table can be used to determine the unutilized woody biomass volume produced by a timber harvest.

Treitz et al. (2012) demonstrates a tool for the estimation of forest inventory variables at the plot and
stand levels for specific forest types using a LiDAR point density of 0.5 pulses-m-2. Such a tool could be
applied to accurately estimate forest inventory variables and subsequently, biomass yield.

Distinct tools can also be used for modelling the availability of, and suggested extraction rates for
deadwood (Venier et al. 2015). Huggard & Kremstater (2007) present a synthesis of published technical
literature that can be used to parameterize and model deadwood harvesting projects.

Guidance for Reporting Recommendation 2
Mitigation steps for poor vyield variability could include identifying high-yielding BDO Zones nearby,
improving management practices and crop rotations to improve soil fertility and prairie strips to
intersperse energy crops with row crops.

Guidance Source  Abt (2018, interview); Busby et al. (2017); Chawla et al. (2016); FAO (2017); Golecha & Gan (2016); Hladik
(2017, interview); Huggard & Kremsater (2007); Jager et al. (2010); Jenkins (2017, interview); Jeong et al.
(2016); Jiang et al. (2017); Newlands & Townley-Smith (2010); Nishizono et al. (2005); Passmore (2017,
interview); Phys-Org (2017); PNNL (2017); SOFAC (2018); Treitz et al. (2012); Venier et al. (2015)
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3.2 Risk Factor: Historical Issues

3.2.1 HISTORICAL FEEDSTOCK PRICE VARIATIONS

Rationale If volatility is shown in the historical feedstock price, then the risk of future price fluctuation is
elevated. If feedstock prices have historically exceeded the price at which the Issuer would have to
cease operations or breach a financial covenant (i.e., the “red line” feedstock cost), then mitigation
measures should be put in place.

Reporting Reporting Requirements
Issuer shall:
1. Identify drivers of historical feedstock price variations
2. Assess probability and impact of price drivers occurring in the future and impact on feedstock

availability and price.

Guidance Guidance for Reporting Requirement 1
The longer the historical horizon of data provided for predictive analysis, the more accurate the results.
At minimum, 5 years of historical feedstock price shall be analyzed. Risk is greater where no historical
feedstock price data are available.

Guidance for Reporting Requirement 2
It is also possible to develop quantitative estimates of this probability as shown by researchers at INL
using the Stochastic Techno-Economic Model (Hansen et al. 2018).

Feedstock price variations can fluctuate due to multiple factors. For example, catastrophic weather
events can cause spikes in feedstock price, surges in the housing market can depress cost of sawmill chips.
Understanding timber supply and demand trends can aid in the understanding of variations in historical
feedstock prices (Abt et al. 2000; 2009).

Capital-at-Risk (CaR) and Value-at-Risk (VaR) are concepts used in financial risk assessments to evaluate
the financial viability of a project (Jorion 2007). Recently, they have begun to be used to assess the
financial risks of biomass supply chains. Hansen et al. (Hansen 2018) are investigating the stochastic,
financial risk of biomass supply chains using the STEM model. They will be including the VaR and CaR
metrics based on the work of Jorion (2007) in the model. These metrics provide quantitative estimates
of financial risk at a specified confidence level.

Guidance Source  Abt et al. (2000; 2009); Carollo (2017, interview); Jenkins (2017, interview); Jorion (2007); Hansen et al.
(2018); Mills (2017, interview); O’Leary (2017, interview); Santibanez-Aguilar et al. (2016)

3.2.2 LOW HISTORICAL DEMAND FOR FEEDSTOCK IN THE SUPPLY BASIN
Rationale If Issuer BDO Zone does not have history of developed, large-scale feedstock procurement, suppliers
may not have sufficient expertise in feedstock production to ensure reliable supply, especially in early
years. This can be particularity true for forest residues where typically the infrastructure for collection,
processing and delivery is immature.

Where supply chains are not well-established, risk can be mitigated when new bio-based plants control
a higher degree of feedstock processing. For example, if a BDO Zone rating is issued for clean wood
chips and the historical demand in the Zone has been exclusively for pulpwood, then supply chain risk
will be decreased for new bio-based plants that intake of pulpwood and manage log debarking and
chipping internally. Rather than requiring inexperienced suppliers to deliver debarked wood chips.
Reporting Reporting Requirements
1. Understanding of historical feedstock production in the supply basin shall be demonstrated,
including an assessment of the degree of risk presented by feedstock production history and supply
expertise. If necessary, industry standard and economical mitigation strategies may be assumed for
scoring purposes.
Guidance Guidance for Reporting Requirement 1
The availability of education-based training and transition programs with the local labour force should be
considered in areas where lack of previous supply experience is evident.
Guidance Source  Huhnke (2017, Comment 1); Mills (2017, interview); Ralevic et al. (2010); Webster (2017, interview)
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3.2.3 HISTORY OF PRODUCTION/FEEDSTOCK IS A NEW/SECONDARY CROP OR A BY-PRODUCT
Rationale If feedstock is a new/secondary crop or a by-product, suppliers may either lack sufficient experience
to mitigate risk, or be unable to react to such risk. Secondary crop or by-product producers may be less
likely to prioritize production.

For new crop types, inexperience in planting, harvest, collection and yield data may pose higher levels
of risk.

If feedstock is a secondary transformation (i.e., wheat straw, corn stover or forest residue), then
production can be subject to variables beyond suppliers’ control (e.g., changing demand for sawtimber,
or primary crop prices).
Reporting Reporting Requirements
1. Issuer shall determine primary product/crop production levels that are necessary to sustain
feedstock production.
2. Issuer shall demonstrate understanding of the market drivers for primary product on which by-
products or secondary feedstock depends.
Guidance Guidance for Reporting Recommendation 1 and 2
Employ primary crop yield models to determine secondary crop production. The most accurate models
involve satellite data analysis (Muth 2017).
Guidance Source |~ Muth (2017, interview)

3.3 Risk Factor: Non-Weather Based Externalities

3.3.1 DIESEL, OIL AND PRODUCER PRICE INDEX (PPI)

Rationale Diesel, oil and PPl can impact feedstock cost of harvest and collection over time. Sensitivities to worst
case scenarios should be run.
Reporting Reporting Requirements

1. Feedstock price risk relating to diesel/oil cost and PPI fluctuations and its impact on the Issuer shall
be evaluated for a 10-year period.

NOTE: Impacts of diesel on transport cost should not be calculated here (see 3.5.3).

Guidance Guidance for Reporting Requirement 1
Historical price fluctuations of feedstock in the supply basin should be modeled with/without diesel/oil
prices and PPI to understand the degree to which fluctuations in fuel or labour present long-term supply
chain risk.

Techno-economic models can be used where feedstock markets have not yet been established, and lack
of historical data does not allow for establishment of correlations. Techno-economic models include
feedstock logistics and optimization models designed to estimate transportation routes and costs Lamers
et al. (2015a, b).

Guidance Source  Curran (2017, interview); Lamers et al. (2015a, b); Passmore (2017, interview)

3.3.2 CURRENCY RISK

Rationale Where feedstock is purchased in a currency different than that which a new bio-based plant with locate
in a BDO Zone, currency exchange rates and volatility can constitute risk exposure. BDO Zones that
cross the US-Canada border, for example, which intake feedstock from both countries are exposed to
such currency risk.

Reporting Reporting Requirements
1. Proportion of Issuer feedstock which is sourced cross-border shall be identified by quantity and cost.
2. Cross-border suppliers of particular importance shall be identified.
3. Theimpact of reasonable exchange fluctuations on feedstock cost shall be assessed for at least a 10-

year period.
Guidance None
Guidance Source  Solomon (2019, interview)
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3.3.3 BORDER RISK

Rationale Where feedstock is transported cross-border to another country, risk exposure to border closures and
crossing delays becomes present. The availability of trucks willing to do cross-border runs is limited,
which can decrease supply chain flexibility and resilience. Plants near the US-Canada border which
intake feedstock from both countries are exposed to these risks.

Reporting Reporting Requirements
1. Proportion of Issuer feedstock which is sourced cross-border shall be identified by quantity and cost.
2. Cross-border suppliers of particular importance shall be identified. The impact of border

delays/shutdown on feedstock cost shall be assessed for at least a 10-year period.

3. Theimpact of phytosanitary requirements should be assessed.

Guidance Guidance for Reporting Requirements
The ability to obtain a phytosanitary certificate, and whether the cost of doing so is economically
reasonable, should be assessed. For example, if fumigation is a requirement, are the facilities required to
fumigate available and scalable, and is the cost to do so feasible?

Guidance Source  Solomon (2019, interview)

3.3.4 TEMPORARY EXTERNALITY-DRIVEN MARKETS FOR FEEDSTOCK

Rationale Alternative, non-traditional, externality-driven competitors for feedstock can drive feedstock demand
(and cost) in unusual circumstances. For example, an Issuer using corn stover as a feedstock would not
typically compete with the higher-end animal feed market. However, in times of significant hay shortage
(e.g., during drought), farmers may use corn stover as hay replacement, driving the price of stover
feedstock and decreasing its availability for bio-projects (Bergtold 2018).

Reporting Reporting Requirements
1. Any alternative, non-traditional and externality-driven markets for feedstock shall be identified, and

the likelihood and impact of these markets upon the Issuer shall be assessed.

Guidance Guidance for Reporting Requirements 1
Agricultural Residues. In general, demand for feedstock from high-value markets is small. For example,
research in Manitoba shows that estimated maximum needs for cattle feed/bedding and livestock
bedding are ~1% of available crop residues (Gunn 2019). Despite this (in most circumstances) there is a
negligent impact of high-value markets on agricultural residue availability. The estimated demand should
be demonstrated to ease any elevated perception of risk posed by these markets.

Guidance Source | Bergtold (2018, interview); Gunn (2019, feedback)

3.4 Risk Factor: Risks Related to Feedstock Production, Harvest and Collection

3.4.1 HARVEST AND COLLECTION PRACTICES AND SCHEDULES
Rationale Differences in harvest timing and practices used can create risk to both the quantity and quality of
feedstock. For example, feedstock harvested by different suppliers in different windows can undergo
varying levels of exposure to sun, wind, and moisture, leading to variations in delivered feedstock
quality.

For example, agricultural feedstocks and energy crops have optimal harvesting windows to ensure
minimal moisture content. In certain BDO Zones these harvesting windows may coincide with
heightened weather risk such as frost or rain.
For forestry biomass, unsightly clear cuts and slash piles (even on plantation forests and especially
when located near communities) can provoke unwanted public backlash even when suitable and
sustainable replanting regimes are followed.

Reporting Reporting Requirements
1. Understanding of feedstock harvest practices and schedules shall be demonstrated.
2. Understanding of weather risk and its impact on feedstock quantity and quality in relation to

harvesting schedules shall be demonstrated.

3. Understanding of any potential public backlash to harvest practices shall be demonstrated.
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Reporting Recommendations
1. Typical harvesting schedule and Issuer’s planned delivery schedule for feedstock should be
prepared.
Guidance Guidance for reporting requirement 1
Feedstock harvest schedules can be acquired directly from suppliers. Misalignment of suppliers’ harvest
schedules with Issuer’s required feedstock quantities can create supply shortages.

Guidance for reporting requirement 2
Preferably, harvesting should be scheduled during periods of low weather risk.

Harvesting, collection and delivery schedules should be based on feedstock’s propensity to degrade
(Huhnke 2017).

Guidance for reporting requirement 3.
Public backlash to “harvesting” due to environmental or social impacts is often the purview of the land
manager. Ensure the land manager has an adequate plan to handle public input, can guarantee
easements to public roads, and protect their contractors. Possible mitigants to potential public backlash
should be considered such as promotion of the benefits of forest thinning to protect urban forest
interface from fire, or forest improvement, where appropriate.

Guidance Source  Ebadian et al. (2011); Huhnke (2017, interview); Nguyen (2018, comment); Spikes (2017, interview)

3.4.2 HARVESTING AND COLLECTION EQUIPMENT
Rationale Different types of harvesting and collection equipment used by suppliers in a BDO Zone can have a
significant impact on the quality and availability of feedstock. Use of different types and combinations
of harvesting, collection and processing equipment among suppliers can lead to non-homogeneous
feedstock. Equipment that is not designed specifically for biomass cultivation, harvesting and
collection, can increase feedstock quality risks.

Relevant equipment should be specified for the sake of product consistency and risk reduction.
Reporting Reporting Requirements
1. Understanding of equipment requirements to produce high-quality feedstock shall be
demonstrated, including all equipment typically used for harvesting, collection and processing.
2. Understanding of equipment variety in the supply chain, and its impact on feedstock quality
consistency shall be demonstrated.
Guidance Guidance for Reporting Requirement 1
Researchers at INL, ORNL, and Antares (FOA Project) maintain a list of recommended harvest equipment,
their yields and collection efficiencies, applicable to corn stover and energy crop harvests (Nair et al.
2018a, b).

Guidance for Reporting Requirement 2
A wide variety of equipment in the supply chain can make it difficult for suppliers to quickly acquire spare
parts. For example, Webster (2017) suggests that variations in equipment leading to lower access to
spare parts can affect the supply chain’s uptime by 30%. This is because distributors of spare parts keep
inventory in locations with higher demand. In BDO Zones where a large number of feedstock suppliers
own the same equipment will be served better by spare-part distributors.

Guidance Source  Nair et al. (20183, b); Smith (2017, interview); Spikes (2017, interview); Webster (2017, interview)

3.4.3 VARIATION IN DENSIFICATION METHODS AMONG DIFFERENT SUPPLIERS
Rationale The shape and density of the unit in which feedstock is supplied can impact feedstock cost and quality.
Standard feedstock densification modes for biomass consist of round or square bales, pellets, cubes,
chips, or grindings. The size of wood fibre processed in a grinder is less homogenous than if a chipper
is used.

Bales of different densities can absorb moisture at different rates. In certain cases, round bales have
been viewed as problematic due to their uneven moisture content distribution (Huhnke 2018).
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Reporting Reporting Requirements
1. Understanding of the impacts of different modes of feedstock densification shall be demonstrated.
Guidance Guidance for Reporting Requirement 1

A third-party company specializing in feedstock harvesting and use of standard densification equipment
can function to ensure consistency and decrease risk if a variety of feedstock modes are present in the
supply basin.

NOTE: Even if a specific mode of feedstock densification is identified as preferable, suppliers may not have
an ability to densify feedstock in such a way. For example, farmers may not have an ability to produce
square bales if current equipment is designed for round.

Guidance Source  Huhnke (2018, Comment 1); Nguyen (2018, comment); Webster (2017, interview)

3.4.4 AVAILABILITY OF LABOUR FOR FEEDSTOCK PRODUCTION
Rationale Skilled labour shortages can be difficult to remedy in the short-term. Availability of suitable labour in
an area can impact the ability to procure sufficient feedstock quantities on required schedules. Labour
risks are higher where supply chains are not yet active; or for Issuer’s for whom large feedstock
requirements, or development of new (or expanded) supply chains, demand significant additions to
the local labour force.
Reporting Reporting Requirements
1. Understanding of labour requirements necessary to produce and deliver feedstock shall be
demonstrated, including:
e  Number of trained operators of field equipment
e Number of harvesters/loggers
e  Experience of existing labour force
e Necessary labourer certifications.
Guidance Guidance for Reporting Requirement 1
The Issuer should have an understanding of the number of contractors within a 120km radius, as well as
contractors’ total harvesting capacity.
Guidance Source | Ebadian et al. (2011)

3.5 Risk Factor: Transportation

3.5.1 FEEDSTOCK TRANSPORTATION COSTS
Rationale Transportation can be one of the most significant cost components of biomass supply chains. The
average transport cost and percentage of total feedstock cost attributable to transport should be
known.

Transport distances of 80-120 km for biomass feedstocks are typical but larger distances can be
common. Where average transport distance from suppliers to Issuer is high, the supply chain is subject
to greater sensitivities to risks, such as increases in diesel cost, weather impacts, mechanical
breakdown, and by the demand for scarce feedstock from competitors closer to the source.

Understanding average transport distance can help flag higher-risk BDO Zones where transport
distance materially exceeds the average.
Reporting Reporting Requirements
Issuer shall demonstrate understanding of:
1. Average transportation cost per-unit of delivered material.
2. The percentage of total (current and projected) feedstock cost attributable to transport.
3. Forecasted transportation cost.

Reporting Recommendations
1. Feedstock cost in relation to transportation cost drivers via a sensitivity analysis
2. Mitigation plan for escalating transportation costs should be demonstrated.
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Guidance Guidance for Reporting Requirement 1
Understanding of average transportation distance for evaluating feedstock transportation costs: average
transportation cost will be 2/3 of the maximum drivetime distance of the BDO Zone (Ebadian, 2023,
interview).

Guidance Source  Curran (2017, interview); Gan & Smith (2011); Roni et al. (201443, b); (Ebadian, 2023, interview).

3.5.2 DIESEL COST IMPACTS

Rationale Changes in diesel cost impact transport cost over time. Sensitivities to worst case scenarios should be
run.

Reporting Reporting Requirements
1. The impact of realistic variations in diesel cost shall be evaluated for a 10-year period.

Guidance Guidance for Reporting Requirement 1
None

Guidance Source  Solomon (2018, interview); US Diesel Index Sample; Canadian Diesel Index Sample; Dujmovic (2019,
feedback); Gunn (2019, feedback)

3.5.3 TRANSPORT OF FEEDSTOCK REQUIRES SPECIALIZED EQUIPMENT
Rationale Requirements for specialized transport equipment (e.g., walking-floor trailers) can increase supply
chain risk. Where there is low availability in required transportation equipment, equipment owners
have increased leverage over transportation prices and supply chain resiliency can be lower.
Reporting Reporting Requirements
1. Understanding of a BDO Zone Rating’s dependence on specialized transportation equipment and its
availability in the supply chain shall be demonstrated.
2.  Where the redundancy of required transportation equipment is low, indictor risk shall be scored
higher, unless the following assumptions are explicitly made in the scoring of the Zone:
e  Purchase of own transportation equipment by BDO Zone project.
e  Adjustment of receiving infrastructure to lower transportation equipment requirements.
Guidance None
Guidance Source | None

3.5.4 DELIVERY ROUTES THROUGH LOCAL COMMUNITIES
Rationale Transportation of biomass can become a nuisance to local communities, especially if a large number of
trucks pass through residential and school areas. Local communities often have power to force
regulations regarding truck transport, impeding the ability BDO Zone suppliers to transport feedstock.
Reporting Reporting Requirements
1. Understanding of feedstock transportation routes in relation to current and planned residential
developments shall be demonstrated, particularly in relation to downtown, residential or school
areas.
2. Assessment of feedstock transportation nuisance to local communities and an associated risk of
community backlash shall be made.
3.  Where the risk of community backlash is significant, including alternative delivery routes should be
assessed and included in the indicator risk score.
Guidance None
Guidance Source  Daly & Halbleib (2017, interview); Tan (2018, interview); Dujmovic (2019, feedback)

3.5.5 TRANSPORTATION REGULATIONS AND LOAD WEIGHT LIMITS

Rationale In many BDO Zones, transportation is regulated based on seasonal road conditions. These regulations
(e.g., “frost laws”) often take the form of weight restrictions or limits on the number of trucks allowed
on roads. Such regulations can impede the project’s ability to source sufficient feedstock or increase
the cost of doing so at certain times of the year.

Reporting Reporting Requirements
1. Understanding of relevant feedstock transportation regulations, especially load weight limits and

number of trucks allowed on roads, shall be demonstrated, including those involving:
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e  Seasonality (e.g., “frost laws”)
e Jurisdictions
e  Proposed changes to regulations.

2.  Where feedstock transportation restrictions pose a significant risk to the Issuer, a the BDO Zone
scoring may assume the adoption of an industry standard risk mitigation plan by a potential bio-
based project, including:

e The potential to acquire regulatory exemption.

e  Alternative delivery methods (e.g., use of smaller trucks)

e Increasing biomass inventory piles in advance of expected seasonal restrictions.
Guidance Guidance for Reporting Requirement 1

All Canadian provinces and territories have increased trucking load restrictions during spring thaws, with

variations based on BDO Zone, type of road, specific dates and duration. For example, Ontario roads are

divided into four schedules by the Highway Traffic Act (1990). More restrictive weight limits can increase
the number of deliveries required to acquire feedstock, resulting in feedstock cost variation.

Regulations can change jurisdictionally on municipal and provincial levels. Route planning can be
conducted according to these jurisdictional differences.

Guidance for Reporting Requirement 2
Certain municipalities, such as small towns seeking economic development, can sometimes be incented
to provide regulatory exemptions to feedstock transport.

Guidance Source  Tudman & Hvisdas (2018, interview)

3.5.6 ROAD INFRASTRUCTURE

Rationale Feedstock cost and availability can be a function of road infrastructure, in particular the accessibility
the infrastructure provides to feedstock. Issues with road networks will translate directly to risks to
feedstock supply.

Reporting Reporting Requirements

1. Understanding of transport supply routes and their effect on feedstock cost and availability shall be
demonstrated, including understanding of weather patterns and their effect on road conditions.
Guidance Guidance for Reporting Requirement 1
Paved roads are preferable to unpaved and resource roads, especially in wet seasons. Some roads can
become impassable during heavy rainfall and snowfall conditions (Huhnke 2017).
Guidance Source  Gan & Smith (2011); Huhnke (2017, interview); O’Leary (2017, interview)

3.5.7 TRANSPORTATION REDUNDANCY

Rationale Transport equipment redundancy is important for dealing with seasonally variable feedstock supplies
as well as the risk of equipment breakdowns.
Reporting Reporting Requirements

1. Understanding of transportation redundancy in the supply basin shall be demonstrated in relation
to Issuer’s feedstock requirements and to feedstock production.
Guidance Guidance for Reporting Requirement 1
Delivery of feedstock after harvesting/processing is often time sensitive, especially when dealing with
seasonal feedstocks. Transportation systems should have the capacity to transport increased volumes of
seasonally variable feedstock. Scoring should be based in part on an analysis of worst-case scenarios.

If risks are high, and as available, BDO Zone rating my include assumptions that may specify use of rental
equipment from businesses that have a demonstrably adequate supply of similar equipment to assure
redundancy. Particularly high risks can be mitigated by Issuer purchasing transport equipment, or by
supporting the purchase thereof by third-party transport companies. If such assumptions are made in
the scoring of a BDO Zone, they must be clear and explicit.

Guidance Source  Cook (2018, interview); (Marsollek 2018, interview)
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3.6 Risk Factor: Supply Chain Resiliency

3.6.1 SIZE, NUMBER AND LOCATION OF SUPPLIERS

Rationale In general, a supply portfolio involving multiple suppliers of various sizes (and from multiple BDO
Zones) is important for ensuring steady and uninterrupted feedstock supply with minimal price
fluctuations. If a small number of large suppliers provides a high proportion of total feedstock, a
disruption or supplier breach will have greater impact on the supply chain. In such cases the risk of
disruption is lower, but the impact of those disruptions is higher. Conversely, many small suppliers are
less likely to have the capacity to withstand internal disruptions and thus may be more likely to breach.
Here, risk of disruption is higher, but their likely impact is lower. The number of suppliers as well as the
ratio of small to large suppliers should be optimized.

There is no pre-determined number or optimal ratio of suppliers, although having too many or too few
can both pose higher degrees of risk.

Reporting Reporting Requirements
Issuer shall demonstrate understanding of size and location of at least three key suppliers in BDO Zone.

Reporting Recommendations
Issuer shall demonstrate understanding of:
1. Minimum number of feedstock suppliers required to deliver the rated quantity.
2.  Number of small and large suppliers in the supply chain
Guidance Guidance for Reporting Recommendation 1
Current best approaches to modelling biomass supply chains are based on agent-based models (Hartley
2017). Examples of such models can be found in De Meyer et al. (2014); Cambero & Sowlati (2014); An &
Searcy (2012); Dunnett et al. (2007); and Gharder et al. (2016).

Scenario-based models can be used to test various supply chain configurations and determine the lowest
risk configuration. Supply basins should consist of at least 15-20 suppliers to adequately de-risk the supply
chain (Rainey 2017).

Guidance Source  An & Searcy (2012); Cambero & Sowlati (2014); De Meyer et al. (2014); Dunnett et al. (2007); Freppaz et
al. (2004); Gan & Smith (2011); Gebreslassie et al. (2012); Gharderi et al. (2016); Golecha & Gan (2016);
Hartley (2017, interview); Howes (2018, interview); Jenkins (2017, interview); Nguyen (2017, interview);
O’Leary (2017, interview); Passmore (2017, interview); Rainey (2017, interview); Smith (2017, interview);
Webster (2017, interview); Jenkins (2017, interview)

3.6.2 SUPPLIERS SUBJECT TO SAME EXTERNAL RISK FACTORS
Rationale When a single risk event can impact the feedstock production ability of all (or most) suppliers, then
feedstock risk is higher and supply chain resiliency is lower. Resilience is maximized when biomass
supply chains exhibit diversity in spatial location (i.e., geography), production practices and other
elements of supply chain structures such that the impact of single high-risk events have varying impacts
on suppliers.
Reporting Reporting Requirements
Issuer shall demonstrate understanding of:
1. The set of common risks that impact over 75% of the supply chain by feedstock quantity.
2. Factors that mitigate the set of common risks, including:
e  Spatial location (i.e., degree to which suppliers are clustered together)
e  Soil composition (i.e., drainage profile)
e  Land ownership
e Supply chain structure
e  Regulatory zones
3. Proportion of suppliers and supply that are subject to the same external risk factors.
4. Maintenance of suitably sized inventory piles and pre-arrangements for redundant feedstock with
non-local suppliers where a high proportion of supply is subject to the same external risk factors.
Guidance Guidance for Reporting Requirement 2
The more geographically compressed suppliers are in the supply chain, the more likely they are to be
subject to a single risk. For example, suppliers who are clustered together in a particular area could all be
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subject to soil condition risks (e.g., sandy versus clay-based soils) that may affect soil drainage and thus
limit the ability for forestry operations to access sites after severe rains due to flooding. Having suppliers
operating in areas with both types of soils can mitigate the risk of supply disruptions due to excessive
rainfall.

It is acknowledged that mitigation can be difficult for common occurrences that can lower the resiliency
of the entire supply chain. Examples of these include:

e Sawmills dependent on the housing market.

e Stover producer’s dependent on the markets for corn.

e  Energy crop producer’s dependent on rainfall.

Guidance for Reporting Requirement 4
Feedstock inventory, whether at the facility yard or in satellite storage depots, acts as a buffer to supply
chain disruptions. If inventory assumptions are made for the scoring of a BDO Zone, they must be clear
and explicit.

Guidance Source | None

3.6.3 LAND OWNERSHIP STRUCTURES

Rationale The ownership (or control) of the land base on which feedstock is produced can have significant impact
on Issuer’s feedstock risks. Risk of long-term variation in stumpage cost for wood fibre (i.e., the cost
that one pays to a landowner for the right to cut and purchase their wood fibre) for example are much
higher in the US where >90% of the land is private, and thus stumpage cost is determined on a
competitive auction basis. Conversely, in Canada >90% of the land is owned by the Crown and
stumpage is allocated by the government.

Reporting Reporting Requirements
Issuer shall demonstrate understanding of:
1. Land ownership structures for the procured feedstock, including ownership/lease terms with

growers and any changes in ownership/lease terms.

2. Impact of land ownership/control on overall long-term feedstock risk.

Guidance Guidance for reporting requirement 1
Direct ownership of the feedstock production land by the Issuer or suppliers lowers the risk of feedstock
supply.

In cases where supply chain depends on suppliers that do not directly own the land on which feedstock
is produced, an understanding of relationship between supplier and landowners should be understood
and history of previous feedstock supply disruptions be scrutinized.

Lands that are subject to government regulations or programs should be identified. Understanding land
tenure is especially important on public lands, where access to feedstock is regulated by the government.
Note that some feedstock supply risks may be lowered where feedstock is sourced from public lands.
Government backed long-term contracts for fixed quantities of biomass can often be acquired. These
regulations can be complicated, and limit or restrict access to feedstock.

Guidance Source  Carollo (2017, interview); Curran (2017, interview); Hladik (2017, interview); Krigstin (2017, interview)
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3.7 Risk Factor: Climate and Natural Risks

3.7.1 SEASONAL WEATHER IMPACTS ON FEEDSTOCK SUPPLY
Rationale Seasonal weather impacts are defined as those deriving from natural weather variations (i.e., spring
thaws, rainy seasons or dry seasons — as opposed to from singular weather events like fires, droughts
or hurricanes). Seasonal weather changes can be a significant risk factor affecting feedstock availability,
quality and price.

Given the major influence that weather has on multiple aspects of growing, harvesting, and

transporting biomass, it is difficult to predict the availability of biomass at a specific location at

different points in the future with a high degree of certainty. However, it is still possible, using past

data and statistical models, to generate reasonable upper/lower bound estimates of biomass

production in any given year in a wider supply basin. Such estimates are important in assessing

feedstock risk and enable accurate assessment of the efficacy of Issuer’s mitigation methods.

Reporting Reporting Requirements

1. Understanding of weather patterns in the supply basin and their potential impacts to feedstock
production shall be demonstrated.

2. Where high risk of feedstock shortage due to weather exists, a mitigation plan shall be
demonstrated.

Reporting Recommendations
1. Forecasting and propagation models should be applied in analyses of weather impacts.

Guidance Guidance for Reporting Requirement 1
Historical data is needed for credible forecasting. 10 years of weather data should be obtained if possible.
Worst-case scenarios should be simulated to determine the risk of feedstock shortage. Understand how,
and to what degree, seasonal weather has impacted the feedstock supply chain in the past. Historical
modelling of seasonality, and weather impacts on feedstock availability, quality and price can be
instructive.

Guidance for Reporting Requirement 2
Mitigation measures include inventory planning on a multi-year scale. Part of biomass collected in an
excess-production year may be used as inventory to meet a lower-production event the following year if
storage issues (e.g., decomposition) can be addressed. As prices drop with oversupply and rise with
undersupply, such strategies can help mitigate impacts of inter-year variabilities.

Guidance Source ~ An & Searcy (2012); Crummett (2017, interview); Curran (2017, interview); Ebadian et al. (2011); Hladik
(2017, interview); Nguyen (2017, interview); Rob (2017, interview); D. Smith (2019, feedback)

3.7.2 LONG-TERM WEATHER AND CLIMATE TRENDS

Rationale In certain BDO Zones, climatic trends and significant potential changes to future weather patterns can
create feedstock risk.
Reporting Reporting Requirements

1. Assessment of impact of future weather patterns or climactic changes on feedstock availability and
price shall be demonstrated.

2.  Where risk of changing weather patterns and/or climatic trends and their detrimental impact to
feedstock availability is significant, a mitigation plan shall be demonstrated.

Guidance Guidance for Reporting Requirements 1

In Canada, Climate Change Impacts and Adaptation Division (CCIAD) leads the development of

collaborative, national and sectoral science assessments that present the latest knowledge on climate

change impacts and adaptation. These assessments are scientific reports that assess, critically analyze,

and synthesize the growing knowledge base on the issue. Working with subject matter experts in

government, universities, and non-government organizations, CCIAD produces science assessments that

are current, relevant and accessible sources of information, to help inform planning of policies, program

and action.

The following publications are available from Climate Change Impacts and Adaptation Division (CCIAD):
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From Impacts to Adaptation: Canada in a Changing Climate (2008) assesses risks and opportunities
presented by climate change, and actions being taken to address them, from a BDO Zoneal perspective.
Canada in a Changing Climate: Sector Perspectives on Impacts and Adaptation. An update to the 2008
report.

From Impacts to Adaptation: Canada in a Changing Climate. Assesses literature published since 2007 on
climate change impacts, adaptation, and vulnerability in Canada. It includes chapters on natural
resources, food production, industry, biodiversity and protected areas, human health, and water and
transportation infrastructure.

Canada's Marine Coasts in a Changing Climate: Assesses climate change sensitivity, risks, and adaptation
along Canada's marine coasts. The report includes overviews of BDO Zoneal climate change impacts, risks,
and opportunities along Canada's three marine coasts, case studies demonstrating action, and discussion
of adaptation approaches.

Guidance Source Daly & Halbleib (2017, interview);

3.7.3 FOREST/CROP FIRE
Rationale Forest/crop fires, especially when occurring at large-scale, destroy feedstock and create shortages.

Fire-prone conditions are predicted to increase across Canada. This could potentially result in a
doubling of the amount of area burned by the end of this century compared with amounts burned in
recent decades. Boreal forests, which have been historically greatly influenced by fire, will likely be
especially affected by this change.
Other climate change impacts that could add damaged or dead-wood to the forest fuel load (e.g., as a
result of insect outbreaks, ice storms or high winds) may increase the risk of fire activity. New research
is aimed at refining these climate change estimates of fire activity, and at investigating adaptation
strategies and options to deal with future fire occurrence. There is growing consensus that as wildfire
activity increases, fire agency suppression efforts will be increasingly strained. However, analyses of
fire history suggest that it is the effect of climate variability on precipitation regimes that is the primary
reason for the decreasing fire activity in the southern BDO Zone of Canada.

Reporting Reporting Requirements
1. Understanding of forest/crop fire risk and its impact to feedstock supply shall be demonstrated.
2. Mitigation plan to minimize forest/crop fire risk shall be demonstrated.

Guidance Guidance for Reporting Requirement 1
An analysis of historical forest/crop fire occurrence and the likelihood of future fire occurrence should be
conducted.

Rabin et al. (2018) have developed a model for predicting fire patterns in both non-agriculture land, and
cropland. This model can be used for estimating the future prevalence of cropland fires across North
America.

Ager et al. (2018) describes statistical modelling techniques for forest fire occurrences. The model
accounts for both natural and human ignition sources, as well as feedback systems and management
activities. The findings of the model are also compared to other similar simulations and can be applied
for many forest fire modelling applications.

A general framework to assess forest wildfire risk using multiple data sources and modelling techniques
can be found in Saglam et al. (2008) and Scott et al. (2013).

New approaches using remote sensing (i.e., satellite and drone imagery) and digital technology can be
applied to determine the risk of fire.

Examples of application of high-resolution remotely sensed imagery to assess the risk of agricultural field
fire can be found in Verbesselt et al. (2006); Nielsen & Rasmussen (2001); Sannier et al. (2010); Mbow et
al. (2004); and Smith et al. (2005).
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Vegetation water content (VWC) is a major factor in remotely sensed imagery analyses used to evaluate
fire risk. VWC is defined as water volume per leaf, water volume per ground area (or equivalent water
thickness), or water mass per mass of vegetation dry matter. Application of this analysis can be found in
Agee et al. (2002); Maki et al. (2004); and Vesserbelt et al. (2006).

Quantity of biomass in the forest/field is a critical factor in assessing risk of fire and can be evaluated
through remotely-sensed imagery. Application of this analysis can be found in Mbow et al. (2004); Van
Wilgen et al. (2000); and Vesserbelt et al. (2006).

Guidance for Reporting Requirement 2
A general framework for developing a mitigation plan for forest wildfire risk can be found in Scott et al.
(2013).

Guidance Source  Agee et al. (2002); Ager et al. (2018); Bessa & Block (2017); Chuvieco et al. (2004); Leblon et al. (2001);
McGill & Darr (2014); Maki et al. (2004); Maselli et al. (2003); Mbow et al. (2004); Nielsen & Rasmussen
(2001); Rabin et al. (2018); Saglam et al. (2008); Sannier et al. (2010); Scott et al. (2013); Smith et al.
(2005); Van Wilgen et al. (2000); Webb (2016)

3.7.4 RISK OF INFESTATION
Rationale Risk of future infestation, including its estimated consequences on feedstock supply, should be
calculated into the overall risk profile.

Since forest insect populations are influenced by environmental conditions, future changes in climate
can be expected to significantly alter the outbreak dynamics of certain forest insect species. In some
cases, larger and more frequent insect outbreaks may occur, but in other cases recurring outbreaks
may be disrupted or diminished. As climate continues to change, we can expect more situations,
particularly at the margins of tree ranges, where sub-optimal conditions for tree growth and reduced
tree vigor can lead to outbreaks of forest insects.
Reporting Reporting Requirements
1. Historical occurrences of infestation of Issuer feedstock shall be understood along with vectors
through which infestation have historically occurred.
2.  Future risk and impact of infestation shall be assessed.
Guidance Guidance for Reporting Requirement 1
Infestation of timber forests or agricultural croplands is dependent on multiple factors, including:
e  Biology of pest species
e  Ecology of the forest or agricultural sites
e  Suitability of the trees or crops of interest as a sustainable habitat for the pest,
e The ability of the pest species to colonize and grow as an invasive species in competition
with pre-existing species.

Various management practices and their effectiveness in suppressing and preventing the spread of
infestation once detected have been developed. These practices include thinning, fire treatments,
salvage removal and cut-and-leave (Fettig et al. 2007).

Guidance for Reporting Requirement 2
Models should be used to identify known pests that have infested and adversely impacted the tree-
population or tree-growth in a forest of interest or on agricultural yields in a given BDO Zone.

Models have been presented to estimate the risks of non-native invasive pest-species established after
being transported via cargo, as well as invading via encroachment on a subcontinental scale (Bartell &
Nair (2004); Stanaway et al, (2001); Yemshanov et al. (2009a).

Guidance Source  Bartell & Nair (2004); Bentz et al. (1993); Bone et al. (2013); Cerroni & Shaw (2012); Clarke & Nowak
(2009); Cole & McGregor (1983); Curran (2017, interview); Dymond et al. (2006); Fettig et al. (2007); Gan
(2004); Gansner et al. (1984); Koch et al. (2009); Krupinsky et al. (2002); Lippitt et al. (2008); Overbeck &
Schmidt (2012); Reed & Errico (1987); Robertson et al. (2008); Stadelman et al. (2014); Stanaway et al.
(2001); Walter & Pratt (2013); Yemshanov et al. (2010; 20093, b)
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3.7.5 RISK OF HAIL
Rationale Hail has negligible impact of forestry biomass but is one of the principal destroyers of agricultural crops
in North America.

There is much uncertainty about the effects of anthropogenic climate change on the frequency and
severity of extreme weather events like hailstorms and their subsequent economic losses. Some
studies indicate a strong positive relationship between hailstorm activity and hailstorm damage, as
predicted by minimum temperatures using simple correlations. This relationship suggests that
hailstorm damage may increase in the future if global warming leads to further temperature increase.
Reporting Reporting Requirements
1. Understanding of hail risk and its potential impact on feedstock supply shall be demonstrated,
including likelihood of crop failure due to hail.
2.  Where risk of hail is significant, a mitigation plan shall be demonstrated.
Guidance Source = Guidance for Reporting Requirement 1
Hail forecasts can be acquired from Environment Canada.

Guidance for Reporting Requirement 2
Where there is high risk of hail and its negative impact to feedstock supply, the feedstock procurement
plan should account for this risk and inventory should be planned accordingly. Low temperature and/or
crop failure insurance should also be purchased, if possible, in such situations.

Guidance Source Daly & Halbleib (2017, interview); Botzen, W.J. Wouter & Bouwer, Laurens & van den Bergh, Jeroen.
(2010)

3.7.6 RISK OF FLOOD
Rationale Floods can cause catastrophic disruption and delay in feedstock supply. Where there is high risk of
flood and thus negative impact to feedstock supply, the BDO Zone rating should account for this risk.
Reporting Reporting Requirements
1. Understanding of the flood risk and its potential impact on feedstock supply shall be demonstrated,
including locations of flood plains in relation to the Issuer.

Reporting Recommendations
1. Where Issuer feedstock relies on levees to mitigate flood risk, the levee infrastructure should be
assessed.
Guidance Guidance for Reporting Recommendations 1
None
Guidance Source  Hladik (2017, interview); Passmore (2017, interview)
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3.7.7 RISK OF DROUGHT
Rationale Droughts can cause significant disruptions to feedstock supplies across entire BDO Zones for extended
periods of time, especially in case of agricultural residues and energy crops. Parts of Western Canada
are experiencing more frequent and severe droughts, and scientists expect drought to affect new areas
across Canada going forward.

Tree species are adapted to specific moisture conditions. Having less water available through drought
has a range of negative impacts on the health of forest ecosystems. Direct impacts include reduced
growth, increased tree mortality and failure to regenerate. Indirect impacts include reduced ability to
defend against insects and disease, and increased fire risk. These impacts can affect the availability of
wood fibre for an Issuer.

Reporting Reporting Requirements
1. Understanding of drought risk and its potential impact on feedstock supply shall be demonstrated,

including likelihood of future drought in the supply basin.

Guidance Guidance for Reporting Requirement 1
Vegetation water content (VWC), available from hyper-temporal satellite data, can be used to assess
vegetation water stress and drought conditions (Jackson et al. (2004); Pyne et al. (1996); Tucker (1979)),
and to assess fire risks; the probability of which increases during droughts under high vegetative cover.

In Canada, drought forecast can be acquired from Environment Canada.

Where there is high risk of drought and its negative impact to feedstock supply, the BDO Zone rating
should account for this risk and scored accordingly.
Guidance Source  Jackson et al. (2004); Pyne et al. (1996); Tucker (1979)

3.7.8 RISK OF HURRICANES, TORNADOES AND STRONG WINDS
Rationale Hurricanes, tornadoes and strong winds can destroy timber stands, crops and feedstock piles. They can
also delay forestry and agricultural operations. Hurricanes and tornadoes can indirectly cause
temporary shortages of available transportation as available trucking moves to handle higher value
disaster related contracts. For example, Katrina cleanup limited availability of live-bottom trailers in
the North and South-East of the US for several months as truckers shifted operations to handle more
lucrative government contracts.

Although scientists are uncertain whether climate change will lead to an increase in the number of

hurricanes, warmer ocean temperatures and higher sea levels are expected to intensify their impacts.

Recent analyses conclude that the strongest hurricanes occurring in some BDO Zones including the

North Atlantic have increased in intensity over the past two to three decades.

Reporting Reporting Requirements

1. Understanding of the hurricane, tornado and strong winds risk and its potential impact on feedstock
supply shall be demonstrated, including likelihood of future hurricane, tornado and strong winds in
the BDO Zone.

Reporting Recommendations
1. Whererisk of hurricane, tornado, or strong wind is significant, the BDO Zone rating may assume that
a bio-based project would implement industry standard mitigation measures for this risk and score
accordingly.
Guidance Guidance for Reporting Requirement 1
In Canada, hurricanes and tornados rarely occur. However, strong winds are common in certain BDO
Zones and in certain seasons. Hurricanes, tornados and strong wind forecasts can be acquired from
Environment Canada.
Guidance Source | None
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3.7.9 LOW TEMPERATURES
Rationale Low temperatures can cause crop failure, leading to shortages of biomass. Additionally, low
temperatures can have adverse impacts on the operations of feedstock processing equipment in
Northern BDO Zones.
Reporting Reporting Requirements
1. Understanding of low temperature risk and its potential impact on feedstock supply shall be
demonstrated, including:
e Likelihood of future low temperatures
e Likelihood of crop failure due to low temperatures
o Likelihood of equipment failure due to low temperatures.
2.  Where risk of low temperatures is significant, the BDO Zone rating may assume that a bio-based
project would implement industry standard mitigation measures for this risk and score accordingly.

Reporting Recommendations
None
Guidance Guidance for Reporting Requirement 1
The exact applicable definition of “low temperature” depends on the type of feedstock in question. For
example, certain agricultural crops fail in temperatures below zero.

Low temperature forecast can be acquired from Environment Canada. Equipment suppliers should
provide information about likelihood of equipment failure due to low temperatures.
Guidance Source  Rainey (2017, interview)

3.8 Risk Factor: Political and Social

3.8.1 GOVERNMENT SUBSIDIES FOR FEEDSTOCK PRODUCTION OR UTILIZATION
Rationale Feedstock that is directly subsidized though government programs can pose greater long-term risk than
feedstock that is not. Subsidies may be subject to amendment or repeal, sometimes with minimal
notice.

NOTE: This risk indicator refers to direct feedstock subsides only; it does not apply to government
subsidies that pertain indirectly to the operations of the Issuer such as Loan Guarantees or to the
markets for products produced by the Issuer.

Reporting Reporting Requirements
1. Issuer shall indicate any government subsidies that directly relate to feedstock.
2. Issuer shall estimate the likelihood and impact of removal of such subsidies on feedstock supply.

Reporting Recommendations

1. In case of existing feedstock subsidies, an alternative to the subsidized feedstock should exist.
Guidance Guidance for Reporting Requirement 2

Understanding the likelihood of subsidy cancellation is important to determine feedstock price risks. The

social and political environments in which relevant subsidies have come into effect should be understood

to better predict the likelihood of their alteration or removal.

The sensitivity of feedstock cost or availability to removal of subsidies shall be modeled. The resulting
model shall be run against the Issuer’s financial model to determine whether the subsidy removal would
cause an increase beyond the “red line” feedstock cost.

Guidance Source  Bloomfield (2017, interview); Carollo (2017, interview); Mills (2017, interview); Rainey (2017, interview);
USDA (2018)
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3.8.2 LOCAL, PROVINCIAL, AND NATIONAL LAWS, REGULATIONS AND PERMITTING PERTAINING TO BIOMASS
Rationale Feedstock whose production is directly dependent on local, provincial or national laws or government
regulations can pose greater long-term risk than feedstock that is not, since laws and regulations may
be subject to amendment or repeal.

If utilization of biomass requires specific permits (i.e., percentage removal of forest residues or corn
stover, allowable cut limits, air emission, storage permits, rights-of-way, overweight permits for trucks,
cross-border permitting for shipment of biomass, chain of custody, or certification of sustainability)
then likelihood of obtaining such permits and/or complying with permitting requirements should be
examined.
Reporting Reporting Requirements
1. Issuer shall indicate direct feedstock supply dependencies on laws, regulations or permits.
2. Issuer shall assess the likelihood and impact of change of such laws, regulations on feedstock supply,
including those related to:
e  Forest harvesting
e  Air quality/emissions
e Land-use change regulations.
e  Traffic, noise, odor, dust
e  Wildlife protection
3. Issuer shall assess the likelihood of ability to obtain necessary permits.
Guidance Guidance for Reporting Requirement 1
Direct dependencies shall be those laws, regulations or permits which directly impact an Issuer’s ability
to procure, transport, trans-load, store, or utilize feedstock. They shall not include indirect dependencies
such as laws that support markets for finished biofuels or biochemicals.

Where Issuer’s supply basins overlap multiple states/provinces, understanding of policies and guidelines
in different state/provincial jurisdictions is necessary.

The specific regulations that govern the production of a given feedstock should be evaluated and
estimates made for the impacts of production on multiple resource concerns (including those that may
have specific regulations). A plan for applying best practices to address all regulatory requirements should
be formulated. Such an approach is described in CAAFI’s Feedstock Readiness Level Tool (CAAFI 2018).

Guidance for Reporting Requirement 2

Certain jurisdictions have a history of changing regulations relevant to biomass. Such a history can
indicate potential policy uncertainty. Issuer should conduct a thorough analysis of historical policy change
in the supply basin.

Forest Harvesting. Government regulations/restrictions exist restricting the amount of forest thinning
and logging residues that can be removed from national forests and the number of agricultural residues
that can be removed from a field. If an Issuer is reliant on these sources for its supply of feedstock it shall
document the provisions under applicable government regulations that allow harvesting of targeted
feedstocks. This includes caps on amounts that may be harvested, and allowable harvesting schedules
and frequencies.

Air Quality/Emissions. Issuer shall demonstrate understanding of local regulations relating to air quality
and emissions, specifically in terms of risks regarding usage of the intended feedstock.

Land-Use Change Regulations. Where Issuer feedstock requires land-use change (e.g., energy crop
production) Issuer shall determine whether existing (and potential) regulations or policies relating to
land-use change may impede access to feedstock (Kaffka 2018).

Traffic, Noise, Odor, Dust. Issuer shall demonstrate understanding of local regulations relating to traffic,
noise, odor and dust, specifically in terms of risks regarding usage of the intended feedstock. These issues
are especially important when Issuer operates or intends to operate a pre-processing facility (e.g.,
chipping or grinding wood fibre).

Wildlife regulations. Issuer shall determine whether existing (and potential) wildlife protection
regulations may impede access to feedstock. For example, some wildlife regulations forbid forestry
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harvesting activities when an endangered species is detected. Policies pertaining to wildlife can also
change over time, increasing policy instability for the project (Kaffka 2018).

Guidance Source  CAAFI (2018); Evans et al. (2013); Howard (2018, interview); Howes (2018, interview); Kaffka (2018,
interview); Mills (2017, interview); Solomon (2018, interview)

3.8.3 BACKLASH AGAINST BIOMASS DEVELOPMENT, PROCUREMENT OR USAGE IN THE BDO ZONE
Rationale Public backlash against biomass development in the Issuer BDO Zone can directly impact Issuer’s ability
to procure, transport, trans-load, store, or utilize feedstock by affecting local policies, regulations, and
Issuer’s ability to obtain necessary permitting.
Reporting Reporting Requirements
1. Likelihood of potential backlash against biomass development in the BDO Zone shall be assessed.

Reporting Recommendations
None

Guidance Guidance for Reporting Requirement 1
Historical occurrence of material public backlash against biomass development in the BDO Zone, if any,
shall be flagged by Issuer. If historical backlash has occurred, Issuer shall assess likelihood and impact of
any current risk. If no historical backlash occurred, Issuer shall assess the likelihood of such backlash at
present.

Demonstrate sustainability of biomass resource processed by the project. For woody biomass,
demonstrate Issuer’s positive effect on forest health and acquire certification if such exists (e.g.,
Sustainable Biomass Partnership certification for wood-based projects).

In circumstances where biomass projects have been determined to have community and social benefits,
these benefits should be promoted and made clear. For example, Marinescu (2016) has demonstrated
the potential for heat and/or electricity plants using logging and sawmill residues in specific British
Columbia communities to generate substantial local sustainability benefits.

Guidance Source  Howes (2018, interview); Marinescu (2016); McGuire et al. (2017); VanEvery & Higgelke (2000)

3.8.4 CONSENT OF, AND CO-OPERATION WITH, INDIGENOUS COMMUNITIES AND FIRST NATIONS
Rationale Where new project development on or near Indigenous or First Nation land, or where near Indigenous
or First Nations exert influence over feedstock producing areas, consent of, and co-operation with,
Indigenous communities and First Nations decreases Issuer risk.
Reporting Reporting Requirements
1. Issuer shall demonstrate an understanding of any potential conflicts it may encounter with
Indigenous land rights or First Nation communities.

Reporting Recommendations
1. In cases where significant portions of biomass feedstock can be expected to be procured from
Indigenous controlled bodies, or where Indigenous communities exert influence over lands, the BDO
Zone rating should demonstrate support from relevant Indigenous communities.
Guidance Guidance for Reporting Recommendation 1
If feedstock is sourced from Indigenous and First Nation land, it should respect the traditions and culture
of Indigenous and First Nation communities.

For bio-based projects that locate in BDO Zones where the majority of land is controlled by Indigenous
and First Nation groups, RSB Water Assessment may be necessary for addressing water issues related to
Indigenous lands.

Water Management & Demonstrating Respect for Indigenous Rights (Section 9a, RSB 2016):
e  The use of water for feedstock operations should not be at the expense of the water
needed by the communities that rely on the same water source(s) for subsistence.
e New projects within a BDO Zone should assess the potential impacts of the operations on
water availability within the local community and ecosystems during the screening
exercise of the impact assessment process and mitigate any negative impacts.
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e  Water resources under legitimate dispute shall not be used for feedstock operations until
any legitimate disputes have been settled through negotiated agreements with affected
stakeholders — following a free, prior, and informed consent enabling process.

e  Respect and protect all formal or customary water rights that exist through the
Environmental and Social Management Plan (ESMP) to prevent infringement on such
rights. No modification of the existing rights can happen without the free, prior and
informed consent (RSB Standards 2a) of the parties affected.

Guidance Source | RSB (2016)

3.8.5 FOOD SECURITY CONCERNS
Rationale Despite the fact that any significant correlation between food prices and biofuel production is unclear,
claims that biofuel production has driven up food prices, taken food from communities or had a
negative impact on land use can fuel public backlash. For example, removal of biomass may raise public
concerns relating to food security if Issuer feedstock requires the use of land that would otherwise be
used for growing food.

Reporting Reporting Requirements
1. Understanding of potential public backlash from perceived or real food security concerns shall be
demonstrated.

Reporting Recommendations
1. Mitigation plan to counter the potential backlash due to perceived or real food security concerns
should be developed.
Guidance Guidance for Reporting Requirement 1
Any historical occurrences of food security concerns among the local communities should be noted.

Guidance for Reporting Recommendation 1
Energy crop production can be integrated into agricultural operations without directly replacing food
crop land if strategic land management plans are used. For example, strip farming with food and energy
crops grown side by side, and growing energy crops in buffer zones and riparian areas, can mitigate food-
for-fuel concerns (Nair et al. 2017; 201843, b).

Guidance Source  Grosshans (2019, feedback); Nair et al. (2017; 2018a, b)
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3.9 Risk Factor: Sustainability and Environmental Concern

3.9.1 FEEDSTOCK SUSTAINABILITY
Rationale Public concerns about sustainability of feedstock production can jeopardize biomass feedstock
operations. Sustainability certification schemes should be utilized where applicable to ensure that
feedstock comes from sustainable sources.

Canada leads all countries with 166 million hectares of certified forests, a figure that is nearly four
times more than second place United States at 47 million hectares.

Reporting Reporting Requirements
1. Understanding of biomass feedstock sustainability shall be demonstrated.
Guidance Guidance for Reporting Requirement 1

BSCR Standards do not endorse any particular approach for determining or certifying feedstock
sustainability. Issuers are referred to one of the many established schemes for establishing feedstock
sustainability.

The Forest Stewardship Council (FSC) and the Programme for the Endorsement of Forest Certification
(PEFC) are two well-known organizations with certification programs that provide third-party verification
of sustainable forest management. As well as chain of custody certification to demonstrate to the end
consumer that finished forest products come from sustainably managed forests. A common feature of
these programs is that they have multi-stakeholder governance, which includes participation of forest
industry, environmental interests, social interests, and Indigenous communities.

Guidance Source None

3.9.2 RISK TO SOIL QUALITY
Rationale Soil sustainability can be defined as management of soil in a way that does not exert any negative or
irreparable effects either on the soil itself or any other systems. There is a diversity of approaches to soil
sustainability in jurisdictional guidelines for forest biomass harvesting and production. For different
feedstock types, there are also different thresholds at which feedstock removal causes significant
negative consequences on soil.

Poor soil quality that negatively impacts the long-term sustainability of the feedstock can entail long-
term feedstock risk. Sub-optimal soil management can leave exposed soil post residue-harvest which
can lead to soil wash-off and soil carbon loss from precipitation and wind. Over-harvesting of biomass
also depletes the carbon stock in the soil and creates a negative feedback loop which can degrade the
soil and its nutrients.

Reporting Reporting Requirements
1. Understanding of the impacts of the removal of residues on soil quality shall be demonstrated.
2. Understanding of the proportion of biomass to be left on land to minimize negative soil impacts shall

be demonstrated.

Guidance Guidance for Reporting Requirement 1
Potential impacts of intensive forest biomass harvesting on soil include effects on physical and chemical
soil parameters, and secondary effects on soil and plant biodiversity, water quality and quantity, and
wood production.

Physical impacts on soil include exposure of the soil surface, compaction, and erosion; while chemical
impacts include loss of soil organic matter, carbon, and nutrients, and acidification. If fertilization with
mineral or organic fertilizers is used to compensate for nutrient removals or to counteract acidification,
then there may also be additional consequences from adding nutrients and other elements to the soil;
including affects on pH, and potentially on organisms (Ozolincius et al. 2010).

Removal of residue biomass temporarily interrupts nutrient cycling until new vegetation becomes
established. Regrowth of vegetation following harvesting is key to re-establishing nutrient regimes in the
soil (Smith (1985); Bonner et al. (2016)). The Comprehensive Analysis of Soil Health (CASH) and the Soil
Management Assessment Framework (SMAF) frameworks can be used to test soil health.
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An example of how to model the impacts of agricultural residue removal can be found in Nair et al. (2017;
201843, b).

Guidance for Reporting Requirement 2

Agricultural Residues. Residual biomass removal from crops (e.g., corn) results in increased exposure of
agricultural soils to wind and water erosion, leading to loss of soil, soil carbon and nutrients from soils,
into the atmosphere, surface water and groundwater. The Roundtable for Sustainable Biomaterials
(Section 8a, RSB 2016) can be used as guidance for the development of an agricultural soil quality
management plan. An example of modelling soil carbon and nutrient loss due to biomass removal can be
found in Nair et al. (2017; 20183, b).

In the future, harvesting equipment advancements may permit variable-rate harvesting, where removal
rates can be tailored to suit different soil conservation needs within a single field.

Energy Crops. Energy crop production has shown to be beneficial to the soil because of increased organic
carbon retention and lower nutrient losses (Nair et al. (2017; 201843, b); Griffel et al. (2018)). Energy crops
can be cultivated to prevent soil degradation, including carbon and nutrient losses (Griffel et al. (2018);
Ssegane et al. (2015)). Nair et al. (2017; 201843, b) show that this strategy can be economically beneficial
if applied to non-profitable subfields.

Harvesting time was found to be important in determining the quantity of nutrients left behind in forest
soils. Whole tree harvesting after leaf fall reduced the drains of N, P, K, and Ca (Johnson et al. 1982)
compared to harvesting in the growing season. Winter-only harvesting and/or a delay in slash collection
to allow needles and leaves to dry can preserve nutrient budgets in the soil without hurting the biomass
removal significantly (Hacker (2008); Suadicani & Gamborg (1999)).

Guidance Source  Bonner et al. (2016); Giuntoli et al. (2015); Griffel et al. (2018); Hacker (2008); Johnson & Todd (1987);
Mann et al. (1988); Mroz et al. (1985); Nair et al. (2017; 2018a, b); RSB (2016); Smith (1985); Ssegane et
al. (2015); Suadicani & Gamborg (1999); D. Smith (2019, feedback)

3.9.3 RISK TO SURFACE AND GROUND WATER
Rationale Excessive nutrient runoff from biomass feedstock production can accumulate in surface waters and
result in algal blooms and hypoxia which can lead to habitat loss for aquatic species higher up the food
chain and alter aquatic ecosystem food webs. Damage to aquatic ecosystems can cause social and
regulatory backlash. Water intake issues can also increase risk.

Reporting Reporting Requirements
1. The likelihood of feedstock production having negative effect on aquatic systems shall be
determined.

Reporting Recommendations
None
Guidance Guidance for Reporting Requirement 1
The likelihood of feedstock production having negative effect on water systems depends on many factors
and varies widely for different feedstock types.

Hydrologic nutrient losses generally increase after harvest of agricultural residues, and it takes
approximately 4 years before they return to normal levels (Mann et al. 1988). Fertilizer runoff from
forests could pose similar issues for woody biomass production (Hacker 2008). Forestry management and
certification processes for timber and pulp production ensure that managed forests do not contribute to
water quality issues.

All operational effluents should be contained, and overall water quality enhancement should be pursued
(Mitchell et al. 2016). Buffer zones should be set between the operation site and surface or groundwater
resources (Mitchell et al. 2016).

Forestry management certification schemes, such as FSC or SFl, ensure that certified forests do not
contribute to water quality issues. Sourcing feedstock from certified forests minimizes the risk associated
with water quality issues.

Where forests are not certified, forest managers should follow Best Management Practices (BMPs). BMPs
provide guidance to forest management practices with an objective to protect soil and water quality. In
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addition to following BMPs, an effective BMPs monitoring system should be implemented (Morris 2019,
feedback).
e Note that FSC and SFI certification schemes require participants to meet or exceed BMPs.
Guidance Source  Bonner et al. (2016); Georgia Forestry Commission (2009); Mann et al. (1988); Morris (2019, feedback);
Nair et al. (2017; 20184, b); Negri et al. (2018); Ssegane et al. (2016); D. Smith (2019, feedback)

3.9.4 WATER USE
Rationale Biomass feedstock operations can have significant impacts on the hydrological flux (infiltration,
groundwater recharge, interception, and transpiration) of ecosystems. This can lead to water
shortages, lower yields, and backlash from regulatory bodies if management plans are not properly
instituted.
Reporting Reporting Requirements
1. Anunderstanding of potential issues related to water usage shall be demonstrated, in particular an
understanding of feedstock production water resource use and long-term capacities or equilibriums.
2. In case of concerns related to water use and management, a water management plan addressing
those concerns shall be demonstrated.
Guidance Guidance for Reporting Requirement 2
The standards from the Roundtable for Sustainable Biomaterials (Section 11b, 11c, RSB 2016) can be used
as guidance for the development of an on-site water management plan. The plan should be locally
customized, publicly transparent, and should include annual auditing of the management plan’s
effectiveness.
Guidance Source  Calvert (2011, interview); Hladik (2017, interview); Hornbeck & Keskin (2011); Kaffka (2018, interview);
Lattimore et al. (2013); Mitchell et al. (2016); Rob (2017, interview); RSB (2016); Ssegane et al. (2016)

3.9.5 PESTICIDE RISK TO HUMAN AND ECOSYSTEM HEALTH
Rationale Application of pesticides (i.e., herbicides, fungicides, and insecticides) on agricultural and forest
landscapes can result in adverse health effects for humans and ecosystems. If pesticide application is
required in feedstock production, the impact must be considered in the BDO Zone rating.
Reporting Reporting Requirements
1. Understanding of pesticide use in feedstock production and its potential risk to human and
ecosystem health shall be demonstrated.

Reporting Recommendations
None
Guidance Guidance for Reporting Recommendation 1
The ability of new BDO Zone bio-based project to comply with existing regulations should be the taken
into account in BDO Zone scoring.
e  Anexample of a voluntary guidelines for pesticide management can be found in Xerces Society

(2019)
Guidance Source = None
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3.9.6 RISK TO WILDLIFE AND LANDSCAPE

Rationale Biomass production and supply chain operations with negative impacts on wildlife and landscape are at
a greater long-term risk of encountering project setbacks and disruptions.
Reporting Reporting Requirements
1. The likelihood of feedstock production having negative effects on wildlife and/or landscapes shall be
determined.

Reporting Recommendations
None

Guidance Guidance for Reporting Requirement 1
Woody Biomass. Harvesting of pulpwood and removal of forest residue can have both negative and
positive effects on the wildlife and landscape, depending on the area and amount of residue removed.
While forest thinning can be an important aspect of forest silviculture and can be beneficial to forest health
and wildfire control, excessive thinning or residue removal can impact habitats for small mammals, insects
and birds vulnerable to predation (Ruth & Harris 1975). Similarly, microbial actions (e.g., nitrogen fixation)
also decrease with residue removal in forest soils. The retention of untreated logging slash is unsightly and
could make planting, natural seeding and subsequent management activities difficult (Hacker 2008).
Unsightly clear cuts can provoke unwanted public backlash even when suitable and sustainable replanting
regimes are followed.

Guidance Efroymson et al. (2017); Graham et al. (2017); Griffel et al. (2018); Hacker (2008); Mitchell et al. (2016);

Source Morris (2019, feedback); Muth et al. (2012); Negri and Ssegane (2016); Nair et al. (2017; 2018 a, b); Ruth
& Harris (1975); Ssegane et al. (2016); Grosshans (2019, feedback); Bi (2019, feedback)

3.9.7 BIOMASS CLASSIFIED AS A GENETICALLY MODIFIED ORGANISM (GMO)

Rationale There are various risks associated with GMOs such as migration or dispersion across the landscape,
which can generate community backlash and create supply chain risk. GMOs can also be heavily
regulated. If planning to grow or procure GMO feedstocks, especially purpose-grown energy crops, it
is important to understand the risks.

Reporting Reporting Requirements
1. If feedstock is a GMO, understanding of risks associated with the production including public

backlash, shall be demonstrated.

Guidance Guidance for Reporting Requirement 1
The Roundtable for Sustainable Biomaterials (Section 11b, 11c, RSB 2016) can be used as guidance for
the development of a GMO risk management plan. The plan should be consistent with relevant laws and
guidelines, ensure that harmful organisms cannot be spread throughout the environment, explain the
net benefits of GMO use, and mandate collaboration and cooperation with relevant stakeholders.

Guidance Source | RSB (2016)
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Category 4.0: Feedstock Scale-Up Risk

4.1 Risk Factor: Feedstock Scale-Up

4.1.1 FEEDSTOCK QUALITY AT PRODUCTION SCALE
Rationale The physical and chemical properties of feedstock used in lab, pilot and field testing can fail to be
representative of feedstock generated by large-scale operations.

It is important to conduct tests on feedstock representative of that which will be produced by large-
scale operations. Failure to adequately test the full range of parameter values can result in severe
problems during scale-up.
Reporting Reporting Requirements
1. Lab and field tests should utilize feedstock that accurately represents feedstock variability of scale
operations. Experimental design for field-scale tests should reflect all ranges of individual, and
combination of, parameter values being tested.
Guidance Guidance for Reporting Requirement 1
Document all sampling methodology, samples and ranges used, test conditions and results, as evidence
for viable scale-up.
Guidance Source  Nguyen (2017, interview); Smith (2017, interview)

4.1.2 CAPACITY OF SUPPLY CHAIN COMPONENTS AND INFRASTRUCTURE TO SCALE

Rationale Scale-up risk increases if supply chain components, or underlying feedstock infrastructure necessary
for these components, cannot scale to handle Issuer feedstock requirements and throughput capacity.
Capacity to scale should be demonstrated.

Reporting Reporting Requirements
Issuer shall demonstrate that:
1. Throughput rates and efficiencies of each supply chain component are adequate for proposed plant

scale.

2. Necessary underlying infrastructure component capacities are adequate for proposed plant scale.

Reporting Recommendations

1. The bio-refinery plant size and design should be optimized with the feedstock availability.
Guidance Guidance for Reporting Requirement 1

Supply chain components should include (as applicable) planting, harvesting, densification, pre-

processing, storage, and transport.

Pre-processing refers to mechanical or chemical processes in which biomass may undergo size reduction,
drying, ash removal, densification, or other operations to convert feedstock to required quality, shape
and other specifications.

Guidance for Reporting Requirement 2
Underlying infrastructure components should include (as applicable) land base, roads, equipment,
labour, weather, regulatory and social environments.

Issuer plant size should be aligned with the feedstock availability and other relevant factors. According
to Miao et al. (2013), feedstock pre-processing, and supply and storage systems need to be aligned with
the biofuel plant size and its choice of pre-treatment and conversion technology, as well as the feedstock
type, geography, and climate.

Large-scale operations run higher risks of feedstock delivery because of potential shortage of trucks and
drivers, higher costs of satellite storage, and multiple handling steps (Nguyen 2018). Based on the
feedstock throughput rate and bio-refinery processes, computer-based models can be used to size,
design and cost the bio-refinery operation (see models developed by Gebreslassie et al. (2012) and Chen
et al. (2012)).
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Guidance Source  Chen et al. (2012); Gebreslassie et al. (2012); Malik (2017, interview); Miao et al. (2013); Passmore (2017,
interview); Solomon (2019, interview)

Category 5.0: Infrastructure Risks

5.1 Risk Factor: Physical Infrastructure

5.1.1 LAND PARCEL
Reporting Reporting Requirements

Issuer shall identify and provide a detailed description of the land parcel(s) for development and

demonstrate including location, size, shape, topography and whether:
1. Land been subdivided and ready to develop? If so, are there varying parcel sizes to choose from?
2. Parcel shape conducive to development, relative to available utilities, infrastructure, etc.?
3. Are there any restrictive covenants on title? Or easements registered on title that may restrict

how the parcel can be developed?

Reporting Recommendations
None
Guidance Guidance for Reporting Requirements
Generally, industry will look for a minimum of 5—10-acre parcel or larger. In some cases, parcel size may
need to be as large as 1-2 quarter sections (160-320 acres), or larger in some cases.

Does the municipality have a dedicated industrial park for this type of industry? If not, does the
municipality have the ability to assemble land? Does it have the ability/willingness to organize the
development of all utilities and logistical requirements to supply serviced land?

In some instances, there may not be sufficient land within the geopolitical boundaries of the municipality.
If this is the case, what is the relationship with neighboring municipalities to access available land? Is
there a regional approach in partnership with neighboring municipalities? =~ What are the
processes/timelines to achieve land assembly and readiness to accommodate industry?

If the land parcel is brownfield, are existing infrastructure capacities sufficient to support a new bio-based
plant? If not, what is the process, cost and timeline related to expand capacity? Has an environmental
assessment of the brownfield site been completed? If not, what is the cost and timeline associated to
complete one? If so, have environmental issues been identified and/or have environmental issues been
mitigated? What is the cost of mitigation/environmental liability?

Guidance for Reporting Recommendations
None
Guidance Source None

5.1.2 CITY OWNERSHIP
Reporting Reporting Requirements
Issuer shall demonstrate understanding of how long it takes to obtain a title transfer.

Reporting Recommendations
None

Guidance Guidance for Reporting Requirements
Municipal ownership of land may be easier to deal with, since the municipality is in control of what
happens on the land. On the other hand, issuer should consider what processes exist to transfer
ownership from the municipality to a private landowner. Public process to transfer land from a
municipality to a private owner can be time consuming. Has the municipality addressed the process
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ahead of time so that transfer of ownership timeline is similar to timeline of a normal land transfer
transaction?

Is there clarity on who the developer negotiates with? If Council, it can be time consuming to arrange
Council meetings, etc. More complex municipalities will have a process in place where Administration
(staff) have the power to exercise sales options. Is there a land sale policy in place? If so, what does it
say?

The key question is how long it will take to obtain a title transfer. This should not be more than 30 days,
after negotiation leading up to a mutually agreed upon deal.

Guidance for Reporting Recommendations
None
Guidance Source | None

5.1.3 INDUSTRIAL LAND USE ZONE
Reporting Reporting Requirements
Issuer shall demonstrate understanding of the risk of obtaining a development permit and how long it
would take to obtain it.

Reporting Recommendations
None

Guidance Guidance for Reporting Requirements
Is the land properly planned/zoned to accommodate industry? |If so, is the proposed industry a
“permitted use” or are there other processes involved to obtain permission to develop? If there are
further processes, do those processes require public participation? And if so, are there appeal processes.
If there are appeal processes, what are they?

Time to obtain a development permit should not be more than 30-90 days.

Guidance for Reporting Recommendations
None
Guidance Source | None

5.1.4 NATURAL GAS LINE
Reporting Reporting Requirements
Issuer shall demonstrate understanding of the proximity and capacity of gas to proposed development
sites.

Reporting Recommendations
None

Guidance Guidance for Reporting Requirements
Proximity and capacity are the key questions. Capacity will be determined by the gas service provider and
the municipality should know the value of the capacity (volume and pressure) in whatever measurement
is used by the service provider. The capacity should be confirmed by the service provider or evidence of
capacity should be supplied and on file.

Utility suppliers will have a standard that suggests gas should be at a certain capacity for industrial
development or an industrial subdivision, however this may/will vary from jurisdiction to jurisdiction.
Some larger industries may require a volume and pressure that is greater than average/normal. If so, is
there system capacity to accommodate, and if so, what are the costs/timeline associated with increasing
capacity?

Guidance for Reporting Recommendations
None
Guidance Source None
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5.1.5 ELECTRICAL
Reporting Reporting Requirements
Issuer shall demonstrate understanding of the proximity and capacity of electricity to proposed
development sites.

Reporting Recommendations
Issuer shall demonstrate understanding of generation, transmission and distribution factors, all of which
can affect the availability of electricity to proposed development sites. Limitations should be noted,
including whether electricity is made from renewable sources or not. Reliance on diesel generation
should be noted where applicable.

Guidance Guidance for Reporting Requirements
Proximity and capacity are the key questions. Capacity will be determined by the electricity service
provider and the municipality should know the value of the capacity (volume) in whatever measurement
is used by the service provider. The capacity should be confirmed by the service provider or evidence of
capacity should be supplied and on file.

Utility suppliers may have a standard that suggests electricity should be at a certain capacity for industrial
development or an industrial subdivision, however this may/will vary from jurisdiction to jurisdiction.
Some larger industries may require a volume that is greater than average/normal. If so, is there system
capacity to accommodate, and if so, what are the costs/timeline associated with increasing capacity.

Guidance for Reporting Recommendations
None
Guidance Source | None

5.1.6 FRESH WATER SUPPLY
Reporting Reporting Requirements
Issuer shall demonstrate understanding of the proximity and capacity of potable water and raw water to
proposed development sites.

Reporting Recommendations
None

Guidance Guidance for Reporting Requirements
Water is regulated provincially in Canada, with national guidelines (Canadian Drinking Water Standards).
That is, the licensing standards for potable water quality is regulated at the provincial level, while raw
water is untreated water. Industry will require potable water for human consumption within the
processing plant and may use potable water for processing.

Issuer shall demonstrate understanding of proximity and capacity of potable and raw water.

Capacity is defined as volume and pressure. Is there sufficient capacity for human consumption,
processing, fire fighting? If not, what is the process, cost and timeline associated with increasing capacity?
For potable water, questions go beyond supply line capacity to include water treatment plan processing
capacity, and the capital costs/timeline for capacity expansion.

It is more likely that industry will prefer to use raw water for any processing and treat the raw water to
the standard they need for processing. For example, potable water is most often chlorinated, and
chlorination often interferes with industrial processes. It can be more economical for industries to treat
raw water to an industrial use standard than to de-chlorinate potable water. Is the industry capable of
recycling process water? If the industry is a non food grade industry, process water recycling may be an
option to manage capacity issues if there are any.

Guidance for Reporting Recommendations
None
Guidance Source None
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5.1.7 SEWAGE DISPOSAL TRUNK LINE
Reporting Reporting Requirements
Issuer shall demonstrate understanding of proximity and capacity of the sewage collection system as well
as sewage treatment capacity.

Reporting Recommendations
None

Guidance Guidance for Reporting Requirements
If the capacity of either or both does not exist, what are the options for expansion to increase capacity?
Is wastewater recycling an option? If so, what is the local/provincial attitude/regulations surrounding
wastewater recycling?

Are there acceptable alternatives in place for wastewater disposal (i.e., deep well injection, golf course
irrigation or irrigation generally for on site treated waste water).

Guidance for Reporting Recommendations
None
Guidance Source | None

5.1.8 DRAINAGE AND STORMWATER MANAGEMENT
Reporting Reporting Requirements
Issuer shall demonstrate understanding of drainage and stormwater management issues.

Reporting Recommendations
None
Guidance Guidance for Reporting Requirements
Issuer shall review, as possible, master drainage plan, stormwater management plan and flood risk
mapping in order to understand drainage limitations or flood risk mitigation.

Guidance for Reporting Recommendations
None
Guidance Source None

5.1.9 AVAILABLE ICT (INFORMATION & COMMUNICATION TECHNOLOGY) SERVICES
Reporting Reporting Requirements
Issuer shall demonstrate understanding of information and communication technology services.

Reporting Recommendations
None
Guidance Guidance for Reporting Requirements
Issuer shall review availability and assess strength of fiber optic network (gigabyte bandwidth capacity)
as well as network provider.

Guidance for Reporting Recommendations
ICT services are typically provided by third party service providers. What is the available capacity? If
capacity is low, can the services be expanded? If so, is there willingness and funding? What is the cost
and timeline?

Guidance Source None
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5.1.10 INFRASTRUCTURE — LANDFULL/ALTERNATIVE MARKETS FOR WASTE DISPOSAL

;

Reporting

Guidance

Guidance Source

Reporting Requirements
Issuer shall demonstrate understanding of proximity, capacity and costs of waste disposal options.

Reporting Recommendations

None

Guidance for Reporting Requirements

Will the industrial solid waste be handled/hauled by the industry or municipality? Identify key end
markets for waste disposal withing 25 miles from the center of the BDO Zone—both landfill and transfer
station).

Are there recycling options for the industrial waste? Compare key alternative markets to landfill (i.e.,
compost, anerobic digestion). Distance to landfill needs to be considered as more provincial jurisdictions
have moved/are moving to regional solid waste facilities that may not be near the specified community.
Are there any restrictions on the type of wastes that can be disposed of at landfill?

Guidance for Reporting Recommendations
None
None

5.2 Risk Factor: Logistics

5.2.1 ROAD AND HIGHWAY ACCESS AND INTERSECTION

Reporting

Guidance

Guidance Source

Reporting Requirements
Issuer shall demonstrate understanding of existing road and highway infrastructure that serves the land
parcels.

Reporting Recommendations

None

Guidance for Reporting Requirements

Quantify road types and condition of roads with a view to truck access to land parcels in BDO Zone. Is
there a Traffic Master Plan in place? Review, as possible, the Traffic Impact Analysis to analyse and
understand traffic impacts.

Is the transportation system in the jurisdiction of the municipality, or is it in provincial jurisdiction? What
approvals are needed to access provincial highways/infrastructure? Are upgrades necessary: what is the
cost and timeline to upgrade?

Guidance for Reporting Recommendations
None
None

5.2.2 OCEAN/RIVER ACCESS

Reporting

Guidance

Guidance Source

ECOSTRAT

GOT FEEDSTOCK RISK? GET ECOSTRAT.

Reporting Requirements
Issuer shall demonstrate understanding of suitability of ocean and river access to land parcels with special
attention on proximate ports if any.

Reporting Recommendations
None

Guidance for Reporting Requirements

Issuer should note location of the primary navigable waterways and ports including any difficulties with
access or capacity and access to major markets.

Guidance for Reporting Recommendations

None

None
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5.2.3 RAILWAY SERVICE
Reporting Reporting Requirements
Issuer shall demonstrate understanding of availability of rail service to land parcels.

Reporting Recommendations
None
Guidance Guidance for Reporting Requirements
Determine if the land parcel connectivity to rail services (i.e., whether it has direct access to the railway
or if it requires additional transport services).

Identify the railway service provider that serves the land parcel. Do spur lines exist for the parcel(s) in
question? Identify additional transloading capabilities that exist, if any. If possible, issuer should confirm
with railway service provider whether it is able to service an existing or planned rail spur.

Assess the railway infrastructure, including the condition of the tracks, the signaling systems, and the
level of maintenance. Identify any bottlenecks or limitations that could affect the railway service and
access to the land parcel.

Guidance for Reporting Recommendations
None
Guidance Source | None

5.2.4 ACCESSIBILITY TO AIRPORT
Reporting Reporting Requirements
Issuer shall demonstrate understanding of availability of airport service to land parcels.

Reporting Recommendations
None

Guidance Guidance for Reporting Requirements
Identify the airport(s) located within a reasonable distance from the land parcel. Review any economic
development plans or initiatives associated with each airport, including investment in infrastructure, job
creation, and business attraction.

Research services and amenities offered by each airport, airlines served, passenger and cargo traffic
volumes, and the types of aircraft that can be accommodated. Smaller communities may have small
airports that may not accommodate larger aircraft. Is the airport certified? Distance to a larger airport
needs to be considered together with means of transportation to/from the airport.

Guidance for Reporting Recommendations
None
Guidance Source None
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5.3 Risk Factor: Social Infrastructure

5.3.1 HEALTHCARE FACILITIES
Reporting Reporting Requirements
Issuer shall demonstrate understanding of availability and quality of healthcare facilities in the BDO Zone,
including hospitals, clinics, and medical centers.

Reporting Recommendations
None
Guidance Guidance for Reporting Requirements
The rating should be based on the availability of healthcare services, the quality of care, and the range of
medical specialties available.

Guidance for Reporting Recommendations
None
Guidance Source | None

5.3.2 EDUCATIONAL FACILITIES
Reporting Reporting Requirements
Issuer shall demonstrate understanding of availability and quality of elementary, high school and post-
secondary educational facilities in the area. Including elementary, middle, and high schools, as well as
colleges and universities.

Reporting Recommendations
None
Guidance Guidance for Reporting Requirements
The rating should be based on the availability of quality education and the range of educational programs
available.

Guidance for Reporting Recommendations
None
Guidance Source  None

5.3.3 TRANSPORTATION FACILITIES
Reporting Reporting Requirements
Issuer shall demonstrate understanding of availability and quality of transportation facilities in the area,
including roads, highways, public transportation, and airports for workforce use.

Reporting Recommendations
None
Guidance Guidance for Reporting Requirements
The rating should be based on the availability and quality of transportation services, the ease of access
to transportation services, and the level of congestion and traffic.

Guidance for Reporting Recommendations
None
Guidance Source None
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5.3.4 RECREATIONAL FACILITIES

Reporting

Guidance

Guidance Source

Reporting Requirements
Issuer shall demonstrate understanding of availability and quality of recreational facilities in the area,
including parks, sports facilities, and cultural centers.

Reporting Recommendations

None

Guidance for Reporting Requirements

The rating should be based on the range of recreational activities available, the quality of facilities, and
the accessibility of recreational areas. What are the passive recreation opportunities? Walking trails,
sidewalks, interconnection of open space(s)?

Guidance for Reporting Recommendations
None
None

5.3.5 CULTURAL FACILITIES

Reporting

Guidance

Guidance Source

Reporting Requirements
Issuer shall demonstrate understanding of availability and quality of cultural facilities in the area,
including museums, theaters, and other cultural centers.

Reporting Recommendations

None

Guidance for Reporting Requirements

The rating should be based on the range of cultural activities available, the quality of facilities, and the
accessibility of cultural areas.

Guidance for Reporting Recommendations
None
None

5.3.6 PUBLIC SAFETY FACILITIES

Reporting
Guidance
Guidance Source
‘ A
# ECOSTRAT

Reporting Requirements
Issuer shall demonstrate understanding of availability and quality of public safety facilities in the area,
including police stations, fire departments, and emergency services.

Reporting Recommendations

None

Guidance for Reporting Requirements

The rating should be based on the availability and quality of public safety services, the response time of
emergency services, and the level of crime in the area.

What is the Crime Severity Index for the region? Communication with the local policing agency, in many
cases being the RCMP in Canada if there is no local policing agency. The municipality should be able to
provide data evidence as monthly if not quarterly reports are readily available to the municipality.

Guidance for Reporting Recommendations
None
None
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5.3.7 HOUSING
Reporting

Guidance

Guidance Source

Reporting Requirements
Issuer shall demonstrate understanding of availability and access to affordable and quality housing.

Reporting Recommendations

None

Guidance for Reporting Requirements

The rating should be based on the following factors:

Affordability: The affordability of housing in the area, including the cost of rent and home ownership.

Availability: The availability of housing in the area, including the number of available units and the
vacancy rate.

Quality: The quality of housing in the area, including the condition of housing stock and the availability of
necessary amenities.

Accessibility: The accessibility of housing in the area, including the proximity to transportation and job
centers.

Guidance for Reporting Recommendations
None
None

5.4 Risk Factor: Workforce and Permitting

5.4.1 LABOUR AVAILABILITY

Reporting
Guidance
Guidance Source
‘ A
# ECOSTRAT

Reporting Requirements
Issuer shall demonstrate understanding of workforce availability in the BDO Zone, including both skilled
and unskilled labour.

Reporting Recommendations

None

Guidance for Reporting Requirements

Issuer shall demonstrate understanding of the size, composition and availability of the labour force in the
region, as well as any changes in the labour market that may impact labour availability.

Utilization of a labour market analysis is encouraged. Are there competing interests that will affect labour
availability and cost? What are local, regional and/or provincial authorities doing to retain and attract
labour?

Data should be available through provincial agencies if the municipality doesn’t have the information.

Guidance for Reporting Recommendations
None
None
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5.4.2 LABOUR COST

Reporting

Guidance

Guidance Source

Reporting Requirements
Issuer shall demonstrate understanding of workforce costs in the BDO Zone, including both skilled and
unskilled labour.

Reporting Recommendations

None

Guidance for Reporting Requirements

Compare the labour cost in the region to that of other proximate regions to determine the
competitiveness. What is the comparative to provincial labour rates/cost?

Guidance for Reporting Recommendations
None
None

5.4.3 TRAINING PROGRAMS / COMMUNITY COLLEGE

Reporting

Guidance

Guidance Source

Reporting Requirements
Issuer shall demonstrate understanding of education and training programs in the region, and identify
any gaps or areas where additional training or education is needed to meet the future needs.

Reporting Recommendations

None

Guidance for Reporting Requirement

The rating should be based on existence and quality of vocational education, community college
programs, and apprenticeship programs.

Guidance for Reporting Recommendations
None
None

5.4.4 PERMIT PROCESS

Reporting

Guidance

Guidance Source

ECOSTRAT

GOT FEEDSTOCK RISK? GET ECOSTRAT.

Reporting Requirements
Issuer shall demonstrate understanding of the process of obtaining a development permit in the BDO
Zone.

Reporting Recommendations

None

Guidance for Reporting Requirements

Identify the relevant government agencies responsible for issuing development permits in the region.
This may include city or county planning departments, zoning boards, environmental agencies, and
others.

What is the process and how long does it take to obtain a development permit? Are there options
available to expedite the process? What are the potential appeal processes that could hinder approval?

As possible, collect data on the number of permits issued by each agency, as well as the average
processing time for each type of permit. This data can be gathered through public records requests or by
contacting the agencies directly.

Determine any history of opposition to previous development. Is local government supportive?

Guidance for Reporting Recommendations
None
None
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