Pathways to Sustainability: Presentation Outline

An Evaluation of Forestry Programs to Meet
European Biomass Supply Chain Requirements

1) Land ownership in the Southeastern U.S.
2) Biomass supply chain complexity

3) Four pathways in operation in the U.S.

—  The coverage of the pathways on the landscape

—  How well the pathways mitigate environmental risks

—  How well the pathways match what Europe is looking for
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Lay of the Land —U.5. Southeast Complexity of Biomass Supply Chains

« Largest wood pellet producing region in the world and growing.

* 86% of forests in South (200 million acres) are privately owned, of which, two-thirds are NIPFs.
* Feedstock = largest cost of bioenergy projects
* More than 60% of NIPF parcels are at least 100 acres.

¢ 20-50% feedstock costs are in transport and

* Only 3% of NIPFs in the South have written forest management plans.
handling (Altman and Johnson 2009).

* Only 13% have received forest management advice.

* Brokers supplying facilities via long-term
contracts provide storage and handling
services, adding 10 - 20% to the cost (Altman
and Johnson 2009).

*  Supply chain complexity = increased risk =
increased costs to document COC.

Challenges to Sustainable Supply Chains Four Pathways

Traceability of supply and risk mitigation

1) Certified forest management

BSOS 2) Controlled and mixed sourcing
- Public forests . . .
3) Inspected compliance with stewardship plans
Non-forest

and best practices

Urban areas

, 4) Uninspected compliance with stewardship
e e plans and best practices

| | 50th percentile or greater (6 - 12 species)
Less than 50th percentile (0 - 5 species)

Zero species recorded since 1970

No at-rsk species data

| Insufficient private forest for this analysis




Pathways 1 & 2 — Certified Forest Management
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Pathways 3 & 4 — Inspected and uninspected
compliance with stewardship plans and practices

Acreage of family forestland in southern states compared with acres

enrolled in FSP and ATFS
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Source: Butler 2008; Lowe et al. 2011; http://www.fs.fed.us/na/sap/products/
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* Best Management Practices (BMPs)

- Predominant focus on water quality

* Biomass Harvesting Guidelines (BHGs)
- Voluntary (Kentucky)

- 87% mean implementation rate in south

- Mostly voluntary across south

Build upon BMPs

Emphasize retention of DWM (15 — 35%)

- Soils and stand-level biodiversity
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29 Figure 6 is available on page 29 of Pathways to Sustainability. 30
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Table is available on page 38 of Pathways to Sustainability.

Are these Pathways Feasible?

What could be done about the 46% not
being sourced from certified forests?

* Master logger BHG training/point of
harvest option

* Price premiums for performance
(example = Gainesville Regional Utility)

« Hire foresters to oversee harvests
(example = McNeil Generating Station)

5924n05 SN 35

PROCUREMENT PATHWAYS

Inspected

compliance for

Certified forest  Controlled and
mixed sourcing

management

Social impacts

Exclude biodiverse forests with decreased human
intervention

Water impacts

Soil impacts

Exclude high biodiversity lands

Exclude wetlands and continuously forested areas

Integrated pest management; reduced chemical use

Exclude peat lands; new drainage prohibited

Exclude high carbon stock lands

Emission reduction >50%

GHG methodology defined

Air impacts

| | pathway f
Procurement pathway partially addresses sustainability requirement
Procurement pathway does not address sustainability requirement

Table is available on page 34 of Pathways to Sustainability

Are these Pathways Feasible?

Sourcing claims:

(1) 100% sourced with SFI Fiber Sourcing,
FSC Controlled Wood, and Green Gold
Label COC

(2) 54% sourced from PEFC (SFI and
ATFS) certified forests

Conclusions

*  To the extent that the EU RED and country-level
requirements demand low risk biomass, certification of
supplies is the most sound strategy currently available.

*  Procedures to certify heterogeneous mixes vary and are
generally less reliable for demonstrating conformance with
European standards, but these options are still useful to
control risks and promote better forest management.

*  An alternative to certification-based programs is to rely on
regulatory and non-regulatory measures and seek to elevate
compliance with European measures (e.g. point of harvest
approaches and preferred purchasing).

*  The costs of risk mitigation are somewhat unknown in wood
energy markets. There needs to be more work in this arena.
(pilot projects, multi-stakeholder dialogue, early leaders)
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