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Biomass Energy Development Working Group Charge
No. 37 of the Acts of the 2009 Session

Sec. 1. BIOMASS ENERGY DEVELOPMENT WORKING GROUP

(8 The biomass energy development working group is established to enhance the growth and
development of Vermont’s biomass industry while also maintaining forest health. In order to meet these
goals, the working group shall analyze current issues in the biomass industry in order to develop a coherent
body of recommendations. These recommendations may include incentives, harvesting guidelines, and
procurement standards for the devel opment and operation of biomass energy in the state of Vermont. The
working group shall also include the following members:

(1) One member of the house, appointed by the speaker of the house;

(2) One member of the senate, appointed by the committee on committees,

(3) The secretary of natural resources or hisor her designee;

(4) The commissioner of the department of public service or hisor her designes;

(5) A representative of the biomass energy resource center, appointed by the committee on
committees;

(6) Two representatives of the forest products industry that represent logging, processing, or wholesale
operator interests, one appointed by the committee on committees and the other appointed by the speaker of
the housg;

(7) Two representatives of natural resources or environmental organizations that represent wildlife and
biodiversity and forest health and sustainability interests, one appointed by the committee on committees and
the other appointed by the speaker of the house;

(8) Two representatives of an industry, organization, utility, or corporation that either produces
electricity or heat from biomass or purchases power from biomass, appointed by the governor.

(9) A representative of the Vermont woodlands association appointed by the governor;

(10) A representative of a university or college with afocus on biomass policy or research appointed
by the speaker of the house;

(11) A representative of the consulting foresters association of Vermont appointed by the governor;
and

(12) A representative of the forest guild appointed by the speaker of the house.

(b) Theworking group is authorized to operate for a maximum of three yearsin order to review the
adequacy of itsinitial recommendations, continue research and analysis, and make additional
recommendations to the legislature. The working group is authorized to hold four meetings each year during
the interim between sessions of the general assembly. The working group shall elect co-chairs at itsinitial



meeting, and one of the co-chairs shall be amember of the general assembly. For attendance at a meeting
when the general assembly is not in session, legislative members of the commission shall be entitled to the
same per diem compensation and reimbursement for actual and necessary expenses as provided members of
standing committees under 2 V.S.A. § 406.

(c) Theworking group shall issue interim reports to the house and senate committees on agriculture and
on natural resources and energy on or before November 15 of 2009 and 2010. The reports shall include:

(2) recommended fiscal and regulatory incentives for the promotion of efficient and sustainable uses
of local biomass for energy production and opportunities for offering more predictability in the permitting
process;

(2) recommended guidelines or standards for maintaining forest health, including model harvesting
and silvicultural guidelines for retaining dead wood and coarse woody material; maintaining soil
productivity, wildlife, and biodiversity and other indicators of forest health; and wood procurement
standards. In reviewing and recommending standards for biomass procurement, the working group shall
review whether:

(A) separate procurement standards are necessary for certain consumers of biomass, such as retail
electricity;

(B) there are obstacles or policy considerations that need to be overcome to establish model
procurement standards for biomass energy facilities;

(C) auniform procurement standard for maintaining forest health would offer more predictability in
the permitting process,

(D) procurement standards can be designed to effectively monitor whether the collective demand
for energy produced from biomass does not impair long-term site productivity and forest health;

(E) itisfeasibleto coordinate with adjoining states to develop aregional procurement standard for
biomass energy facilities.

(F) biomass procurement standards should require third-party certification; and

(G) astandard should be developed that would require biomass electricity generating facilities to
provide for afuel efficiency of at least 50 percent over the course of afull year.

(3) Recommend standards and policies for the design of new renewabl e energy from biomass that are
designed to promote sustainable, efficient, local, and fair use of biomass supplies.

(4) Recommend additional research and analysis that is needed to ensure that forest healthis
maintained while providing for a sustainable, long-term supply of local biomass for the production of energy
and forest products.



(d) On or before November 15, 2011, the working group shall submit to the house and senate
committees on agriculture and on natural resources and energy afinal report addressing theissuesin
subdivisions (c)(1)—(4) of this section.

(e) Prior to reporting to the general assembly under subsections (c) and (d) of this section, the working
group shall alow for public review and comment of any proposed recommendations for incentives,
guidelines, or standards for the development and operation of biomass energy. At a minimum, the working
group shall alow the department of forests, parks and recreation; the department of fish and wildlife; the
public service board; the agency of agriculture, food, and markets; the Vermont economic development
authority; and the department of public service to review and offer comments on any proposed
recommendations for incentives, guidelines, or standards. In addition, the working group should coordinate
with the Forest Roundtable to hold a minimum of two meetings to collect stakeholder input and gather expert
testimony on the issues included in this section.

(f) Theworking group shall seek funding from available funding sources to hire consultants and conduct
research and analysis related to the issues included in this section. In no event shall the working group seek
more than $200,000.00 under this subsection. Funding acquired by the working group shall be administered
by the office of legisative council.

(g) Asusedinthissection, “biomass’ means material from trees, woody plants, or grasses, including
limbs, tops, needles, leaves, and other woody parts, grown in aforest, woodland, farm, rangeland, or
wildland-urban environment that is the product of forest management, land clearing, ecosystem restoration,
or hazardous fuel reduction treatment.

(h) Legidlative council shall provide legal and administrative services to the working group. The
department of forests, parks and recreation shall provide technical and economic advice to the working

group.



Overview

No. 37 of the Acts of the 2009 Session of the Vermont General Assembly (Act 37) established a Biomass

Energy Development Working Group (the Working Group) that would meet over the course of three years to

address how to enhance the growth and development of the Vermont woody biomass industry while also

maintaining forest health. Under its charge, the Working Group is to issue two interim reports and one fina

report to the Vermont General Assembly. The Working Group issued interim reports in January 2010 and

January 2011. This document isthefinal report of the Working Group.

The Working Group met 27 times, including two public hearings, to fulfill the statutory charge of Act

37 of the 2009 Session.? Section 1(c) of Act 37 requires the reports of the Working Group to address the
following four issues related to the promotion, development, and health of VVermont’ s woody biomass
industry and the forests of the state:

1(c)(1): Recommended fiscal and regulatory incentives for the promotion of efficient
and sustainable uses of local biomass for energy production and opportunities for

offering more predictability in the permitting process.

1(c)(2): Recommended guidelines for maintaining forest health, including model
harvesting and silvicultural guidelines for retaining dead wood and coarse wood
material; maintaining soil productivity, wildlife, and biodiversity, and other indicators

of forest health; and wood procurement standards.

1(c)(3): Recommended standards and policies for the design of new renewable energy
from biomass that are designed to promote sustainable, efficient, local, and fair use of

biomass supplies.

1(c)(4): Recommended additional research and analysis that is needed to ensure that
forest health is maintained while providing for sustainable, long-term supply of local
biomass for the production of energy and forest products.’

In 2009, the Working Group formed three subcommittees to address the four issues that the Vermont

Genera Assembly required under Act 37 to beincluded in each report of the Biomass Energy Development

Working Group. The Working Group charged a Biomass Enhancement and Devel opment Subcommittee

! The Working Group’s interim reports are available on the web at: http://www.leg.state.vt.us'workgroups/BioMass/.

2 The minutes of each meeting of the Biomass Energy Development Working Group may be accessed electronically at the
Working Group’s website: http://www.leg.state.vt.us’workgroups/BioMass/

3 Act No. 37, 2009 Sess., § 1(c).




with addressing Sections 1(c)(1) (recommended fiscal and regulatory incentives for the promotion of
efficient and sustainable uses) and (3) (recommended standards and policies for the design of new renewable
energy from biomass). The Working Group formed the Forest Health Subcommittee to focus on Section
1(c)(2), (recommended guidelines for maintaining forest health and for wood procurement standards). The
Funding Subcommittee was formed to address issues related to Section 1(c)(4) (recommended additional
research and analysis that is needed to ensure that forest health is maintained while providing for a
sustainable, long-term supply of local biomass for the production of energy and forest products). In
completion of its charge, the Funding Subcommittee focused on revisions and improvements to the Biomass
Energy Resource Center (BERC) 2007 Vermont Wood Fuel Supply Model. As aresult, the Working Group

renamed this committee the Modeling Subcommittee.

Section Il of this report includes subcommittee proposals adopted and approved by the Working
Group as awhole as its recommendations. The Appendicesinclude: a consolidated list of Working Group
recommendations to the General Assembly; Recommended Guidelines for Maintaining Water Quality, Soil
Productivity, and Biological Diversity on harvesting jobsin Vermont; alist of forest health monitoring
activities in the state; memos discussing the verification and certification of procurement standards and the
permitting of woody biomass energy projects; alist of pros and cons regarding biomass development; a
summary of public comments received at the December 6, 2011 public hearing; and all written comments
received on the public review draft of this report. The Working Group encourages the General Assembly to
seriously consider the public comments included in the appendices, as many comments touch on topics that
were outside the scope of this report but could serve as a basis for future research or evaluation.

It is worth emphasizing that the Working Group’ s charge pertains to woody biomass, that is, material
from trees, or woody plants, including limbs, tops, needles, leaves, and other woody parts. The Working
Group acknowledges that other forms of biomass hold promise as sources of energy; however, thisreport is
limited to the scope of the Working Group’s charge. Unless the context clearly indicates otherwise,
references in this report to “biomass,” with or without the word “woody,” should be read to mean woody
biomass. The Working Group recognizes the value of agriculturally based bioenergy and biofuelsas a
significant part of Vermont’s energy and working landscape but does not possess the expertise to adequately
consider thistopic.

A number of public comments requested that the Working Group investigate the air quality effects of
biomass combustion on the environment and public health. While the Working Group believesthat air
quality and public health should certainly inform decisions regarding expansion of the biomass industry, this
topic is outside the scope of the Working Group’s charge and was not specifically considered for this report.



Genera information about air quality and air pollutants can be acquired from the Air Pollution Control
Division of the Vermont Agency of Natural Resources.* The General Assembly should gather additional
information on air quality effects to inform policy regarding expansion of the biomass industry.

Similarly, several public comments addressed the potential link between invasive species and the
importation and exportation of biomass. Of particular concern were the emerald ash borer and the Asian
long-horned beetle. While the Working Group did not specifically address thisissue, it recognizes the value
of monitoring the spread of invasive speciesin Vermont forests. The Working Group recommends that the
Genera Assembly further investigate sources of funding for the monitoring and potential quarantine of

invasive insects to protect the health of Vermont forests.
. Working Group Findings

The Working Group formally voted to approve the following recommendations.

A. Modeling Subcommittee

1. Recommended Additional Research and Analysis to Ensure that Forest Health Is Maintained while
Providing for Sustainable, Long-Term Supply of Loca Biomass for the Production of Energy and
Forest Products

i. Background

Central to the issue of biomass development is the question of the capacity of the forest to provide feedstock.
Over the last 50 years, the state of Vermont has consistently grown more wood volume than has been
removed, and consequently, volume in the state' s forests has been increasing.” However, the calculation of
“available” supply from thisinventory isnot ssimple. Harvest levelsfor all wood products fluctuate with
market demand and price. Rates of forest growth and mortality are neither constant nor linear. The land
base itself may gain or lose forest over time. Parcel size and configuration can impact supply, as can the
attitudes of landowners with respect to harvesting. All of these things contribute to uncertainty and risk in

the prediction of available supply for policy makers, regulators, and devel opers.

* Air Pollution Control Division, http:/www.anr.state.vt.us/air/, retrieved Dec. 13, 2011.

® Over thelast 50 years, annual harvest removalsin Vermont' s forests ranged from alow of 1.1 million tonsin 1970 to a high of
3.5 million tonsin 1995. Over that time period, the state has continued to become more forested, both in terms of acres and
inventory volume. Average stand density has increased along with forest age. The natural consequence of this maturing trend is
that the amount of forest growth is slowing—older stands grow more slowly, in part due to increasing mortality. As of the most
recently published data (2007), Vermont is still growing 1.7 times more total volume than is being removed through harvesting,
but a 50-year trend of consistent increasesin net growth has apparently turned the corner and the total amount of growth added
between inventories declined dightly between 1997 and 2007. For a detailed discussion of forest status and trends see
http://www.nrs.fs.fed.us/pubs/rb/rb_nrs51.pdf.




Averaged over the last 10 years, roughly 1.2 million green tons of high-value products (sawlogs and
veneer) and 1.5 million green tons of lower-quality wood have been harvested in Vermont each year.°
Residential firewood and pulp-quality wood are the major components of the low-quality category, and with
increasesin fuel oil prices and the closing of pulp millsin New Hampshire, firewood now accounts for
one-half or more of the lower-quality harvest volume.” To further put these numbers in perspective, the
McNeil Generating Station in Burlington and the Ryegate Power Plant combined consume roughly 435,000
green tons of harvested chips, with less than one-half of that amount estimated to come from within
Vermont.? Various recently proposed wood pellet plants typically demand 200,000 green tons per plant. A
currently proposed combination electrical-generation and pellet plant would, if permitted and constructed,
demand over 500,000 tons per year.” Our inventory of volumein our forests may be growing, but it is not
inexhaustible. However, adding up these consumption estimates can be misleading because historically,
many more plants are proposed than ever get built. In addition, a portion of Vermont’s forests benefit from
some level of protection through federal and state forest ownership, trusts, easements, and the use value
appraisal (UVA) program. Moreover, new demand does not necessarily or immediately create new,
additional harvested wood from the forest. Prices for low-quality wood are still generally below levels that
will motivate landowners to harvest this product alone, without also harvesting the more valuable sawlog
products. Low-quality wood also can often satisfy demand for arange of different products. Some of what
isnow sold as firewood or pulp could easily be diverted to competing uses. Finally, not al of anew plant’s

supply will necessarily come from within Vermont—imported wood from adjacent statesislikely.

The reader should draw the following points from this discussion. Under any development scenario,
the supply of the woody biomassis influenced by physical, cultural, and economic factors. Promoting
“efficient and sustainable” use, as called for in Act No. 37, requires that these factors influencing available
supply be explored and understood. The sustainable supply question is highly complex, and no public
interest is served by simple answers to complex questions. It isworth noting the difference in meaning

between “ sustainability,” which may encompass the totality of physical, cultural, and economic factors

®Vt. Dept. of Forests, Parks and Recreation, Forest Resource Harvest Study, available at:
http://www.vtfpr.org/util/for_utilize harvsumm.cfm, retrieved Dec. 28, 2011.

"Vt. Dept. of Forests, Parks and Recreation, Vermont Forest Resources Plan (state assessment section), available at:
http://www.vtfpr.org/htm/for_resourcesplan.cfm, retrieved on Dec. 28, 2011.

8 BERC, Vermont Fuel Wood Supply Study, Executive Summary, available at:

http://www.biomasscenter.org/pdfs’'VT Wood Fuel Supply Study execsumm.pdf, retrieved on Dec. 28, 2011; Personal
communication with Bill Kropelin, McNeil Generating Station.

° Beaver Wood Energy, Fair Haven Section 248 Filing, available at: http:/beaverwoodenergy.com/wp-

content/upl oads/2010/11/Fair%20Haven%20Secti on%20248%20Filing.zip, retrieved on Dec. 28, 2011.




above, and “sustainable yield,” which refers to the use of management procedures that ensure harvested

resources are replenished before another harvest occurs.™®
ii. BERC Vermont Wood Fuel Supply Model (2010 Update)

In 2009, the Working Group voted to encourage the revision of the Biomass Energy Resource Center
(BERC) 2007 Vermont Wood Fuel Supply Model. The BERC Wood Fuel Supply Model was developed in
2007 based on the most current U.S. Forest Service (USFS) Forest Inventory and Analysis (FIA) data
available, which were from 1997. New FIA data were issued in 2010, and the working group concluded that
revision of the Wood Fuel Supply Model to reflect the more current data would be prudent and would be a
valuable tool for evaluating opportunities for harvesting and biomass energy production in Vermont.** The
Vermont Department of Forests, Parks and Recreation (DFPR) subsequently obtained funds and contracted
with BERC to update the wood supply model using the new FIA data.

BERC integrated the new FIA datainto the wood supply model and issued afinal report in 2010
detailing the updated findings. BERC completed the wood supply model in three “runs’—conservative,
moderate, and intensive. The moderate run was intended to serve as the best representation of reality, while
the conservative and intensive scenarios depict the respective lower and upper limits of the model. These
scenarios indicated the following availability of “net available” low-grade wood grown annually in Vermont
that would be appropriate for use as biomass fuel above and beyond current levels of harvesting: (a)
conservative scenario — 246,800 green tons; (b) moderate scenario — 894,900 green tons; and (C) intensive
scenario — 1,940,700 green tons.'® BERC defines “net available” low-grade wood as the amount of wood
available annually that would be appropriate for use as biomass fuel above and beyond current levels of
harvesting.™®

For the purpose of informing its discussions, the Working Group assumed the moderate scenario of
the wood supply model may be most realistic; however, other models suggest that there may be more wood
or lesswood available.* The moderate scenario makes a variety of assumptions about the extent of the

9 BERC, Vermont Wood Fuel Supply Study, 2010 Update, available at:
http://www.biomasscenter.org/images/stories/'VTWFESSUpdate2010 .pdf, retrieved Dec. 28, 2011;
“Sustained yield” definition: http://merriam-wwebster.com/dictionary/sustained%20yield, retrieved Dec. 28, 2011.
1 Revisions to the BERC Wood Supply Model are due to methodological changesin how the U.S. Forest Service calculated the
2010 FIA forest inventory. The methodological changes are described in the BERC report available at
http://www.bi omasscenter.org/index.php/resources/publications.html, retrieved Dec. 28, 2011.
i BERC, Vermont Wood Fuel Supply Study: 2010 Update, Final Report at 5.

Id.
¥ Buchholz, T., C. Canham, and S. Hamburg, Forest Biomass and Bioenergy: Opportunities and Constraints in the Northeastern
United States. Cary Ingtitute for Ecosystem Studies, Milbrook, NY. 75pp. (2011), available at:
http://www.ecostudies.org/press 2011-02-17.html; NEFA, Biomass Sustainability Project: A Flexible Regional Forest Model
(2011), available at: http://www.nefainfo.org/NEFA _SustainabilityProj 6.28.11 pres webinar.pdf.
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available land base, the impacts of physical constraints (slope, elevation, access, etc.), the inclination of

the landowner toward harvesting, and other factors. The BERC wood supply model focuses on the yield of
woody forest biomass under current forest conditions and management. The moderate scenario of the model
indicates that there are dightly under 900,000 green tons of surplus low-grade wood grown annualy in
Vermont that could be used to advance woody biomass energy in the state. The model does not incorporate a
move toward more intensive silvicultural practices, plantation-type silviculture, dedicated energy crops, or
any agricultural biomass. BERC' s full report updating the wood supply model is available at

http://www.biomasscenter.org/index.php/resources/publications.htmil.

iii. Future Biomass Modeling Efforts

Using the methodol ogical framework of the BERC Vermont wood fuel supply model, efforts are under way
by the North East State Foresters Association (NEFA) to build a project-based wood availability model that
will address some of the shortcomings of the original BERC model. These revisions are expected to be
available by the end of 2011. They will incorporate an improved interface, the ability to integrate current FIA
data easily, an extended time frame for the analysis, and the ability to modify many of the key assumptions
over time. Thistool is not intended to be a comprehensive model of the forest resource. Instead, itis
designed to help answer questions about wood supply availability in the face of specific new projects and
new projected demand. Asintheorigina BERC model, the biological (forest growth) component of this
model will remain relatively simple. Thereis no distinction among forest species or types and the model does
not accommodate a range of harvest products. It continues with asimilar county-level resolution and reports

on net available low-grade fiber, but will be expanded with additional reports, maps, and charts.

The BERC project-level approach is a useful tool that can quickly provide insightsinto wood fuel
availability using current data, with relatively little effort on the part of the user. However, it is recognized
that many of the questions likely to surface around a transition to woody biofuels are likely to be more
complex. NEFA isalso in the process of developing a more comprehensive analysis tool that will require
more effort to use, but will yield awider range of results and insights.* In comparison to the BERC
approach, where arange of assumptions about growth, availability, and harvest are applied to inventory, this
more comprehensive model will incorporate forest type detail, management and harvest intensity options,
growth based on historic forest-type performance, land-use change over time (and other availability factors),

and multiple product assumptions. Instead of asimple linear calculation as in the BERC model, this model

® NEFA, Biomass Sustainability Project: A Flexible Regional Forest Model.
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incorporates an iterative mechanism that “solves’ for a supply-demand balance over defined markets. The
model can be driven by demand, supply, or price considerations. The results allow users to examine

inventory, growth response, and market impacts, along with projected harvest.

Thetool in development by NEFA will be based on amodel that has seen extensive usein the US
South, especially for the examination of biomass expansion in that region. As part of the development,
accommodations will be made for conditions represented in northeastern forests, including multi-aged stands
and a predominance of partial harvesting regimes. The modél is currently under development and will be
available for use by the second quarter of 2012.

The initiative and funding for both of these efforts currently comes through the North East State
Foresters Association (NEFA). The state foresters from each of the four NEFA states (NY, VT, NH, ME)
are actively involved in the development of these tools and are anticipated to be the primary users. NEFA
also has initiated, and expects to continue, a process that engages a range of stakeholdersin the design and
use of the models. Partly as aresult of this team approach and engagement, it was decided to support the
development of two different tools with different but related purposes and users and different audiences. Itis
anticipated that, as users become familiar with these tools, they will begin to deliver insights into many of the

guestions and concerns of both policy makers and the public.

iv. Monitoring

Two primary considerations should guide the state’' s approach to monitoring of woody biomass status and
use. First, information should be collected that serves adistinct public purpose. Ideally, efforts directed at
monitoring and data collection should serve multiple purposes. An exampleisthe USFS Inventory and
Analysis program.’® Data on the status of the forest resources can be used to assess forest health and forest
stocks. It isused by many, including state forest biologists and biomass project developers, for many
purposes.

Second, monitoring efforts should be commensurate with the value of the information generated. For

aperiod of time through the 1980s, an annual survey of chip harvesting operations was conducted by DFPR

16 U.S. Forest Service, Forest Inventory and Analysis National Program, available at: http://www.fia.fs.fed.us/, retrieved Dec. 27,
2011.
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staff.'” Whileit provided valuable information about the number of chip harvesting operations and
harvested area, it was discontinued as growth through this period began to stabilize.

The Working Group has reviewed a variety of monitoring efforts, public and private. The Group
examined arange of programs and options to provide some context for the recommendations that follow.
Appendix C includes amatrix of monitoring effortsin Vermont (the monitoring matrix). Appendix D
includes alist and summary description of various verification and certification mechanisms within and
outside of Vermont that are relevant to this monitoring discussion and to issues related to forest health.'®

The Group concludes from its review that information at the state level appears adequate in the area
of forest inventory. The use of county-level extractions from these state-level sources must consider the
lower levels of reliability typically associated with these subsets, but in general, existing programs appear to
meet the needs in terms of quality, extent, and frequency. In the area of harvest reporting, the state relies
primarily on its annual survey of mills to provide consumption information.'® Other periodic investigations
supplement this annual effort, including arecent survey on firewood consumption and UV A program
reporting.® In the event of an increase in intensive harvesting, the state could re-establish its annual survey
of chip harvesting operations. Information at the county level may well become more important if large
biomass operations are developed. Data available for regional and municipal planning are currently limited,
though efforts to digitize UV A records should help to fill thisvoid.

In contrast, information pertaining to sustainable forest management and on-the-ground practicesis
limited at the state level. 1n 1990, DFPR completed a harvesting impact study in response to a particular
increase in biomass harvesting following on the oil crisis of the 1970s and a substantial increase in wood fuel
consumption both by industrial and residential users.?* Such a study has not been performed in the ensuing
21 years. While multiple sources currently exist, they are difficult to aggregate due to @) alack of
consistency across monitoring programs, which may include first-, second-, or third-party verification, b) the
voluntary compliance nature of many of these programs, and c) possible issues of information propriety. Itis

likely this area of monitoring will continue to be disorganized for some time to come, yet there is growing

Y Smith, Tattersall C., Wayne, Martin, C., Tritton, Louise M., eds., Proceedings of the 1986 Symposium on the

Productivity of Northern Forests Following Biomass Harvesting. (1986) Gen. Tech. Rep. NE-115-proc. 104 p. [10Mb], available
at: http://treesearch.fs.fed.us/pubs/viewpub.jsp?index=4162, retrieved Dec. 27, 2011.

18 More information on monitoring and verification mechanismsis contained in World Resources Institute (WRI), Sustainable
Procurement of Wood and Paper-based Products (Sustainable Procurement) at 2.13-2.15 and Table 12 (Version 2, June 2011),
available at: http://www.wri.org/publication/sustai nabl e-procurement-wood-and-paper-based-products, retrieved Nov. 8, 2011.
9 v/t. Dept. of Forests, Parks and Recreation, Forest Resource Harvest Summary, available at:
http://www.vtfpr.org/util/for_utilize harvsumm.cfm, retrieved Dec. 27, 2011.

% Frederick, Paul, Vt. Dept. of Forests, Parks and Recreation, Vermont Residential Fuel Assessment for the 2007-08 Heating
Season (VRFA) at 2 (Aug. 2011).

ZBrynn, D., et al., Impact Assessment of Timber Harvesting in Vermont. (1990), available at:
http://www.vtfpr.org/resource/documents/1990 harvesting_impact_report_full.pdf, retrieved Dec. 27, 2011.
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interest on the part of biomass consumers in documenting the source and impacts of their procurement. In
addition, the Working Group understands that DFPR seeks to complete afurther harvesting impact report in
the near term.

We recognize the following needs. Basic information on harvest activity, collected repeatedly at
intervals, isvitally important as areference to assess impacts (if any) as levels of harvesting change.
Information about levels, type, and impacts of harvesting can inform appropriate action and policy. This
information can aso serve to inform the public on the relative benefits and trade-offs of using biomass for
fuel. Inour opinion, the need for thisinformation should be monitored by the General Assembly and
specific research should continue to include a combination of regularly gathered data (such as FIA and UVA
reporting) and periodic investigations (such as the recent Residential Fuel Assessment and the pending
timber harvesting impacts study).

There is a specific need to examine the quality of FIA data, on which virtually all analyses of
resource availability rely as the bedrock. These data are coming with greater frequency, but as the data
collection, analysis, and reporting adapt to this new schedule, there is greater need to evaluate potential
discrepancies or anomalies in the data. We should be sure these data are solid, even as the federal funding for
this program is trimmed.

We also recognize that there are gaps in information that could inform policy, either directly or as
inputs to modeling. In the forestry realm, these gaps appear more often in the economic sector than in the
biological. For example, it iswell established that our harvesting workforce is both shrinking and aging, yet
the impacts of this on the ability of project developersto generate biomass supply is unknown. We also
know little about the relative difference between the economic benefits produced by many smaller biomass
facilities compared to fewer larger facilities. We hear about new projects, large and small, asthey are
proposed across the region, yet there is no comprehensive database that monitors the size or status of these
projects.

2. Recommendations

Based on the foregoing considerations, we offer the following recommendations:

e DFPR should complete a harvesting impact study similar to that completed in 1990. This
study should help the General Assembly, state foresters, and the genera public better
understand baseline conditions pertaining to the types of harvesting, equipment used, and

impacts to forest structure, wildlife, and water.
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o The Genera Assembly should ensure that funding continues to provide for DFPR staff to
review and analyze new releases of FIA data.

e The state should continue to examine the variations between different wood supply models to
devel op an accurate understanding of the available wood supply. Expansion of biomass
harvesting in the state should be based on the premise that there is avail able woody biomass
that can be harvested sustainably while maintaining forest health and productivity.
Monitoring should occur to ensure confidence in our assumptions about future forest growth
and broader ecosystem and social impacts.

e The state should encourage research particularly on economic aspects of biomass harvesting.
This research should target economic benefits and impacts for different scale projects;
constraints to devel opment, including financing and workforce issues; the genera
responsiveness of the industry to increasesin fossil fuel prices or increases in product demand
as society moves toward a greater reliance on biomass for energy; and improved information
about Vermont’ s substantial firewood sector— both demand and supply sides.

e Given the diversity and extent of existing publicly funded monitoring programs (see
Appendix C), we recommend that areview of the coordination and execution of these
programs be conducted. The monitoring matrix, perhaps expanded to incorporate more detail
on each program, could serve to a) identify overlaps and gaps, b) review the adequacy of staff
and funding, and ¢) examine how data are made available to the General Assembly and other
policy or public groups for integration and analysis. Ideally, this review would include
recommendations for improving existing programs and augmenting them in appropriate ways
as the need and resources become available.

e The state should continue to explore the potential of woody and nonwoody agricultural

biomass.

B. Enhancement and Development Subcommittee

The findings of the Working Group related to enhancement and devel opment are set forth below under a
discussion section followed by headings that reflect the statutory charge to the Working Group and a section

on the use of roundwood.
1. Discussion

Successful enhancement and devel opment of biomass energy use in Vermont is dependent on several factors.
Foremost is ensuring that the fuel supply promoted is appropriate in quantity and type such that itsuse is
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sustainable over time indefinitely. While woody biomass is renewable, it is not inexhaustible. Priority

must be afforded the ecosystem values Vermont holds for its forests, with an eye toward protecting all values

— from habitat and biologic diversity to the visual landscape and recreation — and many in between,

including water quality, soil conservation, climate mitigation, and air quality. Still, healthy forests that

preserve and enhance these values in many cases may benefit from management, and in the process of
accomplishing this management, biomass for energy may also be made available. Section C of this report,
on forest health, identifies factors that should be addressed to provide this balance, and this section of the
report discusses how the Working Group recommends Vermont go about making best use of the biomass
made available through this management work.

Several facts are relevant to deciding where and how to enhance and devel op the resource. The first
is that VVermont forestlands are approximately 86 percent privately owned,?” and any plan must work to
ensure that landowners want to and can retain their lands as working forests indefinitely. The second is
recognition that the Northeast in general and Vermont specifically are heavily dependent on oil for much of
their energy needs, both in transportation and in building heat, which makes this portion of the region’s
energy profile most vulnerable and least secure. While use of biomass to create transportation fuel (cellulosic
ethanol) isreceiving agreat deal of investment and attention from the U.S. Department of Energy, it remains
in the developmental stage and would use a great amount of the resource for arelatively small portion of
transportation fuel demand.”® The Working Group therefore does not believe that biomass for production of
transportation fuelsis a wise use of the wood resource, as even full commitment of biomass to this effort
would do little to affect energy security and likely would have a negligible effect on gasoline prices.

Considerations relevant to enhancement and devel opment of woody biomass energy and to awarding
incentives for such devel opment include but are not limited to:

a. Efficiency and resource sustainability — the enhancement and devel opment of the woody biomass
energy industry in Vermont should attempt to use the available resource sustainably, in a manner that
maximizes efficiency while meeting energy goals and that focuses on the four sectors of growth
discussed below where the use of biomass can have beneficia localized impact on our energy reliability,
security, cost, and other public benefits.

b. Job creation — both direct and indirect. Job creation would be a major driver of thelocal Vermont

economy.

2 \/t. Dept. of Forests, Parks and Recreation, 2010 Vermont Forest Resources Plan at 91, available at
http://www.vtfpr.org/htm/documents/V T %20Forest%20Resources%20Pl an.pdf, retrieved Nov. 9, 2011.

“parker, S., U.S. DOE to Invest in Cellulose to Ethanol Projects. (2007), available at:
http://www.renewableenergyworld.com/rea/news/article/2007/03/u-s-doe-to-i nvest-i n-cell ul ose-to-ethanol -proj ects-47600,
retrieved Dec. 27, 2011.
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c. Property tax generation — the anticipated payment of property taxes should be a consideration when
evauating a proposed biomass business.

d. Development and maintenance of the Vermont timber harvesting infrastructure — providing market
growth and stability is a necessary component to a healthy rural economy. It is particularly important to
encourage young entrants into the industry.

e. Year-round demand for biomass wood — as the pulp industry fades, it is necessary to encourage
businesses that can contribute to new markets for low-grade wood and replace fossil heating fuels.

f. Vaue added to products produced — the value of the end product should be considered in the evaluation
process. A manufactured product may have more value than araw commodity.

g. Factors affecting the environment and human health — emissions, forest health, water quality, waste
disposal, and by-products must be considered in the evaluation process.

h. Thelocal economy — the expenditure and retention of dollars with the local and Vermont economy vs.
payment for out-of-state fossil fuels should be factored into the evaluation.

i.  Timber stand improvement and markets to use diseased and damaged timber — timber stand owners
need markets for diseased and damaged timber.

i Distributed Wood Pellet Manufacturing/Use

According to the Vermont Residential Fuel Assessment for the 2007-2008 Heating Season, during that
season, 2.8% of Vermont households (6,987) burned at least some wood pellets for space heating. In
previous surveys, wood pellet usage was not significant enough to be reported.** Currently Vermont has one

facility that manufactures wood pellets®® and numerous distributors of wood pellets.”®

There is potential for increased biomass use by the residential sector in the form of replacing home ail
heating systems with wood pellet stoves, furnaces, and boilers. Driven by high fuel prices, the number of
wood pellet stoves shipped from manufacturersincreased by 161 percent nationally in 2008.%” According to
the 2007-08 residential fuel assessment, approximately seven percent of Vermont households had installed

2 Frederick, Paul, Vt. Dept. of Forests, Parks and Recreation, Vermont Residential Fuel Assessment for the 2007-08 Heating
Season (VRFA) at 2 (Aug. 2011).

% gpelter, Henry, and Daniel Toth, U.S. Dept. of Agriculture, North America’s Wood Pellet Sector, Research Paper FPL-RP-656
at 17 (Sep. 2009). Note that the facility listed on this page for Vermont is Vermont Pellet Fuel in Island Pond, a proposal which
did not come to fruition. Vermont’s one wood pellet manufacturing facility isthe Vermont Wood Pellet Co. in Clarendon. See
http://vtdigger.org/2011/02/14/island-pond-pell et-pl ant-seems-at-dead-end/, and http://www.vermontwoodpellet.com/, both
retrieved Nov. 8, 2011.

% See, e.g., http://www.woodpelletfuel .org/find_pellet_fuel/Vermont/, retrieved Nov. 8, 2011.

' Christianson, R., HBPA: Pellet Stove Sales are Hot, (2009), available at: http://biomassmagazine.com/articles/2494/hpba-pel | et-
stove-sales-are-hot, retrieved Oct. 18, 2011.
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or planned to install a new or used wood or pellet burning stove for the 2008-09 season.?® Though the
average price of no. 2 fuel oil in Vermont went down from $4.13 per gallon in September 2008 to $2.31 per
gallon in 2009, it has increased since then and was $3.57 per gallon in September 2011.%° Pellet systems
remain aviable aternative for many residential and smaller commercial applications; the U.S. Energy
Information Administration’s Heating Fuel Comparison calculator as updated in August 2011 estimates a
cost per million British thermal units (Btu) for no. 2 fuel oil of $24.30 compared to $15.15 for wood pellets.*

Wood pellet manufacturing would also provide an efficient year-round market for woody and
potentially for agricultural biomass. The appropriate number of new pellet plantsis difficult to determine as
the market for wood pellets will have to grow in kind, addressing the current “chicken or egg” situation. In
Appendix F, the Working Group lists pros and cons of encouraging the use and manufacture of wood pellets

in Vermont.

il. Commercial/Industrial/Institutional Thermal and Thermal-led CHP

Presently Vermont contains numerous commercial, governmental, and industrial facilities that use wood
heat. According to the BERC database, these facilities include at least five state office complexes, 45

schools, three college campuses, one hospital, and several businesses.®

A major component of growth in the use of woody biomass for energy in Vermont will be the
continued conversion by facilities that burn fossil fuels (typically oil and propane) to wood fuels (wood chips
or wood pellets) in heating and cooling applications and where appropriate, combined heat and power (CHP)
systems. This growth should include increased use of district heating, particularly in Vermont downtowns.
There have aready been many successful conversions from oil to wood, particularly in elementary/high
schools, government offices, hospitals, industrial parks, and college campus facilities.* Efforts are under
way to demonstrate successful municipal (district energy) applicationsin one or more communitiesin

Vermont.*

» VRFA at 2.

% See Vt. Dept. of Public Service, Vt. Fuel Price Reports for Sep. 2008, Sep. 2009, Sep. 2010, and Sep. 2011, available at
http://publicservice.vermont.gov/pub/vt-fuel -price-report.html.

% These figures assume a price of $3.37 per gallon for no. 2 fuel oil and $250 per ton for wood pellets. This calculator is available
at http://205.254.135.24/tool s/fags/fag.cfm?id=8&t=5, retrieved Oct. 18, 2011.

3 Database Search Tool, http://www.biomasscenter.org/database/database-search-tool.html, searches performed Nov. 9, 2011.

¥ See, e.g., BERC, Biomass Energy at Work: Case Studies of Community-Scale Systemsin the US, Canada, and Europe at 3
(Barre, VT elementary and middle school), 13 (Bristol, VT Mt. Abraham high school), 27 (Middlebury College) (Feb. 2010).

% See, e.g., http://www.montpelier-vt.org/group/99.html, retrieved Oct. 18, 2011 (Montpelier, VT district energy project).
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The Working Group has reviewed the advantages and disadvantages of commercial/industrial
thermal and thermal-led CHP. Advantages include the positive track record and financial benefits of these
existing biomass conversions, which make the concept of wood energy more acceptable. This particular
market to expand the use of woody biomass also fits three important criteria when considering public
acceptancein Vermont: small, local, and sited in (or near) existing facilities. Appendix F includes a more

complete list of the pros and cons of encouraging these areas of woody biomass energy.

ii. Electrical Generation

Vermont currently has two woody biomass electric generation facilities: Burlington’s 50 MW McNeil
Generating Station and the Ryegate 20 MW plant.*

The Working Group has evaluated the potential addition of one large-scale (2025 megawatt)

wood-fired electrical generating facility, including whether such afacility should utilize excess heat in the
form of CHP or other technologies to improve plant efficiency. The location of any such facility would need

to be coordinated with Vermont’s utilities and VEL CO to maximize balance for their systems.

Advantages of such afacility, if located in one of the southern four VVermont counties, would include
providing a market for biomass fuel that is not seasonally restricted and “anchoring” awood supply network
in the four southern Vermont counties. In addition, existing biomass suppliers in Windsor, Windham,
Rutland, and Bennington Counties now must truck their wood chips to markets outside this area; a plant
located in this region would significantly shorten haul distances, making biomass production local and more
economic as well as reducing consumption of diesel fuel.

One potentia disadvantage is the possibility that such afacility would affect other uses of the fuel
supply. Another potential disadvantage could arise from the currently low design system efficiency of an
electric generation plant using woody biomass, particularly if the excess heat from the electricity production
isnot used for heating. Overall, the Working Group favors electrical generation using woody biomass that is
part of a CHP project.

The Working Group addresses the question of design system efficiency further in Section B.3. below.
Also, in Appendix F, the Working Group presents a more complete list of pros and cons of siting additional
woody biomass generation in Vermont.

3 Vt. Dept. of Public Service, Comprehensive Energy Plan 2011, vol. 2 at 83, sec. 5.8.1.1.
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iv. Agriculture-based Bioenergy, Including Biofuels and Methane Digesters

The Working Group’ s charge limits consideration to woody biomass but certainly the growing of
willow, poplar, and other fast-growing species specifically for thermal and electrical generation should be
encouraged as a possible supplement to or replacement for more expensive species, especially because there
is so much fallow land available on which to produce these species and harvest them with agricultural

equipment.

2. Recommended Fiscal and Requlatory Incentives for the Promotion of Efficient and Sustainable Uses

of Local Biomass for Energy Production and Opportunities for Offering More Predictability in the

Permitting Process

Working Group recommendations on fiscal and regulatory incentives are set out immediately below.

The Working Group recommends that the General Assembly assign major priority to home heating
with wood. In particular, tax policies advantageous to solar and wind projects should be extended to biomass
consumers. Such tax advantages would be applied to the purchase of efficient heating stoves, furnaces, and
boilers, and to district heating. Monetary incentives, such as a rebate program, could aso be designed to
encourage residents to adopt biomass-based home heating systems. Such incentives could be structured
similarly to the outdoor wood boiler change-out program administered by the Agency of Natural Resources,
which offers rebate vouchers of $1,000-$6,000 to homeowners who replace their outdoor wood boiler with a

cleaner, more efficient aternative.®

The Working Group aso recommends that this wood home heating initiative be part of alarger
undertaking to support thermal energy efficiency. State statute sets out ambitious goals for increasing
building energy efficiency, reducing fossil fuel consumption, and increasing the use of renewable energy

from Vermont’s farms and forests.* At the current pace of effort, Vermont islikely to fall short of meeting

% Outdoor Wood Boiler Change-out Program, http://www.anr.state.vt.us/air/htm/OWBchangeoutprogram.htm, retrieved Dec. 27,
2011.
%10 V.S.A. § 580(a) providesthat: “Itisagoal of the state, by the year 2025, to produce 25 percent of the energy consumed
within the state through the use of renewable energy sources, particularly from Vermont's farms and forests.” 10 V.S.A. § 581
provides that:

It shall be goals of the state:

(1) Toimprove substantially the energy fitness of at least 20 percent of the state's housing stock by 2017 (more than 60,000
housing units), and 25 percent of the state's housing stock by 2020 (approximately 80,000 housing units).

(2) To reduce annual fuel needs and fuel bills by an average of 25 percent in the housing units served.

(3) Toreduce total fossil fuel consumption across all buildings by an additional one-half percent each year, leading to atotal
reduction of six percent annually by 2017 and 10 percent annually by 2025.
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its building efficiency goals,® and it is not clear that it will meet its goals for farm and forest renewable
energy production.® Funding will be needed to help achieve these goals. An example of a potential funding
source would be atax on home heating fuels to support thermal efficiency programs to be implemented on a
whole building basis. Some portion of the funds raised could support residential heating with efficient

woody biomass appliances.

The Working Group further recommends that the state support the concept of new wood pellet
manufacturing facilitiesin Vermont. Growth in residential pellet use will need to coincide with increased
pellet production, which is difficult to predict (see above). Project developers should be provided with

information and guidance regarding the state’' s regulatory process.

To promote the expanded use of woody biomass in commercial/industrial/institutional thermal and
thermal-led CHP applications, the Working Group recommends that the State of Vermont create an effective
outreach program to inform potential candidates. Many locations have already been identified; however, a
more complete list should be compiled. High-priority sites are locations where athermal load uses extensive
amounts of heating oil or propane. An analysis of existing programs and organizations that reach out to
potential biomass users should be done. A comprehensive information package explaining biomass energy
and highlighting successful wood conversion projects should be produced and made available to potential
conversion sites. The package should also contain information regarding how to begin and negotiate the

state regulatory process.

The Working Group aso recommends that the General Assembly enact enabling legislation that

allows municipalities to create and operate heating district utilities.

The Working Group further recommends that, as soon as feasible, the General Assembly lift the
current suspension on applications for state aid for school construction® at least for the purpose of

supporting school conversions to woody biomass energy.

The Working Group recommends as well that the Clean Energy Development Board, in consultation

with the Department of Public Service (DPS), develop recommended incentives for woody biomass thermal

(4) To save Vermont families and businesses atotal of $1.5 billion on their fuel bills over the lifetimes of the improvements
and measures installed between 2008 and 2017.

(5) To increase weatherization services to low income Vermonters by expanding the number of units weatherized, or the scope
of services provided, or both, as revenue becomes available in the home weatherization assistance trust fund.
37 V/t. Law School Institute for Energy and the Environment, Financing Residential Energy Efficiency in Vermont at 14 (July
2011).
#Vt. Agency of Agriculture, Food and Markets, Vt 25 x 25 Initiative, 2009 Progress Report at 9-12.
% 2007 Vt. Acts and Resolves No. 52 § 36.
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energy that use atiered structure that rewards greater design system efficiency with alarger incentive in

comparison to less efficient systems.

The Working Group favors the location of additional biomass energy-related manufacturing facilities
in locations for which the combination of benefits and supporting resources is most appropriate, whether the
manufactured product is pellets, electricity, or another biomass energy product. Locations that would

facilitate use of excess heating capacity should be encouraged.

New construction to support woody biomass energy development, including pellet manufacturing or
electricity generation, likely will require permits to be issued before construction can begin. Appendix Eisa
memorandum from legidlative counsel on permit reviews that are relevant to biomass energy development.
The centralization of services and permitting provided or required by the state would facilitate the industry

significantly.

In addition, incentives should be developed to provide model approaches to issues that can add
further delay to a project if not handled in an appropriate way, such as procurement standards, forest health

issues, air quality requirements, and other issues that are important to the affected public.

With respect to biomass energy, woody biomass projects that produce electricity will be subject to
Vermont’s “ Section 248" permit process, which may take years from theinitial application to project
approval.** Asan example, Ryegate Power Station’s Section 248 process took 2Y% years from the time of
application to final permit approval .**

When considering expansion of the biomass industry in Vermont, the Working Group recommends
improvement of the Section 248 application process to increase predictability and reduce processing time.
Such improvement could result from a comparison of the Section 248 process with other permit programs,
with afocus on helping developersin the preparation of their project applications. For example, the Act 250
program has crafted an application form that includes detailed guidance for an applicant.** While the Public
Service Board (PSB) has issued an application form for net metering systems — which by law are of limited
size® — the PSB could and should create aform applicable to larger energy projects. The PSB also should
consider the assignment of a person or persons who can assist the applicant in completing the application

form in the same manner as Act 250 coordinators do today.

“0 More information about the Section 248 permit process is available from:
http://psh.vermont.gov/sites/psh/files/publications/Citizens Guide to 248.pdf, retrieved Dec. 27, 2011.
L V/t. Public Service Board, Docket #5217 (1989).

2 \/t. Land Use Panel, http://www.nrb.state.vt.us/lup/publications.htm, retrieved Dec. 27, 2011.
®30V.SA. §219%
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Enhancement of Vermont’s biomass industry should come in the form of incentives that maximize
the benefits and minimize negative impacts. Such incentives could include tax credits, low-interest loans,
favorable power rates, and renewable energy credits. Geographic location of pellet mills, chip processors,
and power plantsin Vermont have direct transportation implications that should be considered when tax or

other incentives are offered.

3. Recommended Standards and Policies for the Design of New Renewable Energy from Biomass That

Are Designed to Promote Sustainable, Efficient, Local, and Fair Use of Biomass Supplies

Working Group recommendations on standards and policies for design are set out immediately below.

The siting of new wood pellet manufacturing facilities should be dispersed among various areas
around the state. Wood availability numbers and existing supply infrastructure will have to be considered
before pursuing multiple sites.

In addition, the Working Group recommends that the General Assembly should require all pellets
sold in Vermont to be labeled as to moisture content, weight, list of ingredients, and suitability for various

heating systems.

While commercial/industrial/institutional thermal load or thermal-led CHP systems are the most
efficient use of biomass for energy generation, supplying this type of facility with biomass fuel is
complicated by the seasonal nature of its operations, because more wood is heeded during colder months.
This complication negatively affects biomass producers who need to keep their products moving year-round.
The Working Group recommends that the state should support and enhance the biomass supply chain around
Vermont, based on a business model under which suppliers provide woody biomass products to a variety of
markets on ayear-round basis. An example of such abusiness model isthat of Lathrop Forest Productsin

Bristol, a successful wood fuel supply system.

The Working Group understands the need for CHP requirements. The Working Group aso
understands that the sustai nable management of forests for products procured by an individual plant iskey to
forest health and sustainability. Such management can result in the use of renewable forest products in away
that maintains forest health and sustainable management if the Working Group recommendationsin this
report are followed. Evidence indicates that a 50 percent design system efficiency level is attainable with
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some CHP systems but is not possible in a stand-alone e ectric generating facility given current
technology.** The Working Group defines “ design system efficiency” asit is defined by existing statute:
“the sum of full load design thermal output and electric output divided by the heat input.” *° The Working
Group considers design system efficiency to be synonymous with “fuel efficiency.” Every effort should be
made to site and develop plants that make use of as much heat as possible. Regardless of location, any new

plants should have a requirement to utilize thermal energy from the generation of electricity.

The Working Group did not evaluate research relating to the design system efficiency of woody
biomass CHP as a standard relating to either the current Sustainability Priced Energy Enterprise
Devel opment (SPEED) program™ or arenewable portfolio standard should one be devel oped, except for the
discussion below of the SPEED program’ s standard offer RPS. CHP isrecommended for al new electric
generation plants using woody biomass. For incentives other than the standard offer, we recommend that the
DPS or other appropriate agency develop atiered or seasonal requirement for new biomass electric

generators in the state.

The Working Group briefly discussed the design system efficiency requirement of the “standard
offer” program administered by the Public Service Board, under which up to 50 megawatts of renewable
energy plants may contract for energy prices that are set to provide incentives for renewable energy
development, and which requires that an eligible woody biomass project must have a design system
efficiency of at least 50 percent.*” The group does not recommend changing that requirement. The standard
offer is an incentive to encourage highest quality clean energy development. Any standard offer benefit
should be given only to plants achieving the highest level (50 percent) design system efficiency.

On the issue of design system efficiency, there is a distinction between incentive and regul atory
programs. To date, many Vermont statutory requirements related to the design system efficiency of woody
biomass energy projects have come in the context of incentive and not regulatory programs. It isreasonable
to condition the provision of these incentives on achieving a design system efficiency standard that the
market may not otherwise produce. In thisregard, for incentive programs other than the standard offer, the
Working Group recommends, as an alternative to aflat requirement of 50 percent for design system
efficiency, that the DPS in consultation with the Clean Energy Development Board consider atiered

structure for incentives for woody biomass el ectric generation that would reward greater efficiency.

“U.S. DOE, Office of Information Technologies, Energy Efficiency and Renewable Energy, Combined Heat and Power Cost
Reduction Strategies, (2002), available at: http://www1.eere.energy.gov/industry/glass/pdfs/chp.pdf, retrieved Dec. 27, 2011.
*30 V.S.A. §8005(j) (design system efficiency requirement for standard offer program).

“6 More information about the Vermont SPEED program is available at: http://vermontspeed.com, retrieved on Dec. 27, 2011.
730 V.S.A. § 8005(j).
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In contrast, given the interconnection of the regional power grid, establishing aregulatory design

system efficiency standard in Vermont may not be productive in the absence of aregional standard.

Accordingly, rather than requiring 50 percent design system efficiency for al woody biomass energy
projects, the Working Group recommends that the General Assembly direct that the PSB, in its Section 248
proceedings, require that each woody biomass energy facility be designed for the optimum design system
efficiency. Woody biomass energy projects that are not subject to Section 248 review should also be
required to meet this standard if they are subject to other siting or land use proceedings such as Act 250 or
local land use review.

4. Use of Roundwood

Wood heating appliances are a major source of heat for many Vermont homes.*® We recommend that the
state develop incentives for the efficient use of wood for home heating by providing financial encouragement
to replace old, inefficient wood-burning units with more efficient, cleaner burning appliances, for the

conversion to pellet-burning units, or for the installation of district heat.

We recommend that the state support policies to encourage growth of the public’s use of low-grade
roundwood for home heating, particularly from local sources. Such use would not only reduce Vermont’s
reliance on imported energy but also would promote job growth for local foresters, loggers, wood processors,

and truckersin rural areas of the state.

The growing use of roundwood must be balanced with educational outreach. It would be helpful for
the public to have alist of wood suppliers who meet some indicator of sustainability training, perhaps logger
education certificate holders. The public needs to be reminded that |ong-distance hauling of firewood can
result in the unintentional spread of undesirable insects. The state, alandowner group, or aforest industry
organization should develop afact sheet or website that describes firewood purchasing terms, including the

difference between “dry,” “seasoned,” and “green” firewood.

We recommend that the Agency of Natural Resources (ANR) enlist a panel of expertsto provide
guidance on actual field performance versus lab tests on wood-burning appliances as to emissions levels,
particularly in view of the Environmental Protection Agency’s (EPA) recent decision to only require
infrequent “tuning” of small boilers as opposed to numeric emissions limits. The General Assembly should
be aware of potentia environmental and human health impacts of each class of biomass appliance.

48 \/t. Public Service Board, Vermont Residential Fuel Wood A ssessment, available at:
http://publicservice.vermont.gov/energy/ee files/biomass/renew98report.pdf, retrieved Dec. 27, 2011.




25

C. Forest Health Subcommittee

Act 37 requires the Working Group to include in its reports recommended guidelines for maintaining forest
health and to develop recommended wood procurement standards. To devel op these recommendations, the
Working Group established the Forest Health Subcommittee.

The Working Group recognizes opportunities for biomass harvesting to maintain or improve forest
health including adjusting stand density and improving stand quality through removal of low-grade stems.
The Working Group also recognizes the variability in landowner objectives for their forestland and that
harvesting guidelines and wood procurement standards are best considered in that context. The Working
Group further recognizes that increasing demand for wood used for heat and el ectricity has the potential to
put strains on forest resources, particularly if we do not encourage proper harvesting practices and wood
procurement policies. Balancing opportunities for biomass harvesting with long term maintenance of forest
health has been a primary objective of the Working Group, and any expansion of biomass harvesting in the
state should be based on the premise that forest health and productivity must be maintained. The Working
Group aso considered the issues of short-rotation woody crops as subjects of concern pertaining to forest
health and also developed suggestions for education/outreach initiatives and monitoring activities to track
impacts on forest health.

There is adiscontinuity between the broad range of wood procurement practices mandated by the
PSB for Vermont-based wood-fired electric producers through the Section 248 permit process and the
absence of direct procurement standards required for other users of biomass. The Working Group
acknowledges the desirability of PSB review and influence of harvesting practices conducted by electrical
generators. Thereisan expectation that proposed generators would be subject to similar procurement
standards including considerations for protection of forest health. The sub committee referred to the harvest
standards used by the City of Burlington Electric Department (BED) since 1984,*° which have worked well
in the opinion of officials from the Department of Fish and Wildlife (DFW), and agreed that there are afew
ways in which the PSB standards could be improved in light of recent research findings. These include an
expansion of identification and protection of certain biodiversity criteriaand protection of soil nutrients.
Such policies should be incorporated into amodel procurement policy, which could serve as atemplate for
new facilities that need to go through the permit process.

“Burlington Electric Department, Joseph C. McNeil Operating Station, available at:
https://www.burlingtonel ectri c.com/page.php?pid=75& name=mcneil, retrieved Dec. 27, 2011.
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It is unclear whether Act 250 requires policies or conditions to address wood procurement for
facilitiestriggering itsjurisdiction. As discussed further below, the Working Group recommends that the
Genera Assembly create a uniform system for implementing wood procurement standards across a range of
facilities, including electricity generators, district heating, combined power and heat, pellet manufacturers,

and schools and office building complexes that heat with wood.

The findings of the Working Group related to forest health are set forth below under headings that
reflect the statutory charge to the Working Group on forest health guidelines and wood procurement
standards, after which appear sections on carbon accounting, short-rotation woody crops, and

recommendations for outreach, education, and monitoring related to forest health issues.

1. Recommended Guidedlines or Standards for M aintaining Forest Health, Including Model Harvesting
and Silvicultural Guiddlines for Retaining Dead Wood and Coarse Wood Materia ; Maintaining Soil
Productivity, Wildlife, and Biodiversity, and Other Indicators of Forest Health

Over the past 10 years, the traditional fossil-fuel based energy markets have fluctuated significantly. These
fluctuations have led states, businesses, and individuals to reexamine their energy supplies. One potential
energy supply iswoody biomass, and Vermont is fortunate to have significant forest resources — with over
4.5 million acres of forestland.® Asaresult, there has been significant interest in utilizing available woody
biomass in Vermont for energy and thermal production for uses once supplied by fossil fuels. The potential
for these new and expanded woody biomass markets has prompted questions and interest regarding the
possible impacts that increased timber harvests and associated disturbances would have on long-term site
productivity, water quality, and biological diversity. To fulfill the statutory charge and to address questions
raised regarding the potential impacts of increased harvests, the Working Group reviewed whether harvesting
guidelines would be appropriate for Vermont. Initsreview, the Working Group examined: existing
guidelines in Vermont; how other states and jurisdictions have addressed concerns regarding increased
harvests; and the available science and research. The Working Group also considered how and to what
extent certain forest management practices such as protection of water quality, protection of biological

diversity, and maintenance of soil nutrients are implemented during biomass harvesting.

%0 V/t. Dept. of Forests, Parks and Recreation, State Forest Resource Assessment, (2010), available at:
http://www.vtfpr.org/htm/documents/assessments. pdf.
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Six other U.S. states have devel oped guidelines specifically for woody biomass harvesting.
Other states address water quality, soil productivity, and biological diversity in comprehensive forest
practices acts or rules.®* Additional states have adopted voluntary forest management practices that address
water quality, soil productivity, and the retention of avariety of forest structures.®® Similarly, the Canadian
provinces of Nova Scotia, New Brunswick, and Quebec are in the process of devel oping biomass harvesting

guidelines addressing similar issues.

For over 30 years, Vermont has required its two wood-fired power plants to implement strategiesto
address public concern about forest health and other issues through procurement standards that require some
review by the Vermont Department of Fish and Wildlife and professional foresters. DFPR has adopted
Acceptable Management Practices for Maintaining Water Quality on Logging Jobsin Vermont (AMPs),*
and these practices, athough not mandatory, have become an industry standard for timber harvestsin

Vermont.

However, woody biomass retention standards do not currently exist for timber harvest operations in
Vermont. The PSB’sinfluence over biomass harvesting does not extend to nonelectrical producers (such as
those producing heat) nor to biomass consumers located out-of-state. Moreover, neither the AMPs nor the
procurement standards for wood-fired power plants address soil productivity or biological diversity on

harvest sites.

Thus, a challenging question addressed by the Working Group is how to move other biomass usersin
Vermont that produce heat or pellets (schools, institutions, commercial biomass users and the state) in the
direction of taking greater responsibility for the level of forest management practices associated with their
wood fuel supply.

*! See Maine, Biomass Retention Guidelines, (2010), available at:

http://www.maine.gov/doc/mfs/pubs/biomass _retention/report/biomass report_Ir.pdf; Michigan, Michigan Woody Biomass
Harvesting Guidance, available at http://www.mi.gov/documents/dnr/WGBH_321271 7.pdf; Missouri, Missouri Woody Biomass
Harvesting, Best M anagement Practices Manual, available at: http://mdc4.mdc.mo.gov/Documents/19813.pdf ; Minnesota,
Biomass Harvesting on Forest Management Sitesin Minnesota, (2007); Pennsylvania, Guidance on Harvesting Woody Biomass
for Energy in Pennsylvania, (2008), available at: http://www.dcnr.state.pa.us/pa_biomass guidance final.pdf; Wisconsin,
Wisconsin's Forestland Woody Biomass Harvesting Guidelines, (2008), available at:

http://council.wisconsi nforestry.org/biomass/pdf/BHG-FinalizedGuidelines12-16-08.pdf.

*2 See, e.g., California Forest Practice Rules, 4 Cal. C.F.R. chs. 4, 4.5, and 10.

%% See, e.g., New Hampshire Division of Forests and Lands and the Society for the Protection of New Hampshire's Forests, New
Hampshire Forest Sustainability Work Team, Good Forestry in the Granite State: Recommended V oluntary Forest Management
Practices for New Hampshire, (1997), available at http://extension.unh.edu/resources/files/Resource000294 Rep316.pdf.

>* See Forest Guild, Alexander M. Evans, Robert T. Perschel & Brian A. Kittler, Revised Assessment of Biomass Harvesting and
Retention Guidelines pp. 13-14 (2010) (discussing biomass guidance and policy in Canada).

* Vt. Dept. of Forests, Parks and Recreation, Acceptable Management Practices for Maintaining Water Quality on Logging Jobsin
Vermont, available at: http://www.vtfpr.org/watershed/documents/Amp2006.pdf.
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Our solution, in addition to a model wood procurement standard, is the devel opment of voluntary
harvesting guidelines that, if implemented, would protect important resources and could be adopted by
responsible biomass users. The adoption of these guidelines by existing biomass users would help assure the
public of adequate resource protection and also could increase the predictability of permitting for proposed
biomass users. The Working Group encourages biomass producers and purchasers to employ guidelines that
meet or surpass the recommended practices to minimize risks to ecological values.

The Working Group drafted a set of such voluntary guidelines which include many practices that are
not unique to biomass harvests and therefore could be recommended for all wood harvests. Forest
management issues addressed by the Working Group include: rare, threatened and endangered species, rare
natural communities, old growth forests, deer wintering areas, low-nutrient sites, steep slopes, retention of
woody debris, salvage harvesting, and monitoring. In addition to proposed and existing biomass harvesting
guidelines and regulations from severa states, the Working Group studied recently released guidelines from
the Forest Stewards Guild and drew upon these sources as well as experiences and opinions of
representatives of the DFW and DFPR in the development of the voluntary guidelines. The voluntary
guidelines are written so as to be general in view of conflicting research, flexible to accommodate awide
range of site conditions, understandable by those charged with using them in the woods, and easily

implemented in the field.

Scientific support for provisions that address soil productivity and biodiversity is based on the
concept that harvest residues and residual vegetation provide organic matter and nutrients that sustain
productivity.® Consistent and quantifiable data on the relationship between removals and residual's and the
resulting inputs and outflows on forest soils are lacking or at times conflicting. Scientific support for
retaining forest structure such as snags, cavity trees, and down materia is based on research that evaluates
the role these elements provide for avariety of wildlife and ecological functions.>” While data may be
limited in certain areas, there are studies to draw upon, and forest managers should strive to implement the

best science available and practice adaptive management as new science emerges.

The Guidelines for Maintaining Water Quality, Soil Productivity and Biological Diversity on
Harvesting Jobs in Vermont are located in Appendix B of thisreport. The following three paragraphs
summarize some of the issues addressed in these voluntary guidelines.

* See, e.g. Roberts, Scott D.; Harrington, Constance A.; Terry, Thomas A., Harvest Residue and Competing

Vegetation Affect Soil Moisture, Soil Temperature, N Availability, and Douglas-fir Seedling Growth, Forest Ecology and
Management 205 pp. 333-350 (2005), available at: http://www.treesearch.fs.fed.us/pubs/20458.

*" See, e.g., Smith, Katherine Manaras, William S. Keeton, Therese M. Donovan & Brian Mitchell, Stand-Level Forest Structure
and Avian Habitat: Scale Dependenciesin Predicting Occurrence in a Heterogeneous Forest, Forest Science 54(1) pp. 36-46
(2008).
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To protect water quality, the Working Group recommends implementation of DFPR’s Acceptable
Management Practices for Maintaining Water Quality on Logging Jobsin Vermont as necessary. Similarly,
the Working Group recommends that landing size should be minimized to the extent possible and that, asis
required under the AMPs, afunctiona buffer be maintained between lands and water resources.

To protect soil productivity, the Working Group recommends that leaf layer disturbance at a harvest
site be minimized unless required for regeneration. Stumps and roots should be retained intact, except as
necessary for road landing and trail construction. Tree tops should be utilized as necessary to increase
equipment flotation. The proportion of retained organic debris should increase as harvest intensity increases
or the cutting cycle decreases. Additionally, chipper waste should be returned to the forest on return skidder

trips as practical and necessary.

To protect biological diversity, the Working Group recommends that a harvest operator retain as
many snags as safety, access, and landowner objectives permit. The Working Group recommends a
minimum target for retained decaying trees and snags per harvest size. The group also recommends that
down wood material be retained in place and that incidental breakage on whole-tree harvests be retained in
place as safety and aesthetics allow. In addition, a harvest operator should consider retaining newly cut
material on siteif large wood material islacking. The Working Group also recommends that at least five
percent of the stand be retained when performing salvage harvests unless such a practice would be contrary

to state or federal government guidelines.

The Working Group aso recommends that ANR develop a means for monitoring, including field data
collection, arepresentative sample of harvest operations for wildlife tree and biomass retention levels, and
review or amend the guidelinesin Appendix B periodically as necessary and as funding allows. Monitoring
could become part of ongoing UV A inspections. Alternatively, the state could periodically review the need
for reactivating and expanding the monitoring of biomass harvesting that was conducted in the 1980s and
phased out due to a conclusion that the monitoring carried a high cost with low benefit. Also, the Working
Group recommends that DFPR periodically reassess the use and adequacy of AMPs on all types of wood

harvests and strengthen them if warranted.

The Working Group further recognizes the desirability of regional biomass harvesting standards so as
to allow Vermont-based facilities to compete fairly with facilities in neighboring states that buy wood in
Vermont. The Working Group recommends that the state pursue the devel opment and adoption of regional

biomass harvesting standards even in light of the political difficulty associated with such an endeavor.
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2. Recommended Wood Procurement Standards

Subdivision 1(c)(2) of Act 37, in part, requires the Working Group to include in its reports recommended
wood procurement standards. In reviewing and recommending standards for biomass procurement, Act 37
requires the working group to review whether:

(A) separate procurement standards are necessary for certain consumers of biomass, such as
retail electricity;

(B) thereare obstacles or policy considerations that need to be overcome to establish model
procurement standards for biomass energy facilities;

(C) auniform procurement standard for maintaining forest health would offer more
predictability in the permitting process,

(D) procurement standards can be designed to effectively monitor whether the collective
demand for energy produced from biomass does not impair long-term site productivity
and forest health;

(E) itisfeasibleto coordinate with adjoining states to develop aregional procurement
standard for biomass energy facilities;

(F) biomass procurement standards should require third-party certification; and

(G) astandard should be developed that would require biomass electricity generating
facilities to provide for a design system efficiency of at least 50 percent over the course
of afull year.®

a. Discussion: Mode Wood Procurement Sandard

Wood procurement standards are largely unique to each wood consumer, particularly as there applies
to raw material specifications and delivery requirements. For example, a school may require frequent
deliveries after hours of clean hardwood mill chips. A pellet manufacturer may require log-length softwood
to supplement sawmill residue purchases. An electricity producer may be able to utilize all of the above plus
chips made from forest residues. Many aspects of wood procurement standards do not affect forest health
and will not be discussed here.

There are multiple options for potential implementation of the model wood procurement standards.
For example, abuyer could decide to adopt the procurement standards as a matter of contract with its
suppliers. Alternatively, the standards could be implemented as a condition of regulatory permit approval.
Regardless of whether the standards are purely voluntary, contractual, or mandatory conditions of a permit,
the Working Group, in response to its |legislative mandate, has identified several attributes that should be

%8 2010 Acts and Resolves No. 37 § 1(c)(2)(A)-(G).



31

included in amodel wood procurement standard which would serve as atemplate for contracts, facilities

going through the permitting process, or other uses. The template would be adaptable for facilities seeking a

Section 248 or Act 250 permit and, in order to encourage the adoption of the standard, the General Assembly

could examine whether compliance with the model procurement standard leads to a presumption that an

applicant has met its burden in addressing procurement issues related to forest health. Furthermore, rather
than expanding the jurisdiction of Section 248 or Act 250, the Working Group recommends that compliance
guidelines would need to accompany implementation of any procurement policies for facilities that do not
require a Section 248 or Act 250 permit. Any such guidelines should be cognizant of the regional system in
which the biomass market is operating so they do not put Vermont biomass facilities at a competitive
disadvantage. For example, acompliance officer housed within ANR could oversee the implementation of
wood procurement policies for school or district heating projects or wood pellet facilities not subject to

Section 248 or Act 250 oversight.

The Working Group recommends that the following attributes be included in a model wood
procurement standard adaptable to all scales of biomass users except individual firewood procurement. The
Working Group also believes that procurement standards must be implemented regionally to protect the
competitive position of Vermont in the biomass industry. The Working Group recommends that the state
engage in discussion regarding biomass procurement with other states in the region through the New England
Governor’s conference or another regional organization.

1. Harvesting guidelines. Adoption of the voluntary wood harvesting guidelines presented in Appendix B
should be expected of wood suppliers selling wood directly from the forest to the consumer.

2. Verification of compliance with harvesting guidelines. Consumers should develop a means of verifying
that harvesting guidelines are being used. The implementation of this objective will differ depending on
the size (wood volume) of the consumer, and various examples of verification mechanisms are described
in Appendix D to thisreport. Large users such as power plants should employ professional resource
managers (foresters, ecologists, or wildlife biologists) to implement wood procurement plans including
the monitoring of harvests. Small users could perform their own verification or buy wood through a
broker or supplier contractually obligated to monitor harvests for compliance with the guidelines. Other
options for assuring compliance with the guidelines could include buying wood from third party certified
loggers or lands (SFI, FSC, PEFC™), from lands managed under the UVA program, or only from

harvests monitored by a professional forester, provided that these mechanisms incorporate the guidelines.

% These acronyms respectively stand for the Sustainable Forestry Initiative, the Forest Stewardship Council, and the Programme
for Endorsement of Forest Certification Schemes. Please see Appendix D for more information.
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Schools could economically secure the monitoring services they need by retaining a professional

forester at the supervisory district or superintendents’ association level.

3. Veification of land conversions. Consumers should have a means of verifying that land use conversions
are genuine and not simply forest liquidation. For example, Vermont has a heavy cut law that requires a
permit for harvests that exceed 40 acres and result in low residual stocking.®® In addition, BED requires
that landowners show evidence of the intent to use the converted land as proposed and have secured all
necessary permits prior to harvesting.*

4. Conformance with applicable laws. All wood consumers should insist on suppliers conducting their
operations in conformance with pertinent laws and regulations.

5. Clear contracts. The Working Group recommends the use of awood supply contract that clearly explains
the responsibilities of the consumer and the supplier.

6. State natural resources review. Representatives of an appropriate state agency should provide review and
guidance on biodiversity criteriaincluding wetlands, deer wintering areas, state ranked S1 and S2 natural
communities, and habitats of rare, threatened, and endangered species when they appear on proposed
harvest aress.

e Asmandated by the PSB’s certificates of public good (CPG) for the Ryegate and McNeil power
stations, representatives of DFW currently provide this review and guidance for wetlands, deer
wintering areas, and habitats of rare, threatened, and endangered species when they appear on
proposed harvest areas. The above procurement standards recommend continuing this review
procedure and expanding the scope of review to include state-ranked S1 and S2 natural communities
for all facilities, even those not subject to a PSB CPG.

e However, if this expansion of the scope of review isimplemented, then existing staffing levels at
DFW may be inadequate to absorb the significant increase in review responsibilities for new biomass
users. In this case, the Working Group recommends the addition of up to two positions a ANR with
backgrounds in wildlife biology, ecology, or forestry, located in the vicinity of wood procurement
activities of any major new biomass demand for the purpose of providing consistent and timely
review and guidance in the identification and protection of rare, threatened, endangered species;
wetlands; deer wintering areas, and rare natural communities. The subcommitee recognizes that state
hiring limitations may preclude the addition of new staff at thistime. Funding for staffing increases
should be borne by resource consumers in the form of afee assessed on wood consumption for all

wood consumers procuring over 50 green tons per year. Further, strategies for “fast-tracking” the

®©10V.SA. §2625.
¢ Burlington Electric Department, Harvesting Policy for Whole Tree Chipping Operationsin Vermont




permitting process should be considered to keep the regulatory approval process effective and

efficient for all users.
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b. Specific Criteria from Act 37

The Working Group reviewed the specific criteriafrom Act 37 on wood procurement standards and approved

the following.

i 8 1(c)(2)(A): Whether separate procurement standards are necessary for certain consumers of

biomass, such as retail electricity

No, separate procurement standards are not necessary for certain consumers of biomass. Currently, the two
biomass electric generating facilities at McNeil and Ryegate Power station are the only facilities subject to a
procurement standard. The Working Group recommends devel opment of a model uniform procurement

standard for all forest product facilities as discussed above and under subsections (ii) and (iii) below.

ii. 8 1(c)(2)(B): Whether there are obstacles or policy considerations that need to be overcome to

establish model procurement standards for biomass energy facilities

Y es, obstacles and policy considerations do exist that must be addressed in establishing model procurement
standards. For instance, there is significant support for development of amodel procurement standard, but
there are issues and obstacles to such adoption. There aso is a debate on whether such standards should
apply only to woody biomass harvests or to al harvests because the mgjority of the harvests are integrated,
that is, simultaneously extracting a suite of products. In addition, the standards for procurement currently
vary greatly from state to state across the region. Buyers and the market in general do not recognize state
lines and are not limited to the procurement standards in any one state. Consequently, as discussed in
subsection B.2.v. below, the Working Group recommends that the state pursue a policy of regional

coordination on a procurement standard.

iii. 8 1(c)(2)(C): Whether a uniform procurement standard for maintaining forest health would offer

mor e predictability in the permitting process

If auniform procurement standard existed, it could provide predictability in the permitting process, but the
permitting process or permitting standards for activities would need to be altered to incorporate a
procurement standard. Biomass electric production in the state is currently the only activity subject to

procurement standards as part of the PSB permitting process.®® If the pool of permits subject to standards

%2 See, e.g., Public Service Board Docket #5217 (1989).
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was increased or if aland use permit, such as an Act 250 permit, required procurement standards, a strong
procurement standard could assist in permitting predictability and compliance with such a standard might be

given deference by aregulatory or permitting authority.

iv. 8§ 1(c)(2)(D): Wnether procurement standards can be designed to effectively monitor whether the
collective demand for energy produced from biomass does not impair long-term site productivity and
forest health

No, procurement standards alone cannot be designed to effectively monitor whether demand for biomass
energy does not impair site-productivity and forest health. Additional monitoring independent of demand for

biomass energy and independent of harvestsin general gauge forest health and productivity.

V. 8 1(c)(2)(E): Wnether it isfeasible to coordinate with adjoining states to develop a regional

procurement standard for biomass energy facilities

Y es, from the perspective of the Working Group, it is feasible and desirable to coordinate with adjoining
states to develop regional procurement standards. Adoption of regional procurement standards would have
substantial benefit for biomass energy facilities and forest resources. DFPR has pursued such regional
coordination, most recently through the New England Governors Conference.®® However, the timing and
implementation of aregional standard are difficult, and additional groundwork and negotiation are necessary

before any foreseeable implementation.

Vi 8 1(c)(2)(F): Whether biomass procurement standards should require third-party certification

No, if aprocurement standard is established, the standard should not require third-party certification.
However, the Working Group encourages land management and harvesting under the use value appraisa
program, land conservation agreements, or third-party certification systems or that are subject to the advice
and services of a professional forester, all of which could elevate the quality of forest practices and improve
management of the state’' s forest resources. Furthermore, some level of independent verification should be

included in amodel wood procurement standard as discussed above.

% The New England Governor’s Conference, http://negc.org/mainy, retrieved on Dec. 27, 2011.
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vii.  81(c)(2)(G): Whether a standard should be devel oped that would require biomass electricity

generating facilities to provide for a fuel efficiency of at least 50 percent over the course of a full year

No as to regulatory requirements, and yes as to voluntary standards. The Working Group makes a distinction
between whether a 50% fuel efficiency standard should be required as aregulatory matter versus through the
incorporation of an incentive-based program. The Working Group understands “fuel efficiency” to mean
design system efficiency, or “the sum of full load design thermal output and e ectric output divided by the
heat input.”® Using forest resourcesin the most efficient way possible is desirable, but a regulatory standard
of 50% design system efficiency over the course of afull year may not be possible for certain biomass
energy facilitiesin certain locationsin the state. The Working Group does not want to discourage the
location or operation of such facilities. Regarding the regulatory process, the Working Group aso
recommends that the General Assembly direct the Public Service Board to require each biomass energy
facility to design for the optimum design system efficiency. In addition, the discussion abovein Sec. B.3
indicates that, regarding incentive-based programs, the Working Group recommends that a 50 percent
efficiency standard should be maintained for the standard offer program. For other incentive programs, DPS,
in consultation with the Clean Energy Devel opment Board, should develop atiered structure for electric

generation that would reward greater efficiency.

3. Carbon Accounting

There are potentia environmental benefits from forest management that results in maintaining or increasing
carbon storage in the forest.®> Some forest landowners are seeking a financial return for carbon sequestration
on their properties through participation in carbon markets.®® There are differing views on the appropriate
methods and scale of accounting needed to understand the net greenhouse gas emissions associated with
different forest management approaches. Views differ, in particular, with respect to the emissions
consequences of so-called “substitution effects,” or replacing fossil fuels and nonwood building materials

with wood-derived energy and products.

® Thisis the definition of design system efficiency for wood biomass resources found in 30 V.S.A. § 8005(j) (design system
efficiency requirement for standard offer program). While the wording is clear that the measurement is based on design (or peak)
efficiency, it should be noted that peak efficiency and operational efficiencies averaged over a period of time (a year for example)
can vary widely. Further, the variable of the input fuel value can be calculated on either a higher heating value (HHV) of wood or a
lower heating value (LHV) of wood, which can greatly affect the efficiency calculation.

® Carbon Sequestration in Agriculture and Forestry, http://www.epa.gov/sequestration/, retrieved Dec. 27, 2011.

% More information is available from: http://www.fs.fed.us/ecosystemservices/carbon.shtml, retrieved Dec. 27, 2011.
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An ongoing debate in the scientific literature has to do with the impacts of expanding wood
bioenergy use on greenhouse gas emissions. Some have proposed that a shift to greater reliance on wood
biomass energy will significantly increase net greenhouse gas emissions over the near term of one to several
decades, primarily because of the lower energy conversion efficiency of wood as compared to fossil fuels.®’

Others have argued the opposite, viewing wood energy as largely carbon neutral .®® In general, the
disparity between these two views depends on the accounting assumptions made by researchers and

modelers.

The crux of the debate comes down to whether or not there will be an initial increase in greenhouse
gas emissions if more wood is used for bioenergy (a*“debt”), particularly if it is harvested from growing
trees, followed by alag time until a net reduction in emissionsis achieved (a“dividend”). Part of the
ongoing discussion is how great theinitial debt might be and how long alag time we should expect until we
gain the dividend.®® A peer-reviewed paper resulting from research in Europe shows immediate emissions
benefits from utilization of easily decomposed harvest residuals and biomass from plantations established on
marginal agricultural land.” However, intensified harvesting of extant forests was projected to incur a carbon
debt |asting many decades, assuming substitution for coal and natural gas.”* Substitution for thermal energy
has been shown to incur a debt of much shorter duration.”” This question isimportant from a climate
perspective because the near term could be a critical window for stabilizing atmospheric greenhouse gases,
beyond which some scientists have suggested there may beirreversible disruption of the planet’s climate

system.”

®7 Searchinger, T.D., et al., Fixing a Critical Climate Accounting Error, Science, 326: 527-528 (2009); Walker, T., et a., Biomass
Sustainability and Carbon Palicy Study, Manomet Center for Conservation Sciences. NCI-2010-03 pp. 189, (2010), available at
http://www.manomet.org/sites’'manomet.org/filessManomet_Biomass Report Full LoRez.pdf; McKechnieg, J., et al., Forest
Bioenergy or Forest Carbon? Assessing Trade-offs in Greenhouse Gas Mitigation with Wood Based Fuels, Environmental Science
& Technology 45: 789-795 (2011).
% Lippke, B., et al., Letter to U.S. House of Representatives Committees on Energy & Commerce and Natural Resources. (July 20,
2010); Lucier, A., A Fatal Flaw in Manomet’s Biomass Study, The Forestry Source, p. 4 (2010); Sedjo, R.A., Carbon Neutrality
and Bioenergy: A Zero-Sum Game? Resources for the Future Discussion Paper, DP 11-15 (2011). Available at:
http://www.rff.org/RFF/Documents/RFF-DP-11-15.pdf.
% McKechnie, J., et al., Forest Bioenergy or Forest Carbon? Assessing Trade-offs in Greenhouse Gas Mitigation with Wood Based
Fuels, Environmental Science & Technology 45: 789-795 (2011).
" Zanchi, G., et al., 1s Woody Bioenergy Carbon Neutral? A Comparative Assessment of Emissions from Consumption of Woody
%ioenerqv and Fossil Fuel, GCB Bioenergy, pp.1-12 (2011).

Id.
2 McKechnie, J., et al., Forest Bioenergy or Forest Carbon? Assessing Trade-offs in Greenhouse Gas Mitigation with \Wood Based
Fuels, Environmental Science & Technology 45: 789-795 (2011).
" Solomon, S,, et. d., Irreversible Climate Change Due to Carbon Dioxide Emissions, Proceedings of the National Academy of
Sciences 106. pp. 1704-1709 (2009).
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Assuming that there will be some degree of near term debt and thus a lag time until net emissions
reductions are achieved, and recognizing that this assumption has been challenged,”* the amount of initial
carbon flux and the time lag until carbon neutrality can be minimized by: 1) harvesting practices that do not
significantly intensify overall harvest rates or wood removals; 2) harvesting practices, such as stand
improvement cutting, that improve forest health and growth; and 3) local, small-scale energy applications
with high conversion efficiencies. It follows that if minimizing carbon debt and lag timeis an objective, then

policy should promote high efficiency energy applications over lower efficiency applications.

Data from the USFS inventory and monitoring plots show that Vermont’ s forests are increasing in
standing inventory every year.” In other words, the forest will continue to sequester carbon unless
harvesting exceeds the annual net growth, tree mortality increases, or uptake rates decline. A carbon debt is
lesslikely if the forest ecosystem has been maintained in equilibrium or has a growth-to-harvest ratio greater
than 1:1,” though the science is still exploring this question. Also, the carbon stored in forest fuelsis part of
the earth’s carbon cycle. At sometime, all unutilized trees will die, decay, and emit carbon. However,
though temporally dynamic, dead wood represents an important carbon pool, containing about 10% of the
carbon stored in Vermont’ sforests. Therefore, maintaining a source for dead wood recruitment is an
important consideration. Utilizing some of this material for fuel and lumber displaces the use of fossil
carbon that could stay sequestered for centuries; a portion of harvested wood may be transferred to long-term

storage of carbon in stable wood products.

Because the scientific community has not come to a consensus on the net carbon fluxes and
greenhouse gas emissions consequences of wood bioenergy, we recommend that the state closely follow the
development of thisissue, including ongoing research at ANR, and initiate a process to officially adopt

greenhouse gas accounting protocols relevant to wood bioenergy.

4. Short-Rotation Woody Crops

The Working Group discussed issues surrounding the culture of short-rotation woody crops (SRWCs).
Although the establishment of such cropsis not common at thistime, the group feelsthat a potential exists

for the expansion of these cropsin view of subsidies for establishment and use of SRWCs through programs

™ Lucier, A., A Fatal Flaw in Manomet’s Biomass Study, The Forestry Source, p. 4 (2010)

> U.S. Forest Service, Research and Development. http://www.fs.fed.us/researchy/, retrieved Dec. 27, 2011.

"6 Strauss, W., How Manomet Got it Backwards: Challenging ‘ Debt-then-Dividend’ Axiom, Unpublished white paper (2011),
available at: www.FutureMetrics.com.
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such as the Biomass Crop Assistance Program and recommended limits on collection of harvest residue

biomass.”’

The Working Group devel oped the following list of concerns and recommends that they should be
explored in more detail by the state of Vermont, researchers, or nongovernment entities.

1. Use of nonnative species or clonesin Vermont and risk of such plants becoming invasive.
2. Weed control; potential chemical impacts and mechanical aternatives.

3. Possible impacts of SRWCs on biodiversity.

4. Possible impacts of SRWCs on wildlife habitat.

5. Possibleimpacts of SRWCs on water quality.

6. Benefitsof SRWC establishment in riparian areas.

7. Carbon flux due to conversion of farmland or former farmland to SRWCs.

8. Economic impacts of converting productive farmland to fuel production.

9. Limitationsto the use of SRWCs due to chip quality issues.

10. Potential greenhouse gas emissions related to the use of SRWCs.

Sources of additional information include, but are not limited to, Dr. Timothy Volk at SUNY College of
Environmental Science and Forestry, Syracuse, NY and Mr. Jack Byrne of Middlebury College.

5. Summary of Outreach/Education/Monitoring

We recommend that the state of Vermont provide training opportunities for foresters, landowners, and
loggersin the use of the state Geographic Information System (GIS) database to identify/protect biodiversity
elements of the forest. We recommend that information on the state GI S database be enhanced to include a
full description of species and community attributes, their location, and recommended protection and

enhancement practices similar to existing management guidelines for deer wintering areas.

We recommend educational opportunities for foresters and loggers on the benefits and trade-offs of

reducing tree utilization and increasing postharvest woody debris. A simple means to estimate residue levels

" Biomass Crop Assistance Program, http://www.fsa.usda.gov/FSA/webapp?area=home&. subject=ener& topic=bcap, retrieved
Dec. 27, 2011.
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isneeded for usein thefield. The University of Vermont (UVM), the Forest Guild, the Vermont

Woodlands Association, and the Vermont Forest Products Association (VFPA) are potential providers.

Educational opportunities on forest practices should include public—private partnerships that sponsor
seminars or conferences for loggers and other forest product usersin various regions within the state.

A sustainable harvesting manual should be developed, similar to “ Good Forestry in the Granite
State,” ® to be used as atool for increasing the awareness of landowners, foresters, and loggers of desirable
practices. Possible sources are UVM, DFPR, or USFS.

We recommend that the state continue to monitor rates of forestland gain or loss, aswell asthe
harvest and growth of timber including unutilized low-quality wood. Monitoring tools include USFS Forest
Inventory and Analysis data, Vermont Wood Harvest Report, and Vermont Fuel Wood Study, as well asthe
BERC Wood Supply Model or other wood supply models.

We recommend that the state sample monitor harvest operations for residual woody biomass and

wildlife tree retention as part of UV A inspections or by other cost-effective means.

We recommend that ANR determine if thereis aneed for and, if warranted, resume inspections of

biomass harvests as done in the 1980s as part of the portable sawmill law or by other appropriate means.

DFPR is currently reviewing the AMPs. We recommend that the state reassess the use and

effectiveness of AMPs every 10 years.

We recommend that the state, the U.S. Natural Resources Conservation Service (NRCS), or UVM
monitor the rate of establishment of short-rotation woody crops and every 10 years assess the need for

voluntary or regulatory controls of the SRWC concerns listed above.

We recommend that the state or an industry group compile alist of chunk firewood sources that
possess credentials of sustainable harvesting training from whom the public and institutions could order
sustainably harvested wood. Suggested credentials include Logger Education to Advance Professionalism
(LEAP) training,” or Master Logger Certification.®

We recommend that the state, Renewable Energy Vermont, or VFPA develop and distribute to the

public information explaining the difference between “dry,” “seasoned,” and “green” firewood.

8 Good Forestry in the Granite State, available at: http:/extension.unh.edu/goodforestry/index.htm, retrieved Dec. 27, 2011.
™ For more information on LEAP, go to http://loggertraining.com/vt-leap.htm, retrieved Oct. 25, 2011.
8 For more information on Master Logger Certification, go to http:/www.masterloggercertification.com, retrieved Dec. 27, 2011.




41

We recommend that ANR compile and provide information to the General Assembly on emissions
output under “field conditions” for wood-burning appliances that lack federal or state-mandated numeric

emissions levelsin order to prioritize incentives or develop regulations.

We recommend that the state initiate a process, working with key stakeholders including the ANR,
UVM, DPS, and others, to research and adopt greenhouse gas accounting protocols relevant to wood
bioenergy. Inthisregard, ANR has begun efforts to evaluate life-cycle carbon accounting as it applies to

biomass, and the Working Group supports integrating this endeavor into such a process.®*

8 Vt. Dept. of Public Service, Comprehensive Energy Plan 2011, vol. 2 at 89-90, sec. 5.8.1.4.
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Appendix A: List of Recommendations, Biomass Ener gy Development Working Group

For ease of reference, this document lists the recommendations of the Working Group contained in the body
of itsreport, divided into each of the report’s three main areas. It is not a substitute for a complete review of
the report.

A. Modeling

1.

The Vermont Dept. of Forest Parks and Recreation (DFPR) should complete a harvesting impact study
similar to that completed in 1990.

The General Assembly should ensure that funding continues to provide for DFPR staff to review and
anayze new releases of Forest Inventory and Analysis (FIA) data.

The state should continue to examine the variations between different wood supply models to develop an
accurate understanding of the available wood supply. Expansion of biomass harvesting in the state
should be based on the premise that there is available woody biomass that can be harvested sustainably
while maintaining forest health and productivity. Monitoring should occur to ensure confidence in
assumptions about future forest growth and broader ecosystem and social impacts.

The General Assembly should encourage research particularly on economic aspects of biomass
harvesting. This research should target economic benefits and impacts for different scale projects;
constraints to development, including financing and workforce issues; the general responsiveness of the
industry to increasesin fossil fuel prices or increases in product demand as society moves toward a
greater reliance on biomass for energy; and improved information about Vermont’ s substantial firewood
sector — both demand and supply sides.

A review of the coordination and execution of existing publicly funded monitoring programs (see
Appendix C) should be conducted to: a) identify overlaps and gaps, b) review the adequacy of staff and
funding, and ¢) examine how data are made available to the General Assembly and other policy or public
groups for integration and analysis. Ideally, this review would include recommendations for improving
existing programs and augmenting them in appropriate ways as the need and resources become available.

The state should continue to explore the potential of woody and nonwoody agricultural biomass.

B. Enhancement and Development

Enhancement of Vermont’s biomass industry should come in the form of incentives that maximize the
benefits and minimize negative impacts. Such incentives could include tax credits, low-interest loans,
favorable power rates, and renewable energy credits

Considerations relevant to enhancement and devel opment of woody biomass energy and to awarding
incentives for such development include but are not limited to:

a. Efficiency and resource sustainability — the enhancement and devel opment of the woody biomass
energy industry in Vermont should attempt to use the available resource sustainably, in a manner that
maximizes efficiency while meeting energy goals and focus on sectors of growth where the use of
biomass can have beneficial localized impact on our energy reliability, security, and cost, and can hae
other public benefits.

b. Job creation — both direct and indirect. Job creation would be amajor driver of the local Vermont
economy.

c. Property tax generation — the anticipated payment of property taxes should be a consideration when
evaluating a proposed biomass business.
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d. Development and maintenance of the Vermont timber harvesting infrastructure — providing
market growth and stability is a necessary component to a healthy rural economy. It is particularly
important to encourage young entrants into the industry.

e. Year-round demand for biomass wood — as the pulp industry fades, it is necessary to encourage
businesses that can contribute to new markets for low-grade wood and replace fossil heating fuels.

f. Vaue added to products produced — the value of the end product should be considered in the
evaluation process. A manufactured product may have more value than araw commodity.

g. Factors affecting the environment and human health — emissions, forest health, water quality, waste
disposa and byproducts must be considered in the eval uation process.

h. Thelocal economy — the expenditure and retention of dollars within the local and Vermont economy
vs. payment for out-of-state fossil fuels should be factored into the evaluation.

i.  Timber stand improvement and markets to use of diseased and damaged timber — timber stand owners
need markets for diseased and damaged timber.

9. The Genera Assembly should assign major priority to home heating with wood. In particular, tax
policies advantageous to solar and wind projects should be extended to biomass consumers. Such tax
advantages would be applied to the purchase of efficient heating stoves, furnaces, and boilers and to
district heating.

10. Thiswood home heating initiative should be part of alarger undertaking to support thermal energy
efficiency. Funding will be needed to help achieve these goals, and examples of funding sources would
include a charge on energy inefficiency or atax on home heating fuels. Some portion of the funds raised
could support residential heating with efficient woody biomass appliances.

11. The state should support new wood pellet manufacturing facilitiesin Vermont that are dispersed among
various areas around the state. Project devel opers should be provided with information and guidance
regarding the state’ s regulatory process.

12. The General Assembly should require al pellets sold in Vermont to be labeled as to moisture content,
weight, list of ingredients, and suitability for various heating systems.

13. The state should create an effective outreach program to inform potential candidates for
commercial/industrial and thermal-led combined heat and power (CHP applications), including
compiling acomplete list of potential sites (such as locations where athermal load uses extensive
amounts of heating oil or propane), analyzing existing programs and organi zations that reach out to
potential biomass users, producing a comprehensive information package explaining biomass energy,
highlighting successful wood conversion projects and containing information regarding how to begin and
negotiate the state regulatory process.

14. The state should support and enhance the biomass supply chain around Vermont, based on a business
model under which suppliers provide woody biomass products to a variety of markets on a year-round
basis.

15. To support the above recommendations 11, 13, and 14, the state should designate one staff person to
advocate for biomass commerce and coordinate the enhancement and development of the biomass
industry. This staff person could be located in the Agency of Commerce and Community Devel opment.

16. The General Assembly should enact enabling legislation that allows municipalities to create and operate
heating district utilities.

17. As soon as feasible, the General Assembly should lift the current suspension on applications for state aid
for school construction at least for the purpose of supporting school conversions to woody biomass
energy.



18. The Clean Energy Development Board, in consultation with the Department of Public Service (DPS),
should devel op recommended incentives for woody biomass thermal energy that use atiered structure
that rewards greater design system efficiency with alarger incentive in comparison to less efficient
systems.

19. Services and permitting provided or required by the state should be centralized to facilitate the industry.

20. The state should develop model approaches to issues that can add delay to permitting a project if not
handled in an appropriate way, such as procurement standards, forest health issues, air quality
requirements, and other issues that are important to the affected public.

21. The Public Service Board (PSB) should improve its Section 248 application process to increase
predictability and reduce processing time. The PSB could and should create aform applicable to larger
energy projects. The PSB also should consider the assignment of a person or persons who can assist the
applicant in completing the application form in the same manner as Act 250 coordinators do today.

22. The PSB, in its Section 248 proceedings, should require that each woody biomass energy facility be
designed for the optimum design system efficiency. Woody biomass energy projects that are not subject
to Section 248 review should also be required to meet this standard if they are subject to other siting or
land use proceedings such as Act 250 or local land use review.

23. CHP isrecommended for all new electric generation plants using woody biomass.

24. Economic incentive programs for biomass energy development should incorporate strong design system
efficiency standards. The state should maintain the existing “standard offer” program’ s requirement of
50 percent design system efficiency for woody biomass generation. For incentive programs other than
the standard offer, as an alternative to aflat requirement of 50 percent for design system efficiency, the
DPS in consultation with the Clean Energy Development Board should consider atiered structure for
incentives for woody biomass el ectric generation plants that would reward greater efficiency.

25. Additional biomass energy-related manufacturing facilities should be sited in locations for which the
combination of benefits and supporting resources is most appropriate, whether the manufactured product
is pellets, electricity, or another biomass energy product. Locations that would facilitate use of excess
heating capacity should be encouraged.

26. The state should support policies which accommodate growth of the public’s use of low-grade
roundwood for home heating, particularly from local sources.

27. ANR should enlist apanel of experts to provide guidance on actual field performance versus lab tests on
wood-burning appliances as to emissions levels, particularly in view of the Environmental Protection
Agency’s (EPA) recent decision to only require infrequent “tuning” of small boilers as opposed to
numeric emissions limits. The General Assembly should be aware of potential environmental and human
health impacts of each class of biomass appliance so as to make fully informed decisions regarding
incentives and regulations for use.

28. ANR should compile and provide information to the General Assembly on emissions output under “field
conditions’ for wood-burning appliances that lack federal or state-mandated numeric emissions levelsin
order to prioritize incentives or develop regulations.

C. Forest Health

29. The General Assembly should create a uniform system for implementing wood procurement standards
across arange of facilities, including electricity generators, district heating, combined power and heat,
pellet manufacturers, schools, and office building complexes that heat with wood.
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A model wood procurement standard adaptable to al scales of biomass users except individual
firewood procurement should be developed. This standard should have the attributes discussed in the
body of the Working Group’s report.

If the scope of review for state natural resources permitting is expanded, then the General Assembly
should consider adding up to two positions at the Agency of Natural Resources (ANR) with backgrounds
in wildlife biology, ecology, or forestry, located in the vicinity of wood procurement activities of any
major new biomass demand for the purpose of providing consistent and timely review and guidance in
the identification and protection of rare, threatened, endangered species; wetlands; deer wintering areas,
and rare natural communities. Funding for staffing increases could be borne by resource consumersin
the form of a fee assessed on wood consumption for all wood consumers procuring over 50 green tons
per year.

A compliance system must accompany implementation and enforcement of procurement policies for
facilities that do not require a Section 248 or Act 250 permit. For example, a compliance officer housed
with the Agency of Natural Resources (ANR) could oversee the implementation of wood procurement
policies for school or district heating projects or wood pellet facilities not subject to Section 248 or Act
250 oversight.

Existing and future biomass users should adopt the voluntary harvesting guidelines contained in
Appendix B to this report.

. The state should develop a means for monitoring a representative sample of harvest operations for

wildlife tree and biomass retention levels and should review or amend the voluntary harvesting
guidelines periodically as necessary and as funding alows.

At least every 10 years, DFPR should reassess the use and adequacy of acceptable management practices
(AMPs) on al types of wood harvests and strengthen them if warranted.

The state should pursue the development and adoption of regional biomass harvesting standards. In
implementing this recommendation, the state should engage in cooperative discussions with other states
through the Environmental Committee of the New England Governor’s Conference or through another
appropriate regional organization.

The state should closely follow the development of issues relating to carbon accounting for woody
biomass and should initiate a process, working with key stakeholders including the ANR, DPS, the
University of Vermont (UVM), and others, to research and officially adopt greenhouse gas accounting
protocols relevant to wood bioenergy.

The state should explore in detail the concerns related to short-rotation woody crops (SWRC) listed by
the Working Group in the body of thisreport. The state, the U.S. Natural Resources Conservation
Service (NRCS), or UVM should monitor the rate of establishment of short-rotation woody crops and
every 10 years assess the need for voluntary or regulatory controls of SRWCs.

The State of Vermont should provide training opportunities for foresters, landowners, and loggersin the
use of the state Geographic Information System (GIS) database to identify/protect biodiversity elements
of the forest. We recommend that information on the state GIS database be enhanced to include afull
description of species and community attributes, their location, and recommended protection and
enhancement practices similar to existing management guidelines for deer wintering areas.

There should be educational opportunities for foresters and loggers on the benefits and trade-offs of

reducing tree utilization and increasing postharvest woody debris. A simple means to estimate residue
levelsis needed for usein thefield. The University of Vermont (UVM), the Forest Guild, the Vermont
Woodlands Association, and the Vermont Forest Products Association (VFPA) are potential providers.
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41. Educational opportunities on forest practices should include public—private partnerships that sponsor
seminars or conferences for loggers and other forest product users in various regions within the state.

42. A sustainable harvesting manua should be developed, similar to “Good Forestry in the Granite State,” to
be used as atool for increasing the awareness of landowners, foresters, and loggers of desirable practices.
Possible sources are UVM, DFPR, or USFS.

43. The state should continue to monitor rates of forestland gain or loss as well as the harvest and growth of
timber including unutilized low quality wood. Monitoring tools include United States Forest Service
(USFS) Forest Inventory and Analysis data, Vermont Wood Harvest Report, and Vermont Fuel Wood
Study as well as the Biomass Energy Resource Center (BERC) Wood Supply Model or other wood
supply models.

44. The state should sample monitor harvest operations for residual woody biomass and wildlife tree
retention as part of use value appraisal (UVA) inspections or by other cost-effective means.

45. ANR should determine if there is aneed for and if warranted resume inspections of biomass harvests as
done in the 1980s.

46. The state or an industry group should compile alist of sources of chunk firewood, along with credentials
of sustainable harvesting training, from whom the public and institutions could order sustainably
harvested wood. Suggested credentials include Logger Education to Advance Professionalism (LEAP)
training or Master Logger Certification.

47. The state, Renewable Energy Vermont or VFPA should develop and distribute to the public information
explaining the difference between “dry,” “ seasoned,” and “green” firewood.
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Appendix B: Guiddinesfor Maintaining Water Quality, Soil Productivity & Biological

Diversity on Harvesting Jobsin Vermont

The Vermont Biomass Energy Development Working Group developed the following voluntary

guidelines to provide recommended practices on protecting soil productivity and biodiversity for all wood

harvestsin Vermont. The voluntary guidelines are general, flexible, understandable, and easily implemented

in the field to protect Vermont’ s forests.

1.

© o N

10.

11.

12.

13.

Harvests should incorporate recognized silvicultural practices based on the stand conditions and
landowner objectives. United States Forest Service Silvicultural Guides provide the kind of guidance
needed; however, management should be adaptive to include new research findings, particularly in view
of the varied nature of Vermont forests as a result of site conditions, past land use, prior management and
future change (climate change and invasive species).

Harvest practices should take into account the existence and protection of rare, threatened and
endangered species, State Ranked S1 and S2 natural communities, wetlands and deer wintering areas as
shown on the State’'s Geographic Information System (GIS). Foresters, loggers and landowners should
seek guidance from the Vermont Agency of Natural Resources regarding the location of such resources
and any management considerations that should be taken into account before harvesting commences.
Implement “Acceptable Management Practices for Maintaining Water Quality on Logging Jobs in
Vermont” (AMPS) as necessary or required.

Minimize landing size to the extent practicable for the scale of the operation.

Maintain a functioning buffer strip between harvesting operations and streams, wetlands, and other water
bodies.

Harvesters should implement proper close-out procedures to be maintained by the landowner over time.
Minimize disturbance of the litter layer except as required for regeneration.

Retain stumps and roots intact except as necessary for road, trail and landing construction.

Use tree tops as necessary to increase equipment floatation and stabilize harvest trails.

As a genera guide and not a precise measurement, retain a portion of topwood or equivalent material
approximating 20 percent of harvested tree tops, left well-distributed on the harvest site in cuts removing
one-third of the basal area or less. In heavier cuts (e.g. shelterwood and patches), retain a portion of
topwood or equivalent material approximating 30 percent of harvested tree tops, left well-distributed on
the harvest site.

Retain additional organic matter or avoid whole tree harvesting on nutrient-impaired sites (steep, wet,
shallow, or sandy soils).

Increase the proportion of retained organic debris when cuts are heavy or rotations short. This
recommendation must be balanced against potential impacts of harvesting additional acres to offset
reductionsin utilization.

Recycle unutilized wood that accumulates on the landing by returning it to the harvest site on return
skidder trips.
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14. Retain as many snags as safety, access, and landowner objectives will permit. Refer to Table 1 below
for target levels of retained structure.

15. Retain all pre-harvest down wood in place.

16. Retain breakage incidental to harvesting (broken branches, unutilized trees) within constraints of safety
and aesthetics.

17. Retain some newly cut material on site if large woody debrisislacking.

18. Salvage harvesting should leave 5 to 15 percent of the affected stand area unharvested by retaining
patches and individual trees that are alive, dead, or dying, unless contrary to state or federal guidelines.

19. Take appropriate precautions to identify the presence or threat of invasive plants as per the landowner or
forester.

20. Use buffer strips, where practicable, to protect aesthetic qualities along major trail corridors and aong
public roads.

TABLE 1: STRUCTURAL RETENTION GUIDELINESFOR HARVESTING WOOD

Structure Minimum Target/Ac*
Live decaying trees 12- 18" DBH 4
Live decaying trees> 18" DBH 1
Snags >10" DBH 5
Cuts removing < 1/3 basal area Retention target: topwood equivalent material

approximating 20% of harvested tree tops

Cutsremoving > 1/3 basal area Retention target: topwood equivalent materia
approximating 30% of harvested tree tops

*Retain smaller trees when suitabl e trees of these size classes are not present. The highest
priority must be safety, with specific regard to OSHA regulations.
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Appendix D: Procurement Standards— Verification and Certification
prepared by Aaron Adler, Legidative Counsel, Sep. 20, 2011

This document, created for the Vermont Biomass Energy Devel opment Working
Group, provides examples of verification mechanismsin order to inform the discussion
of procurement standards for biomass energy projects. The document divides
verification mechanismsinto three categories: self-verification, second-party
verification, and third-party verification, with examples in each category.

Sdf-verification

Salf-verification means that a producer monitors and reports about its own harvesting or
manufacturing process.” Conceptually, self-verification can simply be adeclaration by a
producer that a product meets a certain requirement, with the producer responsible for
verifying compliance. Self-verification also may be accompanied by additional outputs.
These outputs might include reports on sustainability, emissions, resource use, or other
indicators.?

Examples of self-verification exist both in and outside of forest-based industries:

e TheVermont Public Service Board' s net metering application requires the
applicant for approval of net metered renewabl e el ectric generation to self-certify
compliance with various requirements, with penalties available for false or
misleading certifications.®

e For potable water supply and wastewater system permits, Vermont law uses
certifications by alicensed designer that the system design and installation meet
applicable requirements. Penalties and remediation requirements may be imposed
for certifications that are untrue or incorrect or designs or installations that do not
comply with the applicable rules.*

e The European Union’s “Green Public Procurement” product sheet for government
purchases of copying and graphic paper allows for acceptance of a producer’s
“techni csal dossier” to show compliance with the suggested paper procurement
criteria

e The Swedish Environmental Management Council’ s basic requirements for
procurement of renewabl e electricity (including biomass power) allow the use of
self-declarations or company certificationsin initial procurement stages such asa
market analysis that precedes a contract negotiation, if followed by an
investigation to determine which verifications are normally used within the

! World Resources Institute (WRI), Sustainable Procurement of Wood and Paper-based Products
gSustaj nable Procurement) at 2.11 (Version 2, June 2011).
Id.
3 http://psh.vermont.gov/sites/psbifil es/rul es/Official AdoptedRul es/5100A ppli cati onForm2009. pdf,
retrieved Sep. 13, 2011. See Sec. 3.
*10V.SA. §§ 1973, 1975.
® European Commission, Green Public Procurement Product Sheet: Copying and Graphic Paper, at 3-4, 6-
9 (2008).
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industry.® An example given is a self-declaration that conforms to International
Organization for Standardization (1SO) 14021.’

e S0 14021 isan internationa standard for environmental labels that are self-
declared by the producer. It provides guidance on terminology, symbols, and
testing and verification methods that an organization should use for self-
declaration of the environmental aspects of its products or services.® The standard
does not require third-party verification; it requires that claims be substantiated by
the producer and verifiable by the consumer.®

Second-party Verification

Second-party verification means that a buyer verifies that a supplier or the products of a
supplier conform to a certain standard.’® Relevant examplesinclude:

e The Ryegate Station’s harvesting policy states that Ryegate’ s foresters or their
agents \ﬁli Il conduct periodic on-site inspections to determine compliance with the
policy.

e The City of the Burlington Electric Department (BED) states that a BED forester
monitors each harvest operation for the McNeil Station to ensure that the harvest
is conducted properly.*

e The Swedish Environmental Management Council’ s basic requirements for
procurement of renewabl e electricity (including biomass power) allow for the use
of purchaser verification if third-party verification is not available and provide, as
an example, that the purchaser may carry out an audit at a supplier in which
documentation and other evidence is requested and scrutinized.*®

Third-party Verification

Third-party verification means that an independent third party verifies that a supplier or
its products conform to a certain standard and is considered to provide the most assurance
that a standard is met.** Third-party verification can be by a governmental or
nongovernmental entity:

® Swedish Environmental Management Council (SEMC), Procurement Criteria for Electricity, Basic
Requirements, (Procurement Criteria) at 8 (v 1.0, April 4, 2008). Note that the Council states a belief that
shi rd-party verificationis “safest and most reliable.”

Id.
8 http://www.iso-14001.0rg.uk/iso-14021.htm, retrieved Sep. 14, 2011.
® Kun-Mo Lee and Haruo Uehara, Center for Eco Design and LCA, Ajou University, South Korea, Best
Practices of 1SO 14021, at 25-6, 36-7 (2003).
O\WRI, Sustainable Procurement at 2.11.
! Ryegate Associates, Ryegate Power Station, Harvesting Policy for Whole Tree Chipping and
Roundwood Operationsin Vermont, at 1.
12 https://www.burlingtonel ectri c.com/page.php?pid=75& name=mcneil, retrieved Sep. 14, 2011.
3 SECM, Procurement Criteria at 9-10.
“WRI, Sustainable Procurement at 2.11.
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e Thetwo major systems requiring third party verification are the Forest
Stewardship Council (FSC) and the Programme for the Endorsement of Forest
Certification Schemes (PEFC). Both systems used accredited bodies for
certification. PEFC is an endorsement system involving mutual recognition of
national and regional certification systems.™

e Inthe United States and Canada, the Sustainable Forestry Initiative (SFI) isa
PEFC-endorsed certification system. The SFI 2010-2014 standard states that it:

[R]equires third-party independent certification audits by
competent and accredited certification bodies for all certifications:
forest land certification, fiber sourcing certification and chain of
custody certification. All certification bodies must be accredited by
aNorth American member of the International Accreditation
Forum, i.e. ANSI-ASQ National Accreditation Board (ANAB),
American National Standards Institute (ANSI) or the Standards
Council of Canada (SCC).*

e The Northeast Master Logger’s Certification Program provides third-party
certification of logging companies.t” The master logger certification isissued by
the Trust to Conserve Northeastern Forest Lands, a nonprofit organization.'®
Obtaining certification involves a multi-step process that includes an application,
field review of 10 to 15 of acompany’s harvest sites by independent verifiers,
consideration of the application by a board representing multiple stakehol der
interests, and post-certification auditing for two years.™

e Wisconsin uses a checklist completed by state natural resources personnel or a
county forester during the close-out of atimber sale from state lands to confirm
whether the state’ s biomass guidelines for harvesting on state lands were
followed.”

e Wisconsin also has considered the use of regular random sampling of harvested
lands by state personnel as a means to monitor compliance with its biomass
harvesting guidelines.?*

©1d. at 2.16-2.17.

1° SFI, Requirements for the 2010-14 SFI Program: Standards, Rules for Label Use, Procedures and
Guidance, Sec. 1 at 1, 4 (Jan. 2010).

Y7 http://masterl oggercertification.com/index.php?page=about, retrieved Sep. 15, 2011.

18 http://tcnef.org/, retrieved Sep. 15, 2011.

19 http://masterl oggercertification.com/index.php?page=process, retrieved Sep. 15, 2011.

% Woody Biomass Harvesting Guidelines | mplementation Plan Development: Report to the Wisconsin
Council on Forestry at 3-4 (March 12, 2009) and attachment on monitoring (March 6, 2009); telephone
communication from C. Hardin, Wisconsin Dept. of Natural Resources (Sep. 20, 2011).

%! Woody Biomass Harvesting Guidelines | mplementation Plan Development: Report to the Wisconsin
Council on Forestry, attachment on monitoring (March 6, 2009).




Appendix E: Memorandum on Permitting, Woody Biomass Ener gy Proj ects

Vermont Legislative Council

115 State Street ¢ Montpelier, VT 05633-5301 o (802) 828-2231 e Fax: (802) 828-2424

M EMORANDUM
To: Rep. Christopher Bray
From: Aaron Adler, Legidative Counsel
Date: November 24, 2010
Subject: Environmental and land use review of woody biomass energy and

manufacturing projects

Y ou asked for asummary of current state laws under which the impacts of woody
biomass devel opment projects would be reviewed, including electric generation stations,
district heating, and non-generation stations such as wood pellet manufacturing plants.
District heating may or may not include cogeneration. Below | list and summarize
permits and approvals that appear likely to apply to such projects. Thislist islimited to
permits and approvals related to environment and land use and may not be exhaustive.
The permits or approvals potentially apply to all the types of projects under discussion
except where noted below initalics.

e Land usepermit under Act 250 (manufacturing facility, district heating). See 10
V.S.A. 8§6001(3). AnAct 250 permit would be required for a manufacturing facility
such as awood pellet plant, or adistrict heating project, if one of the jurisdictional
thresholdsis met. Relevant jurisdictional thresholds include:

— For acommercial project, construction on atract exceeding 10 acresin atown
with zoning and subdivision bylaws or exceeding one acre in atown that does not
have both such bylaws. 10 V.S.A. 8 6001(3)(A)(i), (ii); Act 250 Rule 2(C)(5)(a).
These thresholds would be relevant to awood pellet plant.

— For amunicipa project, construction involving the physical alteration of more
than 10 acres of disturbed land. 10 V.S.A. 8 6001(3)(A)(Vv); Act 250 Rule
2(C)(5)(b). Thisthreshold would be relevant to amunicipa heating district.

Under the Act 250 process, a district environmental commission would measure the
project against alist of environmental, land use, and economic criteria, including
criteriarelated to air and water pollution, soil erosion, tariff, impact on governmental
services, aesthetics, historic sites, wildlife habitat, growth in the town and region,
agricultural and forest soils, energy conservation, and conformance with local and
regiona plans. 10 V.S.A. 8§ 6086(a).
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Certificate of public good under 30 V.S.A. § 248 (woody biomass electric
generation facility) issued by the Public Service Board (PSB). A woody biomass
electric generation facility requires a certificate of public good (CPG) from the PSB
unlessit is operated solely for on-site electricity consumption by the owners. 30
V.S.A. §248(3)(2).

Review under 30 V.S.A. § 248 measures a project against economic, energy
planning, land use, and environmental criteria. The PSB isrequired to give “due
consideration” to most of the Act 250 criteria and to the plans and recommendations
of the local governmental bodies and the recommendations of the regional planning
commission. 30 V.S.A. § 248(b).

Electric generation facilities subject to PSB approval under 30 V.S.A. § 248 are
exempt from Act 250. 10 V.S.A. 8 6001(3)(D)(ii). In the case of woody biomass
electric generation that is part of adistrict heating or manufacturing project,
exemption of the generation from Act 250 may require clear demarcation and
coordination of jurisdiction between the PSB and the district commission, assuming
Act 250 applies to the heating or manufacturing project.

Municipal land use permit (manufacturing facility, district heating). Depending on
whether a municipality has adopted land use bylaws and what land usesit has chosen
to regulate, amunicipal land use permit may be required for awoody biomass
manufacturing plant or adistrict heating project. Municipalities often require
conditional use approval for commercial projects, which at a minimum must include
review of the impact of the project on community facilities, the character of the area
affected, traffic, bylaws and ordinances in effect, and utilization of renewable energy
resources. A municipality may include other standards in conditional use review,
including one or more of the Act 250 criteria. 24 V.S.A. 8 4414(3).

State law exempts from local land use review electric generation that is subject to
PSB approval. 24 V.S.A. § 4413(b); 30 V.S.A.§ 248. This may raiseissues for
demarcating and coordinating jurisdiction between atown and the PSB.

Air pollution control permitsfor construction or operation or both. 10 V.S.A. 88
556, 556a; Vt. Air Pollution Control Regulations 88 5-401, 5-501, 5-5003. The
Agency of Natural Resources (ANR) administersthe air pollution control program
through the Air Pollution Control Division (APCD) of the Department of
Environmental Conservation (DEC). Broadly speaking, these permits are required for
sources of air contaminants and establish limits or controls on emissions of the
contaminantsto protect air quality. 1d.; seealso 10 V.S.A. § 558.

Permitsfor dischargesto water. Asadelegated state under the Clean Water Act
and under authority of the state’s own water pollution control act, ANR administersa
variety of discharge permits through DEC. These permits protect water quality. 33
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U.S.C. § 1251 et seq., 10 V.S.A. chapter 47. Different permits apply to different
types of discharges.

Stormwater discharge permits apply to stormwater discharges from construction
or operation or both. Each of these types of facilities will require authorization
under the Construction General Permit for stormwater discharges into state waters
or conveyances leading to state waters during construction if the total land
disturbance will be one acre or more. ANR, General Permit 3-9020 for
Stormwater Runoff from Construction Sites § 1.1 (2008).

Each facility a'so may require a permit for stormwater discharges from the
operation of the facility. These requirements may arise under federal or state law
or both. Thejurisdictional “triggers’ for federa and state stormwater permits
differ. For example, federal law appliesto stormwater discharges from
conveyancesinto U.S. waters (broadly defined). 33 U.S.C. § 1311(a), 1342(a),
1362(6), (7), (12), (14). State law requires a stormwater operating permit if the
total impervious surface will be one acre or more and provides that ANR may
require such a permit regardless of acreageif the dischargeisinto stormwater-
impaired waters. See, e.g., 10 V.S.A. § 1264(d)(1)(D) and (E).

The review of astormwater discharge may occur under a genera or individual
permit, depending on the facility and the discharge and whether the receiving
water is not stormwater-impaired. See ANR, Vermont Multi-Sector General
Permit 3-9003 for Stormwater Discharges Associated with Industrial Activity §
1.3 and Appendix D (2006); General Permit 3-9015 for New Stormwater
Discharges to Waters That Are Not Principally Impaired by Collected Stormwater
Runoff § B (2003).

Other discharge permits may be required if the facility has awater discharge that
isnot stormwater. 10 V.S.A. 88 1259, 1263. Theterm “discharge’” means
placing, depositing, or emitting wastes, directly or indirectly, into an injection
well or state waters; the term “wastes’ is broadly defined. 10 V.S.A. § 1251(3),
(12). There are direct discharge, indirect discharge, and underground injection
control (UIC) permits. A direct discharge permit will apply to adischarge that is
delivered by a conveyance (including over land) right to a surface water. An
indirect discharge means any discharge to groundwater, whether subsurface, land-
based, or otherwise. 10 V.S.A. 8 1251(15). UIC permits apply to injection wells
used as a means of discharging waste into the ground. 10 V.S.A. § 1251(14).

Potable water supply and wastewater permit. A potable water supply and
wastewater permit is required from ANR before, among other things, the construction
of anew building or structure unless an exemption applies. 10 V.S.A. 8§ 1973, 1974.
These permits are required in order to protect human health and the environment by
ensuring that water supplies are potable and that on-site waste disposal systems are
properly constructed and operated. 10 V.S.A. § 1971(1). One or more of the facility
types under discussion may be served by its own on-site water supply or wastewater
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system. However, if asiteis served by municipal water or wastewater systems, it is
possible that a permit may be granted based on proof that the facility has obtained an
alocation from the municipality for water supply or wastewaster disposal or both
based on the facility’s estimated use.

e Other potential permits. Other permits or approvals could apply depending on the
facts and circumstances of a proposed project and the relevant site. For example, a
permit or conditional use determination from ANR would be required if one of the
facilitiesis proposed to be constructed within a significant wetland or the required
buffer zone of such awetland. 10 V.S.A. 8§ 913(a). Thereview process for such a
proposal evaluates itsimpacts on the functions and values of the wetland. 10 V.S.A.
88 914(a), 6025(d)(5)(A)-(K); Vt. Wetland Rules § 9 (2010).

Please let me know if you have any questions.
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Biomass Enerqy Development Working Group: Enhancement and Development

Subcommittee; List of Pros and Cons*

Distributed Wood Pellet Manufacturing/Use

Pros

Cons

e Provides commercial market for low
grade timber, including markets for
smaller woodlots

e Provides reasonably priced, efficient
residential and small business heating
fuel

e Potentially lowers transportation cost
with short hauls

e More efficient combustion leading to
lower emission than firewood

e Lesslabor intensive for consumers

e Pellet useisagrowth sector within
forest products

e Safe product for home use

e FEasily supplied by local markets

e Promoteslocal economy with labor and
capital investment

e Steady year-round market for
roundwood

e Promotes energy independence

e Lower cost than fuel oil and propane

e More expensive than cord wood

e Bulk ddlivery infrastructure may be
inadequate

e Current standards and labeling are
inadequate

e Seasonal demand for pellets

e Electricity required for pellet stoves

*Carbon emission trade-offsare an important issuefor each option and should be carefully
considered. See Section C.3. of thereport for a discussion of carbon accounting.
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Commercial/l ndustrial/lnstitutional Thermal and Thermal-led Combined Heat and
Power

Pros

Cons

e Provides higher efficiencies than
electricity generation only

e Provides commercia market for low
grade timber

e Promotes energy independence

e Lower cost than fuel oil and propane

e Adaptableto any type of logging

e Auvailablefrom local sources

e Promoteslocal economy with labor and
capital investment

e Increased handling and inventory costs

e Tendsto be seasonal demand, for the
harvester, impacting year-round cash
flow.

e Higher processing and delivery cost

e Requires generally higher quality fuel

Electrical generation

Pros

Cons

e Promotes|ocal economy with large
number of on-site and jobsin
supporting industries.

e Requireslarge capital investment,
providing substantial property tax base

e Theonly market for low grade chips

e Steady year round market

e Largescaealowsfor better emission
controls

e Electricity offers product versatility

e Promotes energy independence

e Replaces somefossil fuel use

e Providesincentive for forest
management

e Contributes to basel oad generation to
compliment other renewables

e Efficiency suffers when thermal
capacity isnot utilized

e Higher local truck traffic

e Longer transportation distances for
centralized large facilities

e May strain local wood supply, unless
wood procurement is distributed

¢ Inthe absence of appropriate
management practices, large-scale
demand on resource may impact forest
health.

e May require large public investment
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Residential Firewood

Pros Cons

e Supportslocal job market e Labor intensive

e Currently the lowest-cost option e Wood species limitations

e Localy available e Human exposure to soot, dust and
residual particulates
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Appendix G: Biomass Energy Development Working Group Summary of

Comments, Public Hearing

This document contains a consolidated summary of comments received by the

Biomass Energy Development Working Group (the Working Group) during its public
hearing in Montpelier, Vermont on Dec. 6, 2011. Comments are organized by topic.

Modeling:

Southern Vermont has an excess inventory of low-quality wood available as a
source for biomass.

Vermont has a sustainable, but not infinite, amount of biomass, and 900,000 tons
isamoderate and conservative estimate.

Harvest rates are currently around 40% of annual production in Vermont. Thereis
atotal growth rate of 6 million tons, but many of these are very low quality trees.
Without a biomass market, the low quality growth takes over.

Wood energy estimates must be realistic and must recognize other potential uses
of wood, such as carbon storage, wildlife, recreation, and other values. This report
assumes that all of the available wood in Vermont should be used for energy,
without accommodating these other values.

Page 7 references a currently proposed combo plant that will combust 500,000
tons of biomass. Thisis an incorrect number. The plant will only burn wood
residues.

The moderate model is agood model for how much biomass Vermont can remove
from itsforests. The long term damage from overestimation or underestimation is
significant.

Monitoring:

Regarding monitoring, FIA datais useful, but it doesn’t measure many important
values. We need to monitor more values in forest health, such as wildlife and
recreation.

Suggested Additional Resear ch:

A long-term study of environmental and sustainability impacts will be crucial to
public support of biomass facilities. An air quality study differentiating between
the types of fuel burned needs to be completed because the fuel type can vastly
impact the resulting air quality effects. The committee should ook at other
funding models to support the required research.

The committee should complete research on the economic impact of biomass
harvesting on other industries, such as tourism, manufacturing, and education.
Funding for the biomass industry should be that found in the BERC study, and not
government subsidized.

Fuels beyond woody biomass should be studied.

The production of biochar adds flexibility to the model of burning waste wood.
Biochar is acarbon rich soil amendment that can replace the need for
phosphorous based fertilizer, reduce greenhouse gases and air pollutants, and
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result in anet gain of carbon sequestration. A biomass plant with the capacity to
produce biochar could be instrumental for the remediation and productivity of
Vermont soils.

Job Creation and Economic Development:

Supporting the biomass industry will add jobs to the state in forestry, logging,
manufacturing, and energy generation.

Biomass supports a diversity of markets that are beneficial to woodland owners
and Vermont industries.

Large biomass facilitiesin Vermont will have a positive economic impact and
create jobs.

One person from every department in the state should be the official point person
to move biomass commerce forward.

The regulations in Vermont discourage industrial and manufacturing businesses
from settling here.

Wood Pellet Manufacture:

It would be nice to have more chip millsin southern Vermont. Economic benefits
for the state would be strong because the money from thisindustry staysin
Vermont. Without a chip market, it's very hard to grow better trees.
Community-owned pellet production is a great way to put money back into the
Vermont economy. Biomass co-op members buy a share of pellet production, just
like a purchasing a Community-Supported Agriculture (CSA) share in the organic
food market. This method involves consumers in the business of their heating
needs, and meets those heating needs at a reasonable cost.

Labeling requirements for wood pellets are important. It should be mandatory to
identify non-organic items by percentage. Some pellets are made up of over 2%
plastic. While most of the Vermont industry does not use plastic, this example
shows how important labeling is.

Thermal CHP and Residential Heating:

It's good to see the report focus on residential heating and combined thermal,
which has a high efficiency level.

More small towns should receive a chip plant with piped thermal.

Combined cycle plants are alogical approach.

There should be an efficiency standard for thermal biomass specifically, but itis
measured in amultitude of ways, and we must agree on one standard of
measurement for thermal efficiency.

Regarding recommendations 8 and 9, the future of wood in Vermont is very
dependent on the future price of oil. Peak oil is coming, and is even happening
now. We have five years to make the transition away from an oil dependent
economy. Vermont is very dependent on oil for residential heating, and this will
put unprecedented pressure on Vermont’s wood resources when oil runs out.
Recommendations 8 and 9 should be expanded as much as possible.
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I ncentives and Subsidies:

e Thetiered approach to incentivesis very important to avoid bad short-term
decisions and to support long-term policy.

e Biomassfacilities should not receive subsidies from state government.

e Vermont should regulate biomass more and create incentive programsto achieve
the highest possible efficiencies.

e A certificate of public good should be required for al centralized processing,
including pellet processing over 30,000 tons per year.

Design and Efficiency:

e An efficiency standard of 50% is not strict enough.

e To get biomass moving quickly, interim recommendations on efficiency should
be developed so that Vermont can gear up incentives and get biomass
implemented.

e Theemphasison thermal useis good because thermal is about 80% efficient.
Cogeneration extracts about 50%, and generation extracts 15-20% of the available
energy in biomass. Efficiency standards are very important, and a 50% standard is
reasonabl e because it would encourage local, smaller, distributed facilities.

e Regarding recommendations 20 and 21, stand alone power plants are an
inefficient use of avaluable resource. 30% is an unacceptable efficiency standard
and so is 50%, which should really be afloor level efficiency across the board.

Forest Health:

e Biomass harvesting is atool for forest management and not athreat to the health
of Vermont forests.

e Thewoody biomass industry encourages good forest management, which is good
for Vermont forests.

e The current proposal will significantly increase forest cutting beyond sustainable
levels. Studiesindicate that Vermont forests are already being cut at closeto
maximum potential, and biomass accel eration would be an intensive and
detrimental industry in Vermont’s forests.

e Theway thisreport iswritten is extremely detrimental to Vermont forests and the
state is setting itself up to seeits forests disappear.

e Biomass harvesting is “the best thing since sliced bread in forestry.”

e Dealing with low quality wood in the forestsis difficult. Biomass crews are
helpful because they weed out the forest, and sometimes landowners even turn a
small profit.

Harvesting Guidelines and Procurement Standards:
e Harvesting guidelines will be effective on avolunteer basis, but mandatory
guidelines would be too burdensome.

e A regiona biomass harvesting standard allows for regional competition at the
expense of Vermont forest health.
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The recommended guidelines becoming part of a mandatory procurement policy
is not agood idea because the guidelines are difficult to implement. It's nearly
impossible to measure 30% of treetops when looking up from the ground level.
Representatives from the logging industry believe that more regulations will be
time and energy consuming. Mandatory regulations will make it difficult to stay
in businessin an industry where the profit margin is already very close.
The layers of regulation will discourage biomass development, will discourage
forest ownership, and will fragment the values that forests lend to Vermont.
Procurement standards will be mandatory and not voluntary, and it is
disingenuous to pretend otherwise. These standards set Vermont aside as an
island, where there is less incentive for Vermont companies to buy local because
New Hampshire and Canada do not have to follow these regulations.
The whole forest products industry is aready very regulated. The industry can
only take so much more regulation because it must remain profitable.
The report is unclear as to whether guidelines are mandatory or voluntary. There
should be athreshold at which the guidelines become mandatory
Other states (MA, NY, NH) do not have these regulatory requirements. This puts
Vermont at a disadvantage. The guidelines sound great on paper, but are very
difficult to implement. There is tremendous diversity among forests, and the
guidelineswon't apply uniformly to al of them.
A set of regul ations setting specific percentages to be “left” in the forest sound
good, but practically, this system won't work. The regulatory process should have
alonger amount of time for implementation because biomass is relatively new to
Vermont.

Carbon Accounting, Air Quality and Greenhouse Gas Emissions;

Air pollution from industrial scale biomass plants has not been addressed in the
report. Medical associations have made a strong case for negative health impacts
from biomass burning.

Large biomass facilities are capable of complying with federal and state air
quality standards.

Burning wood is a potent source of particulates and ozone. The emissions from
biomass combustion can be greater than that of fossil fuels. Portions of Vermont
have very high asthma rates, so the state shouldn’t support energy facilities that
endanger public health.

The current understanding from environmental scientistsis that burning wood for
energy emits more greenhouse gases than fossil fuels. These emissions are
excessivein terms of state greenhouse gas emission reduction goal's, which will
be significantly undermined by biomass burning emissions.

A carbon tax is the way to fund the change over away from oil.

It isimportant that everyone understand the greenhouse gas emissions related to
biomass. Large biomass facilities should be suspended until we understand more
about emissions levels. Air quality should be considered in any new incentive
programs, and large, concentrated sources of emissions should be discouraged.
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| nvasive | nsects:

Invasive insects have not been addressed in this report. Particularly, it should
address the spread of the emerald ash borer and the Asian long-horned beetle,
which are directly linked to biomass facilities.

The continued importation of unprocessed biomass from other statesis not in the
vested interest of Vermont because of the unintended transport of invasive species
and pathogens. Vermont shouldn’t invest in infrastructure that requires the
importation of biomass.

Procedure;

Thiswork istoo important to only alow three weeks for public comment. The
public comment period should be extended.

Thisreport is contrary to legidative intent because the layers of regulation will
not help to encourage biomass devel opment or forest health. The committee
should consider the unintended consequences of the regulations found in the
report.
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Appendix H: Biomass Enerqy Working Group Written Comments Received on
Draft Final Report

Written comments from the public are organized in the order received.
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MASSACHUSETTS QE FOREST WATCH
www, maforests. org

December 8, 2011

BioE Working Group

Vermont General Assembly

133 State Street

Montpelier, VT 05602 — 802-828-2228
By Email: aadler@leg.state.vLus

To the Biomass Energy Working Group, Vermont Legislature, public agencies and concerned citizens:

Please accept these comments from Massachusetts Forest Watch regarding the Vermont Biomass Energy
Working group, with consideration of the Vermont Comprehensive Energy Plan and Vermont biomass
energy in general, and please consider the tone of these comments in the context that earlier comments from
many citizens to the Vermont Biomass Energy Working group seem to have been ignored.

Massachusetts Forest Watch is an all volunteer citizen watchdog group focused on protecting public forests
and promoting genuinely “clean” and "green” energy solutions in New England. Air pollution, global
warming and deforestation are important issues that cross state borders since we all share the same forest
ecosystem, air-shed, and atmosphere.

Sk chach
THE FOXES ARE RUNING THE VERMONT BIOMASS HENHOUSE

Increased cutting and burning of forests is not “clean” or “green” and will
increase air pollution, global warming emissions and deforestation.

In general, Vermont considers itself as a “green” state that operates with less corruption than the rest of the
United States, but the Vermont Biomass Energy Working Group (BEWG) is working on 2 fundamentally
corrupt and “not-so-green” principles mandated by the legislature:

1. The BEWG is heavily stacked with vested interests in state mandated taxpayer subsidies and
promotion of increased cutting and burning of Vermont's forests for biomass energy.

Of the 11 non-politicians in the group, about 9 of them have a vested interest in increased logging and
wood burning and/or are on record in support of increased wood burning.

The working group makeup includes: 1 representative from Biomass Energy Resource Center, 2
representatives from the forest products industry, 2 representatives from industry that produces
electricity or heat from biomass, 1 representative from Vermont woodlands, 1 representative of the
consulting foresters association, 1 representative of a university with a focus on biomass, 1
representative of the forest guild and 2 representatives of natural resources or environmental
organizations.

The co-chair of the BEWG was previously the Executive Director at the Biomass Energy Resource
Center, and is also currently the Deputy Secretary at the Vermont Agency of Natural Resources.

Page 1
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Even one of the “environmental organization/natural resource” members is a representative from
Vermont Natural Resources Council who are on record promoting increased wood burning.

In order to have a credible balance in determining a response to the question of increased wood
burning, the working group should have included a public health official, conservation and wildlife
biologists, objective environmentalists, a forest ecologist, a climate scientist, and a soil scientist, etc.
to examine the forest, air and water quality, public health, carbon and wildlife impacts.

E\J

The BEWG is operating under instructions that Vermont should increase cutting and burning
of forests rather than investigating the wisdom of such a policy, which is particularly striking
since most Yermonters seem to want to clean the air and “reduce” carbon emissions, not make
them worse.

Rather than first examining the public health, carbon dioxide and potential forest impacts of increased
wood burning and then determining whether or not it is a wise decision to increase forest cutting and
wood burning in Vermont, the legislature, and working group, are working on the unexamined and
forgone conclusion that wood burning energy should increase in Vermont.

For a state that likes to think itself as “progressive” and “green”, and who makes much of its living from
tourists who come to see its “golden goose™ forests and natural beauty, it is particularly odd that Vermont is
planning to force taxpayers to subsidize increased cutting and burning of forests to fuel one of the dirtiest
and most carbon intense forms of energy that exists, particularly at this time of polluted air, a carbon dioxide
overloaded atmosphere and stressed forests.

There is no “right” way to force citizens to subsidize increased air pollution, carbon emissions and
deforestation.

The following are comments on the specific recommendations of the Biomass Energy Working Group:

1. The working group suggests “voluntary” forest guidelines for logging to provide wood for
biomass energy projects. Even existing forestry laws and “best management practices™ are often
ignored, so voluntary guidelines are not credible.

2. The working group suggests that the biomass industry monitor itself regarding forest impacts and
dismisses third party certification. Even though most third party certification systems are not
reliable for protecting forests, it is very telling that the working group could not even bring itself
to at least attempt to protect the value of public subsidies with laws or by seeking out a credible
third party certification. (See this article to learn how powerless even FSC forest certification
which is considered by many to be Ihe “best of a bad lot” of major cenlflmtlon systems is for
protecting forests: hup: i

It is not credible to suggest the industry monitor itself. Even the existing procurement standards
for McNeil biomass and touted by the biomass working group are not credible (clearcutting is
currently used to fuel McNeil), and the cutting barely receives anything more than a cursory
glance from the “overseers”. No voluntary system, and no existing third party system is going to
protect Vermont's forests if biomass facilities demand fuel to continue operating once they are
built. Only strong laws and enforcement can be depended upon to protect Vermont's forests.
Industry resistance to protective laws is often proof of the need for them.

Page 2
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3. There is no serious consideration of biomass incinerators from other states taking wood from
Vermont.

4. There is no serious study of the carbon, pollution, biodiversity, soil, of public health impacts.

5. There is no serous consideration of increased risk of transferring the Asian Longhorned Beetle,
the Emerald Ash Borer and other pests and pathogens to Vermont's forests from increased
transportation of wood for increased biomass burning.

6. The working group calls for fast-tracking the permitting process for wood burning energy projects,
which further puts at risk the carbon, pollution, biodiversity, soil, of public health impacts not
addressed by the working group.

7. There is no serious consideration if the benefits of increased wood burning outweigh the costs,
especially when considered alongside genuinely clean and green renewable energy options such
as solar, geothermal, appropriately scaled wind and hydro, and most importantly conservation and
efficiency.

8. Even the voluntary forest guidelines call for leaving only “5 live decaying trees™ per acre. In
other words, for all practical purposes, the guidelines endorse clearcutting forests for biomass.

9. The working group does not even call for any mandatory efficiency standards.

The following are some general thoughts and comments about biomass that I hope a responsible
official will see and compel him or her to step in before Vermont goes of