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Notice

This report was prepared by NESCAUM in the course of performing work contracted for and sponsored
by the New York State Energy Research and Development Authority (hereafter “NYSERDA™). The
opinions expressed in this report do not necessarily reflect those of NYSERDA or the State of New

York, and reference to any specific product, service, process, or method does not constitute an implied

or expressed recommendation or endorsement of it. Further, NYSERDA, the State of New York, and

the contractor make no warranties or representations, expressed or implied, as to the fitness for particular
purpose or merchantability of any product, apparatus, or service, or the usefulness, completeness, or
accuracy of any processes, methods, or other information contained, described, disclosed, or referred to in
this report. NYSERDA, the State of New York, and the contractor make no representation that the use of
any product, apparatus, process, method, or other information will not infringe privately owned rights and
will assume no liability for any loss, injury, or damage resulting from, or occurring in connection with,

the use of information contained, described, disclosed, or referred to in this report.

NYSERDA makes every effort to provide accurate information about copyright owners and related
matters in the reports we publish. Contractors are responsible for determining and satisfying copyright or
other use restrictions regarding the content of reports that they write, in compliance with NYSERDA’s
policies and federal law. If you are the copyright owner and believe a NYSERDA report has not properly

attributed your work to you or has used it without permission, please email print@nyserda.ny.gov



Abstract

A clean, high-efficiency wood-heat industry has great potential for growth in New York State (NYS).
That potential includes promoting business opportunities and jobs while reducing reliance on imported
fossil fuels that drain dollars from the State’s economy. A sustainably managed thermal biomass,
specifically wood heat, industry can also help support NY'S climate mitigation efforts. Dependence on
fossil fuel and rising energy costs, combined with the projected impacts of climate change, underscore
the importance of increasing sustainable energy systems based on locally derived fuels. Today, NYS is
the nation’s second largest consumer of wood for heating, and its use is increasing rapidly. Between
2005 and 2012, the number of NY'S homes using wood as the primary heating source grew about
60%. Wood smoke, however, is already the largest source of carbonaceous fine particulate matter in
rural NY'S counties, which can have serious health impacts. Furthermore, excessive smoke from
inefficient devices often generates smoke nuisance complaints that pit neighbor against neighbor

even in these relatively less-populated areas.

The goal of this report is to provide NYS with an analytically based framework to guide development

of a viable wood heating industry and advance energy and environmental goals. The report evaluates
critical technical, environmental, public health, economic, and policy issues related to development

of a sustainable industry in NY'S. It assesses potential wood feedstocks, their availability, combustion
technologies, and the implications of feedstock and technology choices. It identifies critical actions to
create a pathway that: (1) stimulates the necessary research, investments, and policies to build appropriate
capacity; (2) maintains feedstock supplies; and (3) ensures public health and environmental protection.
Given that the market for wood heat is growing regionally and nationally, a key objective is to provide
information to help inform the regulatory community, industry, and consumers about options for cleaner
and more efficient wood-burning technologies. The report will provide information for future stages of

the Renewable Heat NY program, NYS’s wood heat initiative that was launched in 2014.

Keywords
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Acronyms, Abbreviations, and Glossary

Bag house

BATs
BAU
Bole chips

Btu
CHP
Close-coupled gasifier

CoO
Combustion Efficiency

Cyclone

Delivered efficiency

Energy services
company (ESCO)

ESP

Gasification
Grates

HAPs
Heat load

HHV

ICI
LHV

A type of particulate removal device that removes particulates out of
air or gas. Baghouses typically have a particulate collection efficiency
of 99% or better, even when particle size is very small.

Best available technologies available commercially today
Business as usual technologies, typical installed units installed

Woodchips produced from the main stems or trunks of trees and
includes bark

British thermal unit
Combined heat and power

A boiler that produces combustible gases under controlled conditions
in the primary combustion chamber or combustor, and burns the
gases to produce heat in an adjacent chamber.

Carbon monoxide

Ability to burn fuel measured by unburned fuel and excess air in the
exhaust

A type of particulate control device that creates a dual vortex to
separate coarse from fine dust. Cyclones typically have a particulate
efficiency of 50-70% with wood-fired devices

Overall efficiency of the boiler inclusive thermal efficiency of the heat
exchanger, radiation and convection losses - output divided by input

A company that provides energy services to a building owner, typically
including the financing and installation of energy improvements

Electrostatic precipitator — a highly efficient (typically 90% efficiency
for fine particles) filtration device that removes fine particles, like dust
and smoke, from a flowing gas using the force of an induced
electrostatic charge minimally impeding the flow of gases through the
unit

The pyrolysis reaction in which heated biomass is converted to
combustible gases in the primary combustion zone

Slotted or pinhole grates that support the burning fuel and allow air to
pass up through the fuel bed from below

hazardous air pollutants

The demand for heat of a building at any one time, typically expressed
in Btu/hour or million Btu/hour.

Higher heating value or gross calorific value- often but not always
used to calculate efficiency values in U.S. wood technologies

industrial, commercial, and institutional

Lower heating value — lower calorific value of wood, used to calculate
efficiency values in European wood technologies
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Life-cycle
cost analysis
Mill chips

MBtu
MMBtu
Modulating fuel feed

Multi-cyclone
NnBATs

NOXx
On/off fuel feed

Over-fire air

Payback

PM

Pyrolysis

Seasonal efficiency
Sensitivity analysis
Sizing

SOx

Stack temperature

Suspension burning

Thermal efficiency

Turn-down ratio

A method of economic analysis that includes all costs associated with
ownership. Includes price, installation, operation and maintenance
costs and accounts for inflation over time and time-value of money.

Woodchips produced in a sawmill. Typically produced from slabwood,
and debarked green saw logs

thousand British thermal units
million British thermal units

A fuel feed system that adjusts fuel feeding rate up or down in
response to heat load

A particulate removal device that includes a number of cyclone
separators

best technology that is technically available but not commercially
available, anticipated to be available by 2020

nitrogen oxides

A fuel feed system that delivers fuel to the grates on an intermittent
basis

Combustion air supplied above the grates and fuel bed

A method of economic analysis in which cost effectiveness is based
on installed cost and ownership savings. Also refers to the number of
years it takes an improvement to pay back the investment

particulate matter

The oxidation process by which solid wood is converted to
intermediate combustible gases and combustible solids through a
variety of thermochemical reactions

Efficiency of a heating system averaged over an entire heating
season

Part of economic analysis used to determine how sensitive the results
of the analysis are to changes in the input variables

Process of specifying the size (measured in MMBtu/hour or MMBH) of
a heating plant

Sulfur oxides — air pollutants implicated in acid rain caused by
combustion of fossil fuels; modern wood systems have 1/6 the sulfur
dioxide emissions of fuel oil

The temperature of the combustion exhaust gases passing into the
chimney

A type of combustion in which fuel is blown into the combustion
chamber, with some or all of the solid fuel particles burning in the air
(in suspension)

Effectiveness to transfer heat from the combustion process to the
water or steam in the boiler, exclusive radiation and convection losses

Range of rates that combustion can be achieved by a biomass burner.
Calculated by dividing the maximum system output by the minimum
system output.
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Two-stage combustion

Under-fire air
Volatiles

Whole-tree chips

A combustion system in which the primary combustion furnace, or
combustor, is separate from the boiler, with the two connected by a
constricted opening or a blast tube. The boiler combustion chamber
forms the secondary chamber

Combustion air added under the grates

Fuel constituents capable of being converted to gases at fairly low
temperatures

Woodchips produced in the woods by feeding whole trees or tree
stems into a mobile chipper
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Summary

A clean, high-efficiency wood heat industry has significant potential for growth in New York State
(NYS or the State). That potential includes promoting business opportunities and jobs in the thermal
biomass and specifically, wood heating industry while reducing reliance on imported fossil fuels that
drain dollars from the State’s economy. A sustainably managed wood heat industry might also help
support NYS climate mitigation efforts. Dependence on fossil fuel combined with the projected impacts
of climate change, underscore the importance of increasing sustainable energy systems based on locally
derived fuels. There are significant challenges, however, that need to be overcome with a move to
biomass heating. Once installed, these units will operate for decades with little to no opportunities to
improve efficiency or emissions performance. As NYS embarks on programs that encourage use of
biomass as a renewable fuel for heating, policy options will be needed ensure that growth in this sector

does not lead to future problems.

Today, NYS is the nation’s second largest consumer of wood for heating, and its use is increasing rapidly.
Between 2005 and 2012, the number of NYS homes using wood as the primary heating source grew
about 60%. Although New York is a large segment of the wood heating market, in the overall thermal
heating sector, wood heating currently provides less than 2% of NYS overall residential heating market
and use in the industrial, commercial, and institutional (ICI) sector is insignificant. Although overall use
for heating is low, this sector does have a significant impact on New York’s air quality. Particulate matter
emissions from wood heating operations — primarily residential — are larger than emissions from the
transportation sector or all other heating fuels in the residential and ICI sector combined. Because it is
already the largest source of carbonaceous fine particulate matter in rural NYS counties, it can have
serious health impacts. Furthermore, excessive smoke from inefficient devices often generates smoke

nuisance complaints that pit neighbor against neighbor even in these relatively less-populated areas.

This report provides an analytical framework to guide NYS in expanding the use of wood in heating
applications, developing a viable industry and advancing energy and environmental goals. The report
evaluates critical technical, environmental, public health, economic, and policy issues to inform its
development. It assesses potential wood fuel feedstocks, their availability, biomass combustion
technologies, and the implications of feedstock and technology choices. It identifies critical actions to
create a pathway that: (1) stimulates the necessary research, investments, and policies to build appropriate

capacity; (2) maintains feedstock supplies; and (3) ensures public health and environmental protection.
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Given that the market for wood heat is growing, a key objective is to provide information to help inform
the regulatory community, industry, and consumers about options for cleaner and more efficient

wood-burning technologies.

The six elements of the report are summarized in the following sections:

¢ Wood heating markets and opportunities.

o Relative performance, cost, and availability of clean and efficient combustion technologies.
e  Public health and environmental impacts associated with an expanded industry.

e  Economic impacts of expanded wood use and the introduction of advanced technologies.

e  Policy options for promoting the effective and efficient implementation of objectives.

e  Future needs in pursuing objectives.

S.1 Wood Heating Markets and Opportunities

NYS is the second largest market for residential wood-burning devices in the country, and use of
wood-burning devices continues to grow. The existing market for residential wood-burning devices is
dominated by high-emitting, low efficiency devices that burn cordwood. The total number of units is
greater in the New York City metropolitan area, but the percentage of regular use is much higher in
Upstate areas. Wood heating in ICI applications is currently limited primarily to pellet and saw mills,
and in a few schools and hospitals.

The cost-effectiveness of wood as a replacement fuel for home heating oil is highly dependent on the

cost of home heating oil. Research suggests that in many installations, oil prices over $3 a gallon,
combined with low wood prices, create conditions where wood can be competitive with oil as a
replacement heating fuel. However, in some instances even with high oil prices, oil boilers may still be
the most cost effective option in some situations because of low capital and installation costs. Analysis
indicates that there is sufficient local wood supply for NY'S to support increasing use of wood heating
from 2% to approximately 5% of the State’s total (current plus future) residential heating needs, assuming

little growth in the ICI wood heating and biofuel production sectors.

More than 10 million tons of green wood are estimated to be available annually in NYS to support growth
in the wood heating industry without impacting current wood uses. Of that amount, it is estimated that
5.25 million tons of green wood could be used for heating homes and businesses. Green wood is wood
that has not been dried, or “seasoned” to reduce moisture content, which improves efficiency during

combustion. Green wood is measured in green tons. By way of comparison, if a 5.25 million ton annual
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harvest level could be sustainably achieved, the volume would be capable of providing fuel feedstock for
any one of the following three heating scenarios:

1. 437,500 homes using wood pellets (assuming 2 green tons of feedstock per 1 ton of wood
pellets, and 6 tons of wood pellet use per home per year), representing 3.8% of NYS residential
thermal heating needs. A similar number of homes could be heated using cordwood instead of
pellets.

2. 10,500 schools or similarly sized community-scale facilities (assuming 500 green tons of wood
used annually).

3. 262 college campuses or similarly sized district energy facilities (assuming 20,000 green tons of
wood used annually).

It is unlikely, however, that wood heating markets alone can provide sufficient financial incentives for
harvesting. Low-grade wood suitable for fuel use is typically obtained as a by-product of harvesting for

high value products (sawlogs), forest management efforts, or when land is cleared for development.

S.2 Relative Performance, Cost, and Availability of Clean and
Efficient Combustion Technologies

Efficiency and emission improvements in wood-burning devices are expected as a consequence of
recently adopted federal emission standards in the United States and ongoing technology development
efforts and policy initiatives in Europe. Oversizing, a common installation practice for all thermal
systems, significantly reduces efficiency, increases emissions, and increases capital costs. The use

of full thermal storage for residential central-heating cordwood units, as is common in Europe, leads

to significantly improved performance.

Converting from oil and propane to wood heating can save consumers’ money over time because of
lower fuel costs when these petroleum fuel prices are high. Installing more advanced wood-burning
units using “best available technology” yields greater lifetime cost savings due to higher efficiencies,
lower maintenance costs, and significantly reduced emissions compared to current “business as usual”

technologies.

Higher-efficiency, lower-emitting residential wood-burning units are recently available in the NYS
market. A wider array of high performance units are commercially available in Europe but not yet
marketed in the United States. Many of the cleanest and most efficient units are designed to burn

wood pellets, a fuel market that is more mature in Europe than in the United States.
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S.2.1 Public Health and Environmental Impacts Associated with Implementation

Wood combustion raises concerns from the public health community as this source category emits

fine particulates at higher rates than liquid fuels such as propane and oil. Exposure to fine particulate
matter in smoke can lead to increased risk for respiratory and cardiac mortality, lung function decrements,
exacerbation of lung disease, lung cancer, and developmental and immunological effects. A large
percentage of the general population (upwards of 50%) is susceptible to adverse health impacts as a result
of acute and chronic fine particulate exposure, including children, asthmatics, persons with respiratory or

heart disease, diabetics, and the elderly.

Although NYS meets federal fine particulate air quality standards as of March 2015, the air quality
modeling of different wood devices analyzed in this report suggests that installation of some technologies
have higher potential to degrade local air quality. This detail is of particular concern in areas with
sensitive populations, such as people with cardiovascular and respiratory conditions at homes, schools,

or hospitals, and illustrates the importance of proper installation with adequate controls and emission
limits. The modeling results provide insight that otherwise is absent because air quality monitoring and
stack testing are not typically performed at these types of installations and locations.

Air quality modeling indicates that where current conditions show elevated background air pollution
levels, technology selection is of great importance; a single polluting, wood-burning boiler or stove can
lead to pollution levels above health-based air quality standards in the immediate vicinity of the source.
At the neighborhood level, modeling predicts that the choice of wood technology (and associated
emissions) installed at a large institution (e.g., school) has a demonstrable effect on local air quality,
especially in neighborhoods where wood burning is not already widespread. In neighborhoods where
wood burning is already widespread, impacts from an institutional source can be exacerbated by the
neighborhood impacts and vice-versa. The effect of change-outs (i.e. replacing older low-efficiency,
high emission systems) in neighborhoods is noticeable, but results indicate that aggressive changeout

regimes will be necessary to fully address potential problems.
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The influence of surrounding terrain on dispersion of stack emissions is another key factor in

the modeling analysis. The modeling results indicate that proper siting and stack design must go
hand-in-hand, and that technologies must be designed to disperse smoke above trapping terrain
features. For homes, terrain influences may dramatically increase concentrations, and adjustments to
chimney design to improve dispersion may not be feasible. The “business as usual” wood technologies
at institutional and residential settings had the highest potential adverse impacts on air quality, and in
some modeled settings, certain technologies may produce unacceptable levels of fine particulates on an

hourly, daily, or even annual timescale.

The most significant decision in controlling air impacts resulting from installation of a wood-fired heating
unit is the choice of technology. Higher emissions from dirtier units may be mitigated through higher
stacks, proper sizing, thermal storage, and improved fuel quality, but choosing a modern technology

with advanced emission controls is likely the most effective strategy for reducing air impacts.

S.3 Economic Impacts of Expanded Wood Use and the Introduction
of Advanced Technologies

For this report, a macroeconomic analysis was conducted for four statewide scenarios of future trends

in the adoption of heating technologies. The analysis examined the local implications of converting
conventional fuel oil heating equipment to advanced technology wood-heating devices using locally
sourced wood fuel products (pellets, chips, and cordwood). Across all four scenarios, the regional
economy would generate between 285 and 495 jobs? per year (not including numerous jobs related to
feedstock supply), which translates into 5,000 to 10,000 jobs over a 20-year time frame. The largest driver
of manufacturing sector economic impacts was the number of new wood-heating devices purchased by
households and businesses and the associated manufacturing required to produce wood heating products.
New pellet mill construction had a significant effect on outcomes. Depending on the scenario, between

509 and 849 million gallons of oil would be displaced over the 20-year time frame.

1 Jobs include both temporary and permanent jobs.
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S.4 Policy Options for Effectively Promoting Cleaner and More
Efficient Biomass Industry

A review of state and federal rules indicates that the biomass industry has been primarily regulated
through a patchwork approach. Currently, only a limited subset of residential devices and a few large

ICI devices are subject to emission standards that reflect best performing equipment. In NYS, small

ICI boilers and most residential devices are not subject to any emission standard. Emission standards

for medium-sized units vary widely by state. Therefore, without further regulation, high-emitting,
low-efficiency devices in ICI applications can be legally sold and installed in NYS. State environmental
regulations and building codes do not cover all aspects of biomass installations that impact performance
and emissions. To ensure best performance and emissions, systems using new technologies and standards

must be properly sized and designed.

For both existing and new technology wood-burning devices, standardizing fuel and creating wood
fuel specifications will lead to improved efficiency and emissions performance. In fact, low-emitting,
high- efficiency devices will not work properly if used with mismatched fuels. Analysis of European
regulations demonstrates that a comprehensive regulatory framework, combined with fuel standards
matched to proper technology, can foster a robust, clean, wood-heating sector.

A comprehensive program that encourages consumers to choose high-efficiency, low-emission units can
help NYS’ wood heat market develop in a meaningful way. Well-designed incentives require standards
be set to achieve improvements in efficiency, emissions, system sizing, and installation design; in other
word, improvements that will help both consumers and the wood heat industry. Incentives alone do not
move markets and the volatile nature of fuel prices (both fossil and wood prices) make it difficult to
ensure long-term growth in this market. In the residential market, wood traditionally has been used for
space (supplemental) heating rather than central (primary) heating. Use for supplemental heat means that
users can fuel switch from year to year, which means wood use often trends with oil prices. Moving the
market to primary heating might provide a key element to stabilize use and the market needs. Other
necessary aspects of a multi-pronged program include assisting equipment manufacturers and fuel
suppliers, training the design and installation workforce, providing outreach and training to energy
auditors and code enforcement officers, supporting product certification and testing, updating building
codes, providing targeted education and outreach to potential consumers, and supporting research and
development that advances the technology while reducing manufacturing costs and improving air quality.
Properly designed programs can also help address the significant emission issues surrounding the existing

inventory of devices by encouraging the replacement of older low-efficiency and high-emitting devices.
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S.5 Future Needs

To promote a robust market for cleaner and more efficient wood-burning devices in NYS, targeted
education and outreach targeted to consumers will be integral so that they are better informed when
considering the purchase, installation, and use of biomass units. General outreach and education is
also beneficial, and can itself be a strategy for increasing the use of efficient biomass stoves and boiler.
However, a targeted outreach and education strategy and plan tied to a specific policy or incentive

program may produce greater results.

The education and outreach plan should be developed early in the planning process for any policy or
incentive program, and should be adopted before the program is rolled out to the general public. This
strategy will help maximize program benefits by combining the dissemination of information with clear

opportunities for consumers.

Establishing a local presence through working with local organizations and individuals will be an
important component for outreach and education in local communities. Relevant NYS agencies should
partner with local municipal governments to design and execute an effective consumer education and
outreach plan. Efforts should also include local groups, such as low-income assistance organizations,

that have an understanding of local consumer needs, constraints, and market entry barriers. These
organizations may also have established outreach and education platforms that are trusted by constituents.

Involving consumers in the planning effort can help determine what will resonate with a larger audience.

In doing outreach, it is important to have clear messages, simple instructions, and streamlined
administrative processes. The heating season is a heightened opportunity to increase education and

outreach efforts when consumers are thinking about heating options.

Providing training for the proper installation of woody biomass units is also needed to develop a wood
heat industry in NYS. To this end, NYS could establish minimum technical qualifications for installers,
which could be tailored to the different types of units. This certification could be enforced through the
establishment of a statewide registry and through NYS and local permitting and inspection practices.

Consideration should be given to requiring NYS issued professional licenses.
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NYS should expand training opportunities, such as NYSERDA’s Renewable Heat NY (RHNY) training
program, on the design and sizing of commercial systems and the integration of these systems with new
or existing heating systems. Vocational schools, community colleges, and State universities may be
interested in providing coursework on biomass heating units and systems as part of plumbing, HVAC,
or other relevant programs. Schools may be able to certify installers, which could increase the number
of installers who understand how critical it is to properly size biomass units for homes and businesses.
Coursework offered by trade organizations, often for continuing education units (CEUS), is currently a
major source of information transfer to consumers. By accepting biomass coursework for NYS-managed
professional licenses, NY'S could encourage the practice of offering CEUs for biomass boiler courses.

Efforts to improve technologies and fuels are another important element in boosting the growth of a wood
heat industry. Manufacturers of wood heat units and suppliers of biomass fuels would benefit greatly from
moving not only toward better technologies but also implementing best practices when designing, sizing,
integrating, installing, and operating systems. The standard industry practice of oversizing heating
systems does not work well for wood-fueled heating units as it can result in the heating unit mainly
operating below its maximum performance level while leading to increased emissions. Adding thermal
storage to wood-heating units can reduce the need for oversizing while improving system efficiency and
lowering emissions, especially for units used for heating during spring and fall (shoulder season) months
when load demand is not consistent. Furthermore, matching the appropriate fuel to the device is vital for

ensuring clean, efficient operation.

S.6 Conclusion

For NYS to successfully grow its wood heat industry, it must proceed on a path that serves consumer
needs and reduces fossil fuel consumption while protecting the public from adverse health impacts of
wood smoke. Sustainable harvesting and efficient use of biomass fuels will also be necessary to justify
wood burning as a credible climate mitigation measure. The long-term cost-effectiveness of a move to

wood heating will be highly dependent on future prices of heating oil and wood.

Energy efficiency and environmental performance issues can be addressed, as they must be, if the

NYS wood heat industry is to expand. Experience in Europe highlights the market growth and resource
development opportunity that exists for wood heat through the development and promotion of clean and
efficient combustion devices. Without improved efficiency and lowered emissions from wood-burning
devices, the NYS market for wood heat is likely to remain limited primarily to rural and semi-rural

locations.

S-8



Advanced technologies and appropriate fuel use coupled with proper installation, maintenance, and
operation will be crucial to achieving a fuller measure of the NYS wood heat industry’s potential.
Tested and emerging policy options can help toward this end. Each of these options, however, has its
own advantages and disadvantages that NYS must weigh in laying out a feasible approach to expanded
biomass use. Ultimately, the path that NYS embarks upon will have long-term ramifications for the

well-being of the State’s citizens and environment.
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1 Introduction

Renewable biomass resources can be used for heating in many settings, from residential to large-scale
industrial applications. In the U.S., a wide selection of biomass thermal devices are available, ranging
from highly polluting, inefficient technologies to cleaner-burning, highly efficient technologies. These
devices can combust biomass feedstocks from a variety of agricultural and forestry sources. Growth

of the renewable wood heat market presents an important opportunity for states to reduce dependence on
imported fossil fuels and promote economic growth. However, a number of technology and regulatory
issues should be carefully considered to eliminate or minimize long-term adverse impacts on the
well-being of forests, air quality, and public health, and maximize the potential for local economic
growth. This report is intended to provide information that will enable NYS to make policy choices
that are informed by consideration of the impacts on public health, the well-being of the State’s forests,
and economic growth.

1.1 Purpose

This report assesses the current economic and regulatory framework for wood heating in NY'S to assess
different future scenarios for wood heating in the State. To understand the implications of different policy
options, the Project Team assessed the current and future availability of potential wood fuel feedstocks
and evaluated the performance characteristics of combustion technologies. From this analysis, the Project
Team identified actions that would: (1) stimulate the necessary research, investments, and adoption

of policies to build appropriate renewable wood heat capacity; (2) maintain feedstock supplies; and

(3) ensure public health and environmental protection.

In particular, this report:

e  Compares current and potential future wood-heating feedstocks and technologies to each
other and to current and potential future fossil fuels in terms of trends, barriers, and policy
trajectories.

e  Assesses environmental and public health implications of wood heating options.

e  Compares the environmental and public health impacts of wood heat with fossil-fuel heating
options.

o Identifies best management practices to improve performance efficiency, reduce emissions,
and promote sustainability, safety, and public health.

o Evaluates the commercial viability of wood-heating technologies, and the potential for job
creation and other economic benefits to NYS.

o  Delineates the need for additional research, workforce training, and public outreach.



e Analyzes policy options in the context of local, state, regional, national, and global events and
markets.

This report gathered input from stakeholders through in-person meetings, webcasts and surveys, review of
existing literature and data, and new economic and air quality modeling analyses. In addition, members of
the Project Advisory Committee, which is comprised of experts from the public health and environmental
field as well as experts from biomass technologies and markets, provided input on the various analyses.

The analysis was focused primarily on the use of woody biomass, although this report provides
background information on other solid biomass heating fuels. The initial analysis concluded that heating
technologies for utilization of other biomass sources are not fully developed nor have they been fully

assessed for environmental impacts.

1.2 Report Structure

The report compiles information and analyses on the current use of wood heating technology and
evaluates technical, environmental, public health, forest health, economic, and policy issues associated

with the use of wood for heating. The report is divided into the following four parts:

e  Part 1 focuses on research completed by the Project Team, including:

Market patterns and technology and fuel use trends (Chapter 2).

Regulations and policies affecting the biomass industry (Chapter 3).

Northeast incentive programs for biomass (Chapter 4).

Existing training framework for the biomass industry (Chapter 5).

Existing outreach and education initiatives to support growth of the market (Chapter 6).

O O O O O

e  Part 2 details the information that was compiled for the technology and fuel analyses, including:

o Fuel types and supply in NYS (Chapter 7).
o Wood heating technology assessment (Chapter 8).

e  Part 3 provides information on the analyses conducted by the Project Team, including:

o  Air Quality Impacts Analysis (Chapter 9).
o  Economic analysis (Chapter 10).

e  Part 4 contains conclusions and recommendations based on the analysis in the preceding
chapters, including:

o Recommendations for best practices (Chapter 11).
o  Conclusions and recommendations for future NY'S efforts related to wood heating efforts
(Chapter 12).



1.3 NYSERDA Biomass Heat Programs

This report complements NYSERDA'’s considerable work on biomass heat-related efforts. Most recently,
in Governor Andrew M. Cuomo announced in his 2014 State of the State address the launch of
Renewable Heat NY, “a long-term commitment to help the high-efficiency and low-emission biomass
heating industry reach scale.” Through this program, New York State is pursuing a multi-pronged market
development strategy to stimulate growth in a manner that will ultimately lead to a self-sufficient biomass
heat industry. NYSERDA also has a Biomass Heat Research and Development program. Together, the

programs support the following objectives:

e Increased installations of high-efficiency and low-emissions pellet-fired, and advanced cord
wood boiler heating systems:

e A net reduction in particulate (PM2s) and carbon monoxide (CO) emissions through retirement
of older inefficient systems and replacement with advanced technology heating systems,
resulting in air quality and public health improvements in localized areas, entire valley
communities, and perhaps regionally.

e  Avibrant manufacturing base in New York for biomass heating equipment and fuel.

o  Sufficient demand for bulk pellet fuel suppliers so they can invest in depots for storage and
trucks for bulk delivery that will yield higher consumer (and potential investor) confidence and
reduce delivered pellet fuel prices.

o A well-trained heating system design and installation workforce with sufficient demand for
services, along with knowledgeable energy auditors and code enforcement officers, to promote
properly sized and safe installations, reduced component failure, lower system design,
installation, and O&M costs, and increased system longevity.

e  Advances in heating system components, emissions control technology development, and wood
biomass processing that will drive down PM2s and CO emissions.

e  Product certification, testing, and manufacturing automation to reduce production costs of
advanced heating system components and emissions controls technologies.

¢ Animated financial markets offering reasonably priced financing alternatives to support
continued, sustainable growth of the industry absent direct incentives.

e  Health and safety studies and long-term monitoring and characterization of wood smoke to
track health effects due to combustion by-products, and chart progress in improving air quality
in rural communities.

e  Evaluation of various feedstocks (wood pellets, cordwood, grass, wood chips) and
physical/chemical composition to identify clean, low-emission fuels.



2 Patterns and Trends

This chapter provides recent market conditions related to wood heating applications for NYS’ residential
and industrial, commercial and institutional (ICI) sectors to gain an understanding of the current
deployment of different fossil fuels and the environmental impact of woody biomass compared to

those other fuels.

2.1 Methodology

The most recent comprehensive data available was compiled for various residential and commercial space
heating applications. Obtaining data for the residential market was difficult as there are only a few recent
estimates of existing residential installations of wood burning equipment, and all of them come with
guestions regarding accuracy. Obtaining data for the ICI sector also proved challenging. Limited data
exist on ICI units sized 1 to 10 million British thermal units (MMBtu), and data for units less than

1 MMBtu were largely lacking. To the extent possible, the limitations of the analysis were highlighted
based on the limitations of the underlying data.

The following data resources were used to compile information on the residential sector:

e U.S. Energy Information Administration (EIA) - Nationwide energy use information,
publically available on the EIA website (www.eia.gov).

¢ Residential Wood Combustion Tool - The U.S. Environmental Protection Agency (USEPA)
estimates residential wood combustion emissions using its Residential Wood Combustion
(RWC) Tool for the National Emissions Inventory (NEI). As part of the process for developing
the NEI every three years, state environmental agencies are given an opportunity to review,
comment, and provide supplementary data for the estimates USEPA generated using the RWC
Tool. The RWC Tool is a relational database tool built on a Microsoft Access framework that
relies on estimates of annual activity, emission factors, and control factors to generate emissions
for each county in the United States. The RWC Tool enlisted data from the American Housing
Survey, U.S. Census, the Mid-Atlantic/Northeast Visibility Union (MANE-VU), and appliance
sales data from various sources to estimate the number of wood-heating devices in NYS homes.
Calculation of burn rates and emissions profiles are also discussed in these technical documents.
The estimates for installations and emissions from the RWC Tool are, however, inexact. These
estimates represent average emissions according to regional profiles of unit installations, burn
rates, fuel quality assumptions, and control equipment.

e  Sales Data - Domestic sales data of wood-burning devices are publicly available from the
industry’s trade group Hearth, Patio & Barbecue Association (HPBA). Information about
data collection methodology is not available on the group’s website. Data are available for
equipment shipped from 1998 through 2012.


http://www.eia.gov/

The following data resources were used to compile information on the ICI sector:

e U.S. Energy Information Administration (EIA) - Nationwide energy use information,
which is publically available on the EIA website (www.eia.gov).

e New York State Permitting Database - Staff from the Division of Air Resources of the
NYS Department of Environmental Conservation provided NESCAUM with information
from an internal permitting database. This included information on ICI boilers that have
obtained a State Facility permit or a Title V permit, as well as a limited number of sources
that have permit registrations. Note that this information largely does not include boilers less
than 10 MMBtu per hour burning fuels other than coal or wood, as those sources are considered
exempt activities per NYCRR Part 201.

e New York Oil and Propane Database - This subset of a database from the USEPA Area
Source Boiler inventory database was last updated in April 2010. It includes ICI boilers that
are 100,000 Btu and larger. Visit http://www.epa.gov/ttn/atw/boiler/boilerpg.html for additional
information.

e Oak Ridge National Laboratory Report - Information was used from the “Characterization
of the U.S. Industrial/Commercial Boiler Population” report, submitted to Oak Ridge National
Laboratory in May 2005 and written by Energy and Environmental Analysis, Inc. Visit
http://energy.gov/sites/prod/files/2013/11/f4/characterization_industrial_commerical_boiler_po
pulation.pdf to find this report.

2.2 Residential Heating in New York State

In contrast to other areas of the United States, oil is the primary fuel used for residential heating in the
Northeast and in particular, New York State. According to the EIA, NYS uses 1.8 billion gallons of

No. 2 heating oil (distillate) each year,2 much of it for residential heating. At the same time, use of wood
heat in residential applications is increasing. Approximately one million wood-burning devices utilized
for generation of heat are currently installed in homes across NYS. These units provide primary (main)

heating, secondary heating, and recreational heating to homes.

Fuels used for heating homes in New York have waxed and waned in popularity over the years. In the
1940s, coal was the predominant residential heating fuel in NYS. In the 1950s, there was a shift to heating
oil, and the current shift is to natural gas. The percentage of NYS homes heated with fuel oil peaked
around 1960 at 65.2%. At that time, only 22.8% of NYS homes were heated with natural gas. In 2010,

natural gas was the primary heating fuel in 55.0% of NY'S homes; use of fuel oil had dropped to 28.7%.

The percentage of homes heated by electricity rose from a negligible amount to 9.4% in 2010. Growth

2 New York Biomass Energy Alliance, http://www.newyorkbiomass.org/default.aspx?PagelD=3449
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in the number of homes heated primarily by propane has been limited, increasing from 1.1% in 1970 to
3.2% in 2010. Residential heating trends in NYS are depicted in Figure 2-1.

Figure 2-1. Primary Heating Fuels in New York State Homes 1940-2010

Source: US Census 2010, 2011
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This shift in use patterns applies to wood heating as well. The percentage of homes heated with wood
declined dramatically in the 1940s and fell to nearly zero in 1970. Since the 1970s, however, use of wood
has steadily increased and the number of homes heating with wood now exceeds the previous peak in the
1940s. Figure 2-2 shows the number of homes in the State heated primarily by wood during the period
from 1940 through 2010.



Figure 2-2. Homes Heated Primarily with Wood in New York State 1940-2010

Source: US Census 2010, 2011
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The number of homes heating with wood continues to grow at a significant rate. Between 2005 and
2012, NYS experienced a 60% increase in the number of homes using wood as the primary heating fuel,
as shown in Figure 2-2. This trend is not unique to NYS. The entire Northeast region has experienced

significant growth in wood heat in recent years.

Figure 2-3 depicts increases in residential use of wood in Northeast states. The increases range from
60% to 160%.3

3 EIA, Energy Today, Increase in Wood Heating Most Notable in the Northeast (March 17, 2014),
http://www.eia.gov/todayinenergy/detail.cfm?id=15431.



Figure 2-3. States with the Highest Percentage Increase in Wood Home Heating (2005-2012) Using
Wood as their Primary Heating Source.

Source: U.S. Census Bureau, 2005 and 2012 American Community Survey.
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Only California exceeds NYS in the total number of homes using wood as the primary heating fuel. A
state-by-state summary of wood consumption for residential use is in Figure 2-4 Approximately 2.0%
of NYS homes (143,342 NYS households) are heated with wood, significantly less than some other
nearby states in proportion to the number of households, notably Vermont (15.1%), Maine (12.0%),
and New Hampshire (7.8%). NYS’ unique character, however, being home to both densely urban and

distinctly rural areas, makes per household comparisons against more rural states less meaningful.

The increased use of wood for home heating depicted in does not correspond to other data showing
lower national sales figures for new residential wood burning devices. This could mean new sales are
concentrated in the Northeast, units being put in place are being purchased on the secondary (used)
market, or that existing units are being used more heavily. While 143,342 NYS homes use wood for
primary heat, an additional 500,000 NYS homes use wood for supplemental heat. Increased use by
these units could account for a portion of the increase in wood fuel, but there are no data to support
this hypothesis.



Figure 2-4. Total Number of Households Using Wood for Heating, Ranked by State

No data available for Alabama.

Source: US Census 2010.
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Conventional wisdom often assumes that wood is predominantly used for home heating by lower income

households. EIA data shown in Figure 2-5, however, indicate that higher income households are more

likely to own and use a wood-burning device, while lower income families are more likely to burn larger

amounts of wood. This trend may be due to a number of reasons, including use of less efficient devices,

lower quality housing that may be poorly insulated, or heavier reliance on wood for primary heating.



Figure 2-5. Use of Wood Heating Appliances by Income

Source: U.S. Energy Information Administration, 2009 Residential Energy Consumption Survey
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2.2.1 Current Inventory

Woodstoves and fireplaces dominate the current NYS inventory of wood-burning devices. In 2011,
there were approximately 549,000 fireplace installations in the State, of which approximately 88%
were used for pleasure heating. Woodstoves—including fireplace inserts as well as freestanding and
pellet-fired woodstoves—account for an additional 433,000 units. Of that number, approximately
224,000 devices are uncertified either because they are exempt from regulations or were manufactured
prior to 1988. Woodstoves and fireplace inserts are typically used for secondary heating (85%), and

to a lesser extent, as the primary heating source (15%).

In addition to woodstoves and fireplaces, there are approximately 84,000 pellet units,

30,000 uncertified hydronic heaters (i.e., outdoor wood-fired boilers [OWBSs] used as a primary
heating device), 12,000 uncertified cordwood-fired furnaces (used for primary heating), and
31,000 other wood-burning thermal devices (e.g., fire pits, chimneys). Units intended for aesthetic
or decorative purposes consume much less wood than do units that provide primary or secondary
heating. For this reason, it is useful to assess not only the number and type of unit installations
across the State, but also their intended use. Figure 2-6 depicts statewide wood-burning devices by

technology type. The underlying data are presented in Table 2-1.
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Figure 2-6. Residential Wood Burning Equipment by Technology Type in New York State in 2011

Source: USEPA 2012
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The mass of wood burned in each type of device reflects the unit’s use profile. For instance, devices
generally used for pleasure heating (i.e., fireplaces and outdoor wood burning) consume less wood than
units used for primary and secondary heating, even though they may be less efficient. Device efficiency
strongly correlates with wood consumption. Because less efficient units consume more wood to achieve
the same heat output as more efficient units, devices that are not certified as fuel-efficient by USEPA
consume more wood for a given heat output than those that are. In addition, non-certified devices are
more prevalent in NYS than certified devices, and thus use a much greater share of wood burned for
residential heating than do certified units (see Figure 2-7 and the supporting data in Table 2-1). As

seen in Figure 2-7, a relatively small number of devices (25%) burned the majority of wood (60%) at
NYS residences in 2011, with non-USEPA certified woodstoves accounting for 38% of wood burning,
OWBs for 17%, and furnaces for 6%.

11



Figure 2-7. Wood Mass Burned by Equipment Type in New York State in 2011

Source: USEPA 2012.
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Table 2-1. Residential Wood Burning Equipment and Mass of Wood Burned by Technology Type
in New York State in 2011

Source: USEPA 2012

Equipment Type Numt?er of Wood Mass
Devices Burned (tons)
Fireplaces 548,585 212,118
General 482,040 192,400
Main 6,329 10,192
Secondary 52,359 66,505
Pleasure 423,352 115,703
Wax fire log 66,545 19,718
Secondary 8,169 4,667
Pleasure 58,376 15,051
Woodstoves 433,026 964,199
Fireplace inserts; USEPA certified; catalytic 9.584 17,902
Main 1,286 4,105
Secondary 8,298 13,798
Fireplace inserts; USEPA certified; non-catalytic 28,507 52,056
Main 3,664 11,701
Secondary 24,843 41,255
Fireplace inserts; non-USEPA certified 70,476 164,472
Main 9,151 36,551
Secondary 61,325 127,921
Freestanding, USEPA certified, catalytic 21,171 45,622
Main 3,581 12,096
Secondary 17,590 33,526
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Table 2-1 continued

Equipment Type Numper of Wood Mass
Devices Burned (tons)
Freestanding, USEPA certified, non-catalytic 63.182 135,880
Main 10,544 35,659
Secondary 52,638 100,221
Freestanding, non-USEPA certified 156,303 421,469
Main 25,990 110,319
Secondary 130,313 311,149
Pellet-fired, general 83,803 125,898
Main 10,239 38,150
Secondary 73,564 87,748
Other 72,137 372,338

Furnace: Indoor, cordwood-fired, non-USEPA certified —

Main 12,272 87,199
Hydronic heater: outdoor — Main 28,626 261172
Outdoor wood burning device — Pleasure 31,239 23,966
TOTAL 1,053,748 1,548,655

2.2.2 Trends in the Residential Wood Heating Market

Nationwide sales figures provided by HPBA (2013) for the years 1998 through 2011 indicate a steady

decline in sales of cordwood-burning appliances. Over that same time period, pellet appliances have

captured a greater share of wood-burning appliance sales. In 1998, pellet appliances accounted for just

5% of total wood-burning appliances, whereas in 2011, that number had jumped to 24% (Figure 2-8). The

sales figures do not correlate with the cordwood use data provided in Section 2.2.1, as data indicate that

NYS has experienced significant growth in the use of cordwood fuel. This lack of correlation could be

14



attributed to several factors, including increased installation of central heating devices that use four times
more wood than space heating devices, greater use of existing equipment, use of units purchased on the

secondary market (installation of used devices), or sales of new units in the Northeast simply do not track
national trends. Lack of regional sales data on new and secondary market sales for wood appliances make

it difficult to identify the reasons for the conflicting information.

Trends noted in the HPBA data indicate a significant increase in sales between 2003 and 2005 that
coincided with dramatically increasing costs for residential heating oil (EIA 2013). Because the Northeast
and New York in particular have a much higher proportion of homes heating with oil than other areas of
the country, sales patterns for wood appliances in this region may differ from sales patterns elsewhere.
Equipment sales declined dramatically nationwide in 2007 and have remained below historical levels
since then. This decline coincides with the decline in the national housing market and subsequent
economic downturn, during which many homeowners chose not to make new investments in housing

equipment.

Figure 2-8. Annual National Residential Wood Burning Appliance Sales and Heating Oil Prices

Sources: HPBA 2013; EIA 2013.
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In terms of geographic distribution of residential wood burning, USEPA data (2012) indicate that
7 of 62 counties in NYS were responsible for approximately one-third of statewide wood consumption

in 2011. These counties are:

e Erie-6.4%

e  Monroe —5.9%

e Suffolk —5.1%

e Oneida—4.5%

e  Saratoga —4.3%

e Onondaga-—4.1%

e Westchester — 3.6%

16



On a per capita basis, 2011 annual per capita emissions from wood combustion in 14 counties were
greater than or equal to 500 pounds per person. Of those 14 counties, only Oneida and Saratoga
Counties were also among the top wood consuming counties, due to their large populations—more than
200,000 each. The other high per capita wood burning counties have populations that are generally well
below 100,000 people. Figure 2-9 depicts 2011 NYS total and per capita wood burning by county. The
counties described in this section as having high total or per capita emissions are highlighted in red.

The use of wood burning equipment in NYS is geographically distributed in rings around the following
major population centers: the suburbs of New York City; the eastern half of Long Island; and areas in
Upstate New York around Albany, Saratoga Springs, Syracuse, Utica, Rochester, and Buffalo.

Figure 2-10 is a map depicting wood burning by county in 2011, based on USEPA data (2012). Per capita
residential wood combustion is presented by county in Figure 2-11. It is clear from comparing these

two figures that while most of the wood burned in New York is consumed near population centers, the
highest rates of residential wood burning are found in the northern portion of NYS from Lake Ontario

to Vermont.
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Figure 2-9. Total and Per Capita Wood Burning by County in New York State, 2011
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Figure 2-10. Residential Wood Combustion by County (tons) in 2011

Source: USEPA 2012
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Figure 2-11. Per Capita Residential Wood Combustion (pounds) by County in 2011

Source: USEPA 2012
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2.2.3 Wood Heating Equipment Manufacturing in New York State

The Northeast is home to a large concentration of wood-fired central heating equipment manufacturers
and distributors of high-efficiency, low-emitting equipment. Of the approximately 30 central heating
manufacturers and distributors in the U.S., eight are located in the Northeast. Of that number,

five manufacturers are located in NYS (Table 2-2).
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Table 2-2. Cordwood and Pellet Boiler Manufacturers and Distributors in New York State

Company Location Technology

Advanced Climate Technologies Schenectady, NY Commercial pellet boilers and
(ACT) Bioenergy thermal storage

Econoburn Brocton, NY Advanced cordwood boiler for

residential and very small
commercial applications

Hydronic Specialty Supply Cassadaga, NY Advanced cordwood boiler for
residential and very small
commercial applications, thermal

storage
Evoworld Troy, NY Commercial and residential pellet
and chip boilers and thermal
storage
Kedel Portland, ME Residential pellet boiler
1 NYS distributor
Maine Energy Systems Sunday River, ME Residential pellet boilers
2 installers in NYS
TARM USA Lyme, NH Advanced cordwood boiler for
10 installers in NYS residential and very small
commercial applications, and
residential and commercial pellet
boilers
ThermoControl Cobleskill, NY Advanced cordwood boiler for

residential and very small
commercial applications

2.2.4 Industrial, Commercial, and Institutional Heating

This section provides an overview of the current population of oil and propane industrial, commercial,
and institutional boilers in NYS that might be candidates for replacement with biomass units and
information on the known I1CI wood boilers in New York. This study focused on the institutional and
commercial sectors and not the industrial. Industrial fuel switching tends to happen infrequently and
due to site-specific requirements, making it difficult to complete broad scale analysis. Conversely, small
and medium-sized boilers used solely for thermal purposes represent a larger component of the existing
inventory. Conversion of a larger number of smaller and medium-sized units from oil/propane to wood

offers a greater potential for wide-scale application of biomass units.
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The USEPA estimates that 1.37 million small industrial, commercial, and institutional boilers are in use
nationwide. Small boilers are defined as smaller than 30 MMBtu. There is little data on these units as
they typically do not require federal or state permits. Industrial boilers are defined as those used in
manufacturing, processing, mining, refining, or any other industry. Many industrial sector boilers may
be used for purposes other than heating. In the commercial and institutional sectors, however, a large
number of boilers are used solely for thermal purposes. Commercial boilers are installed at stores and
malls, laundries, apartments, hotels/motels, and other similar commercial establishments. Institutional
boilers are located at health services (hospitals, nursing homes, and clinics), educational facilities
(schools and universities), churches, and municipal facilities (government offices, courthouses, prisons).

Within the universe of small boilers, an estimated 53% are installed in institutional settings, 46% in
commercial settings, and less than 1% in industrial settings. Table 2-3 provides a breakdown of the
named locations for small boilers identified by the USEPA analysis.

Table 2-3. Breakdown of Industrial, Commercial, and Institutional Boilers by Facility Type

Source: NYSERDA 2015

Facility Type Estimated Number
of Facilities

Educational Facilities 221,500
Church/Temple 97,000
Hotel/Motel/Inn 44,500
Apartments 332,500
Health Services 48,500
Restaurant 21,500
Municipal Facilities 31,000
Food 20,700
Lumber 1,400

Within these source categories, a variety of fuels are combusted. Nationally, the USEPA estimates that
there are 123,000 fuel oil boilers, of which 95% of are smaller than 10 MMBtu/hr (Eddinger 2009). The
universe of boilers combusting biomass nationwide is much smaller. The USEPA estimates that roughly
10,500 boilers combust biomass. Of that number, 93% are smaller than 10 MMBtu/hr.
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The New York Oil and Propane Boiler database was used to develop an inventory of oil and propane
boilers in NYS that might be candidates for replacement with biomass units. Only oil and propane units
were considered to be good candidates for conversion because the low cost and convenience of natural
gas make replacement of natural gas units with wood-fired units unlikely. Because the database does not
provide complete information for several categories that were of interest in this analysis, such as industry
classifications for the entities using the boilers, the number and distribution of boilers between various
industry sectors is only a rough estimate. The distribution across industry sectors of the 28,042 boilers
included in the database is depicted in Figure 2-12. A clear limitation of the data set is that nearly one-
third of the boilers listed in the database (10,106 units) are not assigned an industry.

Figure 2-12. Space Heat Boilers in New York State by Industry (all fuels)
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The database also provides limited information on the fuel used in the boilers. The overwhelming
majority of the boilers in the database use fuel oil, either alone or in a dual fuel configuration, which
means they are capable of using different fuels with the same device. Most of the oil units in the
database did not specify what class of fuel oil is used, but among units for which fuel oil class is listed,
No. 2 distillate is utilized significantly more than No. 4 or No. 6 fuel oils. Since NYS implemented
ultra-low sulfur diesel (ULSD) regulations in July 2012, sulfur content of No. 2 distillate is limited to
15 ppm, and sulfur content of No. 6 oil is limited to 0.50% by weight (except in New York City and in
Nassau and Westchester Counties, where the limit is lower).4 Figure 2-13 illustrates the number of
boilers by fuel type.

Figure 2-13. Number of ICI Space Heat Boilers by Fuel Type®

A total of 21 “Other” fuels include: Coal (1), Coal/Qil (4), Coal/Oil/Wood (4), Gas/Petroleum
(3), Gas/Propane (3), Oil/Gas/Wood (2), and Not Listed (5).
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4 3 NYCRR Part 225-1.2 Sulfur in fuel limitations. These regulations do not explicitly name No. 4 oil,
which is a mixture of distillate and residual oils.

5 New York Oil and Propane Database 2010.
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Unlike the residential sector, use of wood for industrial heating is rare and is most commonly found in
facilities associated with the wood products industry. A database developed by the Project Team
estimates that NYS’ current inventory of ICI boilers fueled by wood includes 62 sawmills, 13 schools,
7 pellet mills, 3 industrial users, 2 paper mills, 2 commercial buildings, 2 greenhouses, and 2 hospitals.
Figure 2-14 depicts the location of these facilities. Use of wood pellets appears to be higher in
neighboring states where access to natural gas is limited. However, use of biomass in ICI applications
is higher in NYS than in other states such as Connecticut, Massachusetts, and Rhode Island.

Figure 2-14. Pellet Producers and Key Industrial and Commercial Wood Fuel Consumers in
New York State and Nearby States

Source: INRS 2013
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2.2.4.1 Size Distribution of Units

Because the Oil and Propane Boiler database does not consistently include information on boiler capacity,
it provides limited information on the size distribution of ICI oil and propane boilers in NYS. Analysis of
the database indicates that of the 8,749 boilers for which size is specified, the majority are small, with an
average operating capacity of less than 250,000 Btu per hour. This means that more than 80% of NYS ICI
boilers, primarily in commercial applications, are not subject to either state or federal emission standards
(shown in Figure 2-15). The NYS ICI boiler inventory appears to show, on average, boilers that are
smaller in size relative to the nationwide size distribution of commercial and industrial heating units
(shown in Figure 2-16). According to the Oak Ridge National Laboratory Report, 28% of the total
industrial and commercial boilers nationwide have an operating capacity greater than 10 mmBtu/hr.6 The
Oak Ridge Report also indicates that installation of new boilers are most likely to occur at food-related
facilities, chemical plants, educational institutions, and health care facilities. The smaller size of boilers in
NYS may be due to more frequent use of multiple small boilers working in tandem in a single facility,
rather than one large unit.

Figure 2-15. NY ICI Propane and Oil Boilers by Size
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6 Oak Ridge National Laboratory, 2005, Characterization of the U.S. Industrial/Commercial Boiler Population Report.
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Figure 2-16. Number of U.S. Industrial & Commercial Oil-fired Boilers by Size in 2005
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2.2.4.2 Geographic Distribution of Units

The distribution of ICI boilers used for space heating in NYS is shown in Figure 2-17. In many areas with
the greatest concentration of boilers, there is ready access to natural gas. Given the small cost differential
between wood and natural gas, consumers are more likely to switch to natural gas than biomass in these
locations. Reasons for switching to natural gas over wood when prices are comparable relate to ease of
integration and use, higher efficiency and emissions performance. Therefore, identification of areas with
large concentrations of oil-fired boilers that have limited access to natural gas is likely to be more

informative and useful in predicting where wood may be installed.
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Figure 2-17. Industrial & Commercial Oil-fired Boiler Installations by County in 2005

Source: New York Oil and Propane database 2010.
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Comparing Figure 2-17 and Figure 2-18 shows that many space-heating boilers are located in areas
with access to natural gas (13,462), while in other regions of NYS, ICI boilers do not have easy access
to natural gas lines. Approximately 6,739 space-heating boilers are located in areas without access to

natural gas.

28



Figure 2-18. Number of ICI Qil- and Propane-Fired Boilers in the Institutional, Commercial, and
Industrial Sectors, by County, Located Near Natural Gas Lines

Source: New York Oil and Propane database 2010
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2.2.4.3 Age of Units

The year of installation is specified for 23,093 of the boilers in the New York Oil and Propane database
obtained from an analysis of boilers for US EPA’s boiler rules. In many cases, however, the actual year of
installation year appears to be unknown or installation dates were rounded to the nearest five or 10 years.

Therefore, in Figure 2-19, installations are shown by decade of installation rather than by the exact years.

29



Figure 2-19. Industrial and Commercial Boilers by Decade of Installation

Source database only includes installations dated 2004 and earlier; there is insufficient data to include a
distribution of sizes within each age category.

Source: New York Oil and Propane database 2010.
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2.3 Summary of Findings

Use of wood for home heating purposes is a small but growing market in NYS. A small but growing
number of in-state manufacturers are producing high-efficiency, low-emission residential heating devices.
Based on available data, although wood use represents a small fraction of space heating needs in New
York, the amount of wood fuel use in NYS has grown exponentially over the last decade. The lack of
state-level data on device sales and cordwood harvesting, however, make it impossible to precisely
characterize what segment of the residential heating market is growing and if the growth is occurring in
cordwood, chip, or pellet fuels. The use of wood heating in the ICI sector is insignificant and primarily
found in wood processing operations, with a few NY'S schools also heating with wood.
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While the overall use of wood for heating purposes is minimal compared to other fuels used for

heating, its impact on NYS’ air quality is significant. Figure 2-20 highlights the fine particulate (PM2s)
contributions by source category. While wood heat provides less than 2% of NYS’ overall heating needs,
the residential wood heating sector contributes more than 90% of the PM.s emissions in NYS. To put
this in perspective, residential wood heating currently contributes 275% more PM_s than all ICI heating
emissions combined, 550% more PM s than the electricity generation sector, and 35% more PM2s than
the transportation sector. High emissions from the residential wood heating sector are attributable to the
large inventory of unregulated devices in NYS.

Figure 2-20. Annual Tons of PM2s Emissions in 2012 by Sector

Source: NEI 2012
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3 Woody Biomass Regulatory Framework

This chapter provides an overview of the federal, New York State, and European regulatory requirements,
fuel standards, and emission testing protocols for residential and ICI woody biomass devices. In the
United States, wood-heating devices and fuels are regulated at the federal, state, and local government
levels. Significant differences exist between state and federal regulatory requirements for wood-heating
devices, and between United States and European requirements.

3.1 U.S. Federal Requirements

Federal emission standards apply to most new residential wood heating devices and ICI wood heating
units with a heat output in excess of 10 MMBtu/hr. ICI units with a heat output of less than 10 MMBtu/hr
are subject to a federal work practice standard, which only requires a tune-up every two or five years.

3.1.1 Federal New Source Performance Standards

New source performance standards (NSPS) are authorized under Clean Air Act (CAA) § 111, and
codified in 40 CFR Part 60. NSPS standards establish technology-based standards for specific source
categories, such as ICI boilers, that reflect the degree of emission reduction that is achievable through
application of the best system of emission reduction (BSER). NSPS standards generally contain emission
limits for air pollutants such as carbon monoxide (CO), particulate matter (PM), nitrogen oxides (NOy),
and sulfur dioxide (SO>). ICI boilers and residential wood heating units are subject to separate NSPS
standards: 40 CFR Part 60 Subpart Dc—Standards of Performance for Small Industrial-Commercial-
Institutional Steam Generating Units) and 40 CFR Part 60 Subpart AAA and QQQQ—Standards of
Performance for New Residential Wood Heaters, New Residential Hydronic Heaters and Forced-Air

Furnaces.

3.1.1.1 NSPS for ICI Boilers

Subpart Dc establishes a PM emission limits for ICI boilers with a heat output greater than 30 MMBtu/hr.
The PM emission standard is 0.03 Ib/MMBtu. The NSPS for ICI boilers does not apply to any wood
boiler smaller than 30 MMBtu/hr. Additional requirements for these units are contained in National

Emission Standards for Hazardous Air Pollutants (NESHAP) and state regulations.

33



3.1.1.2 NSPS for Residential Wood Heaters

In 2015, USEPA revised the NSPS for residential wood devices (Standards of Performance for New
Residential Wood Heaters, New Residential Hydronic Heaters and Forced-Air Furnaces), updating
and expanding the sources covered under the previous residential wood heaters NSPS adopted in 1988.
It should be noted that this NSPS is the only one to regulate a consumer product. All other NSPS
regulations apply to industrial, institutional, or commercial units. Typically, individual NSPS units

are required to conduct periodic stack testing to demonstrate compliance with the emission standard.
For consumer products, however, USEPA established a certification process that requires a single

emission test for each model line to certify compliance with the standard.

The 1988 NSPS expressly exempted a broad suite of devices, including those with one or more of the

following characteristics:

e  An air-to-fuel ratio less than 35-to-1.

e A usable firebox volume of less than 20 cubic feet.
e A minimum burn rate of less than 5 kg/hr.

e A maximum weight of 800 kg excluding fixtures.

In addition, the regulation specifically exempted the following types of units:

e Wood heaters used solely for research and development purposes.
e Wood heaters manufactured for export (partially exempt).

e  Coal-only heaters.

e  Open masonry fireplaces constructed on site.

o Boilers.

e  Furnaces.

e  Cookstoves.

Additionally, the 1988 NSPS differentiated between units with catalytic controls and those with
non-catalytic controls. The emission standard for catalytic devices was lowered to compensate for
anticipated degradation of the catalytic controls over the expected lifetime of the unit. Catalytic units
could not emit more than a weighted average of 4.1 grams per hour (g/hr) of PM, and no stack test run
could exceed 15 g/hr. Noncatalytic models could not emit more than a weighted average of 7.5 g/hr of
PM. The rule did not require efficiency testing, but rather allowed companies to advertise a default

value of 63% efficiency.

34



On March 16, 2015, USEPA published revised standards for residential heating devices that take effect
on May 16, 2015. Under this rulemaking, USEPA expanded the types of devices regulated by the NSPS,
eliminating many of the previous exemptions and adopting a new subpart to regulate central heating
devices. Under the 2015 rule, 40 CFR Part 60 Subpart AAA regulates wood-fired room heating devices,
including cordwood stoves currently subject to the NSPS, and adds pellet stoves and single burn rate
cordwood stoves. (These cordwood stoves do not have adjustments to vary device burn rate). The new
rule narrows definitions for exempt appliances to ensure that all room heating devices, except fireplaces,
are subject to the regulation. USEPA adopted new Subpart QQQQ, which regulates residential wood-fired
central heating devices, including indoor and outdoor hydronic heaters and forced air furnaces. The 2015
rule establishes PM emission standards for these devices and requires reporting to EPA of CO emissions
and device efficiency. Implementation of final more stringent standards will take effect in May 2020.
Currently, this rule is being litigated by industry, which is challenging the Step 2 emission limits and
USEPA’s authority not to use ASTM International methods. Table 3-1 provides an overview of the new
standards. The 1988 rule exempted many devices from the emission standard requirements, including
single burn rate woodstoves,” pellet stoves, wood furnaces, wood boilers, and hydronic heaters; however,

under the 2015 rule, these units now must comply with testing and emission standard requirements.

7 These woodstoves do not have built-in air controls.
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Table 3-1. Overview of 2015 NSPS Emission Standards for Wood-fired Residential Heaters

Device Step 1 Step 1 Step 2 Step 2 Step 3 Step 3
Emission Effective Emission Effective Emission Effective
Standard Date Standard Date Standard Date
Room 4.5 g/hr (WA) May 16, 2.0 g/hr (WA)crib May 16, Not applicable
Heater 2015 OR 2020
2.5 g/hr (WA)cord
Hydronic 0.32 Ib/MMBtu/hr May 16, 0.10 Ib/MMBtu/hr May 16, Not applicable
Heaters (output) (WA) no 2015 (output) (IR) 2020
run to exceed 18 (crib)
g/hr OR
0.15 Ib/MMBtu/hr
(output) (IR)
(cord)

Forced Air Work practice May 16, 0.93 Ib/MMBtu/hr May 16, 0.15 Ib/MMBtu/hr | May 16,
Furnaces standard 2015 2016 2020
<65,000

Btu/hr

Forced Air Work practice May 16, 0.93 Ib/MMBtu/hr May 16, 0.15 Ib/MMBtu/hr | May 16,
Furnaces standard 2015 2017 2020
>65,000

Btu/hr
Masonry
Heaters No federal regulations apply

3.1.1.3 National Emission Standards for Hazardous Air Pollutants

The Clean Air Act requires USEPA to list categories of “major sources” of hazardous air pollutants
(HAPs) and to issue NESHAPs for such sources (CAA § 112(c)(1)). Major sources are defined as any
stationary source or group of stationary sources that emits, or has the potential to emit (PTE), at least

10 tons/year of any HAP, or 25 tons/year of any combination of HAPs (CAA § 112(a)(1)). NESHAP

standards “require the maximum degree of reduction in emissions of the hazardous air pollutants subject

to [CAA § 112]” that the USEPA determines is achievable, taking into account certain factors such as

cost, energy requirements, and other impacts. The HAP standards are commonly referred to as MACT
(maximum achievable control technology) standards (CAA § 112(d)(2)).
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Section 112(b) includes a specific list of 188 HAPs. Pollutants on the HAPs list emitted by woody
biomass boilers include polycyclic organic matter (POM),8 formaldehyde, naphthalene, and a number
of metals, including mercury. USEPA has the legal authority to impose NESHAP emission standards
on both new and existing units, but often the standard for new sources is more stringent than that for

existing units.

In 2012, USEPA finalized a rule under 40 CFR Part 63, Subpart DDDDD that establishes emission
limits and work practice standards for HAPs emitted from ICI boilers and process heaters classified as
major sources. Subpart DDDDD further establishes requirements to demonstrate initial and continuous
compliance with the emission limits and work practice standards. The rule includes limits for new and
existing units, and different standards apply to units according to boiler size. A large boiler is larger
than 10 MMBtu/hr while a small boiler is smaller than 10 MMBtu/hr. Table 3-2 and Table 3-3 cover
the emission standards for large biomass-fired boilers. The requirements for small boilers are the same

as listed for area source units detailed in the next section.

Table 3-2. New Large Biomass Boilers

Unit type Mercury Hydrogen (6{0) PM
TBtu/hr Chloride ppm at 3% O2 Ib/MMBtu/hr
Ib/MMBtu/hr (st=stack test or
cm=continuous
emission monitor)
Wet Stoker 0.8 0.022 620 ST 0.030 ST
390 CEM 0.000026 CEM
Kiln Dried Stoker 0.8 0.022 460 ST 0.030 ST
0.0040 CEM
Fluidized Bed 0.8 0.022 230 ST 0.0098 ST
310 CEM 0.000083 CEM
Suspension Burner 0.8 0.022 2,400 ST 0.30 ST
2,000 CEM 0.0065 CEM
Dutch Oven/Pile Burner 0.8 0.022 330 ST 0.0032 ST
520 CEM 0.000039 CEM
Fuel Cell 0.8 0.022 910 ST 0.020 ST
0.000029 CEM
Hybrid Suspension Grate 0.8 0.022 1,100 ST 0.026 ST
900 CEM 0.00044 CEM

8 The CAA 8 112 HAPs list uses the term polycyclic organic matter (POM) essentially as an indicator of incomplete
combustion products. POM is a fairly broad term, and is inclusive of benzo(a)pyrene and other polycyclic aromatic
hydrocarbons that are commonly emitted from wood combustion.
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Table 3-3. Existing Large Biomass Boilers

Unit type Mercury Hydrogen (6{0) PM
TBtu/hr Chloride ppm at 3% O2 Ib/MMBtu/hr
Ib/MMBtu/hr (st=stack test or
cm=continuous
emission
monitor)
Wet Stoker 5.7 5.7 1,500 ST 0.037 ST
720 CEM 0.00024 CEM
Kiln Dried Stoker 5.7 5.7 460 ST 0.32 ST
0.004 CEM
Fluidized Bed 5.7 5.7 470 ST 0.11 ST
310 CEM 0.0012 CEM
Suspension Burner 5.7 5.7 2,400 ST 0.051 ST
2,000 CEM 0.0065 CEM
Dutch Oven/Pile Burner 5.7 5.7 0.28 ST
0.0020 CEM
Fuel Cell 5.7 5.7 0.020 ST
0.0058 CEM
Hybrid Suspension Grate 5.7 5.7 0.44 ST
0.00045 CEM

3.1.2 Area Source Program

USEPA is required under CAA § 112(c)(3) and (k) to issue emissions standards for “area sources.”
An area source is any stationary source that is not a major source.® Under CAA § 112(d)(5), USEPA
may, in lieu of MACT standards under § 112(d)(2), elect to promulgate standards or requirements for
area sources, “which provide for the use of generally available control technologies (GACT) or
management practices to reduce emissions of hazardous air pollutants.” The following lays out the

GACT standards developed for the Area Source Boiler rule:

e  For new solid fuel units larger than 30 MMBtu:

o PM-0.03Ib/MMBtu
o  Conduct an energy assessment

e  For new solid fuel units sized 10 - 30 MMBtu:

o PM-0.07 Ib/MMBtu
o  Conduct an energy assessment

e  For new solid fuel units (no size limit):

9 Specifically, these provisions require USEPA to ensure that area sources emitting 90% of the emissions of 30 specific
HAPs be subject to regulation under CAA § 112.
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o Biennial tune up, unless a seasonal or limited use boiler. Seasonal or limited use boilers
need to conduct tune-ups every five years.

3.1.2.1 PM National Ambient Air Quality Standards

The Clean Air Act requires USEPA to set national ambient air quality standards (NAAQSS). States are
responsible for achieving compliance with the NAAQS through the development and implementation
of air quality control plans called State Implementation Plans (SIPs). Counties where monitors measure
ambient pollution levels above the standard, and nearby upwind areas with emissions that contribute to
the downwind pollution problem are designated in nonattainment. For wood boilers, the relevant
NAAQSs are those for PM. s, of which there are two standards - an annual averaged NAAQS and a
24-hour daily NAAQS.

USEPA completed a review of the PM; s standards in 2012. The annual standard was reduced

from 15 micrograms per cubic meter (ug/m?®) to 12 pg/m?, while the 24-hour NAAQS was retained

at 35 pg/mé. EPA is also required to set a secondary standard. Under the last revision, emission levels
for the secondary standard were set to match the primary standard. To attain the 24-hour NAAQS, the
three-year average of the annual 98th percentile of 24-hour concentrations at each “population-oriented”
monitor within an area may not exceed 35 pg/m®. There is no standard for sub-daily standard under the
NAAQS.

In December 2014, USEPA issued final designations for nonattainment areas for the 2012 PM NAAQS.
No areas in NYS were designated as nonattainment. The nearest designated nonattainment areas to NYS

are in Ohio and Pennsylvania, while no other Northeast states had areas in nonattainment.

The process to revisit and potentially further revise both the annual and the daily PM standards is
now underway. Any revision of the standards is likely to be proposed in 2018. Given the significant
contribution of particulate emissions from combustion of wood to airsheds in NYS and elsewhere,
additional regulation of this source category may become necessary if PM NAAQS levels become

more stringent.

3.2 State Emissions Standards

Many states regulate sources not covered under federal requirements in their minor source permitting
and state air toxics programs. The applicability thresholds and emission standards for these programs

vary significantly from state to state.
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3.2.1 Minor Source Permitting

Within the Northeast, regulations for PM vary across the eight states analyzed. Typical regulations in

the Northeast require a case-by-case review and Best Available Control Technology (BACT) analysis.

This means that the emission limit can change to reflect improvements in boiler design and control

technologies. Five states (Connecticut, Maine, New Jersey, Rhode Island, and Vermont) in the eight-state

region have adopted BACT requirements for these boilers. In these states, emission limits are in the range

of 0.03 — 0.10 Ib/MMBtu. Three states have an emission standard. In Massachusetts, the standard is
0.10 Ib/MMBtu. In New Hampshire, the standard is 0.30 Io/MMBtu. NYS’ 0.6 Ib/MMBtu standard is

notable insofar as it was adopted more than 40 years ago and is significantly less stringent than those

subsequently adopted by other states in the region. Table 3-4 provides an overview of thresholds and

emission limits for the eight northeastern states.

Table 3-4. Overview of Northeastern State Requirements

(approximately 5-6 MMBtu/hr)

State Boiler Size Threshold Emission Standard
Connecticut PTE of 15 tons per year (tpy) of any air Case-by-case BACT determination
pollutant Most recent determination
0.10 Ib/MMBtu heat input
Maine 10 MMBtu (aggregated) Case-by-case BACT determination
Most recent determination
0.30 Ib/MMBtu heat input
Massachusetts 1 MMBtu 0.10 Ib/MMBtu heat input
New Hampshire Larger than 2 MMBtu 0.3 Ib/MMBtu heat input
New Jersey 1 MMBtu Case-by-case BACT determination
No recent determinations
New York Larger than 1 MMBtu 0.6 Ib/MMBtu heat input
Rhode Island Larger than 1 MMBtu Case-by-case BACT determination
Most recent determination
0.10 Ib/MMBtu heat input
Vermont Larger than 90 horsepower (HP) Case-by-case BACT determination

Most recent determination
0.03 Ib/MMBtu heat input
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3.2.2 State Air Toxic Programs

Some state air toxics programs have adopted emission limits for small- and medium-sized wood chip
boilers (e.g., Rhode Island and Vermont). State programs for air toxics vary widely from state to state,
but they typically seek to identify and regulate sources of toxic emissions with the potential to adversely
impact public health. Standards may be in the form of emission rates or concentrations derived from

modeling.

Regulatory requirements for the NYS air toxics control program are principally contained in 6 NYCRR
Part 212. This regulation uses a rating system to specify the degree of pollution control required for
sources of toxic air pollutants. Ratings are based on a contaminant’s toxicity (high, moderate, or low),
predicted ambient impacts, the proximity of ambient impacts to neighboring communities, existing
background concentrations, and the potential future growth of the impacted area. By definition the

Part 212 regulation excludes combustion installations such as solid, liquid or gas boilers from these
requirements so no state regulations apply.

3.2.3 Outdoor Wood Boiler Regulations

In NYS, inconsistencies exist in emission and siting regulations for biomass units. NYS currently
regulates outdoor wood boilers (OWBSs). The regulation requires that OWBs meet an emission standard
of 0.32 Ib/MMBLtu heat output.t® Additionally, the regulation states that residential OWBSs may not be
used or installed within 100 feet of a property line and a commercial unit cannot be installed within

200 feet from the nearest property line of any kind, 300 feet from a residential property line, or 1,000 feet
of a school. Because schools tend to install units that are larger than OWBs, the emission rates of chip
boilers used in school settings have higher mass over time emissions than OWBs and in some cases may
even have higher emission rates on a Btu per hour basis. The current regulatory system allows ICI units
sized 1 to 10 MMBtu/hr to emit pollution at significantly higher rates than residential units or smaller

commercial cordwood-fired systems, even when adjusting for size differences.

10 |t should be noted that a heat output emission rate will be higher than a heat input rate since the efficiency of
the device is calculated into the final value.
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3.2.4 New York State Education Department Requirements

For installation at schools, wood-fired boilers must comply with draft State Education Department

requirements. In school settings, New York requires biomass boilers to be designed to minimize potential

health and safety effect, which includes:

Perform an evaluation of the potential health and environmental effects to include a comparison
of potential biomass boiler emissions and thermal efficiencies to displaced fuels systems

(e.g., oil, gas, etc.), discussion of proposed fuel delivery mechanisms and storage,

consideration of potential wind patterns and terrain as it may influence emission impacts.
Obtain approval from the Department of Environmental Conservation Division of Air
Resources by way of an issued air permit or registration.

Obtain approval by the Commissioner of Education is contingent upon Department of
Environmental Conservation approval.

The design of the unit must include:

o Boiler room and fuel storage areas attached to student-occupied buildings must be fully equipped
with fire sprinklers.

Final fuel feed delivery system to boiler must be interlocked with the boiler to operate at all
times the boiler is operating, or otherwise maintained clear of fuel when the system is not
actively calling for fuel.

Final feed and portion of feed system delivering fuel to the final feed system must be provided
with an automatic fire suppression system, designed to flood the feed system, upon detection of
a fire in feed system.

Control system must incorporate a time lag prior to reducing air supply when going from high
fire to low fire.

Upon loss of draft the fuel feed system must shut down.

Fuel storage areas, attached to occupied buildings, shall be separated from the occupied portion
of the building by two-hour, fire rated construction.

Fuel storage areas, attached to occupied buildings, must be designed to prevent dust, odors, and
potential, toxic gases from entering the occupied portion of the building.

Electrical devices, located in fuel storage areas shall be designed for expected hazard.

Carbon monoxide detector(s) and alarm system are required in all building spaces, located
adjacent to pellet storage areas that are attached to occupied buildings.

NYS Education Department also strongly recommends that schools consider installing a high-efficiency

pellet boiler (minimum efficiency of 85% at high load); emission controls; thermal storage; boiler

optimization controls; pellet storage; stacks designed and positioned to minimize wake effects from

buildings or terrain; sample ports in the combustion vent stream; and other technologies or equipment

arrangements to minimize emissions and have active ventilation systems in pellet storage areas.
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3.3 European Emission Standards

In Europe, regulations for wood heating systems differ significantly in approach and form. Unlike
the U.S. system, European regulations are based on maximum heat output and all units are subject to
emission standards. Additionally, European requirements extend beyond PM; typically standards are

established for efficiency, CO, volatile organic compounds, and NOy.1t

3.3.1 European Residential Emission Limits

In Europe, as in the U.S., several standards apply to residential units, and they are based on European
Norm (EN) standards (EN 14785 for pellet stoves, EN 13240 for cordwood stoves, EN 303-5 for pellet,
chip and cordwood boilers). Unlike the U.S., however, there is no single emission standard but rather
devices are placed into different performance categories based on their emission tests. Emission standards
for these performance categories are revisited and revised at regular intervals (typically every five years).
When examining European units, it is important to look at not only whether the unit passes the standard,
but at what classification level. Much like the states with USEPA standards, individual European nations

can set stricter requirements than the EN standards.

In Europe, residential boilers and stoves with a nominal power below 1 MMBtu/hr have to be tested using
the relevant European test method. As a result, every boiler or stove model sold in Europe has a certificate
demonstrating emissions and efficiency performance using one of the three test methods previously
referenced. Unlike the U.S., there are also standards for CO, NOy, and VOC, as well as minimum

efficiency levels.

11 More detailed information on European Emission Standard programs can be found in Section 5 of the European
Wood-Heating Technology Survey at nyserda.ny.gov/Cleantech-and-Innovation/EA-Reports-and-Studies/Other-
Technical-Reports/European-Wood-Heating-Technology-Survey
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3.3.1.1 European Space Heating

Much like the USEPA 2015 NSPS, the European program has multiple test methods for different types
of devices. The EN standards only provide limits for CO and efficiency. Individual countries have built
on these requirements adding emission standards for NOy, VOCs, and PM. The emission standard for
COis 1 % (12,500 mg/m3) based on 13% O in the flue gas, and the minimum efficiency based on the
gross calorific value (GCV) must be equal to or exceed 50 % (EN13240 p. 21). These numbers are

minimum requirements for entry into the EN classification schema.

3.3.1.2 European Emission Standards for Pellet Stoves

For stoves fed with wood pellets, the European standard EN 14785 “Residential space heating appliances
fired by wood pellets” defines European requirements. As it is possible to change the heat output in pellet
stoves, the efficiency as well as the CO emission limits are set for two cases: nominal heat output and
partial output. The efficiency has to be at least 75% when the stove operates at maximum load and at
partial load it must not be less than 70%. Regarding the CO concentration in the flue gases, the defined
limit is 0.04% (500 milligrams per cubic meter [mg/m?]) at nominal load and 0.06% (750 mg/m3) at
partial load. These CO limits are based on 13% oxygen content in the flue gas (EN 14785 2006, p. 23).

3.3.1.3 European Emission Standards for Wood-fired Central Heating Units

In Europe, all central heating devices below 1 MMBtu/hr must meet the same European EN 303-5
standard. This standard applies to automatic and hand fed units, as well as pellet and cordwood units.
The rule establishes construction/material requirements, limits for efficiency, and comprehensive

emission standards.

Separate unit efficiency standards are established for three different unit classes to reflect diverse
combustion standards across Europe. The required efficiency (ng) is calculated based on the nominal
heat output (QN) of the boiler as follows (EN 303-5, p. 26):

e Class3:ng = 67 + 6 * log(Qy)
e Class2:ng =57+ 6 * log(Qy)
e Classl:ng =47+ 6 * log(Qy)
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The particulate emission limit ranges from 200 mg/m3 at 10% O (class 1) to 150 mg/m? at 10% O;

(class 3) for manually stoked boilers (EN 303-5, p. 29). Conversion factors developed by BioEnergy 2020
translate performance European emissions data to U.S. metrics. Based on the conversion factors,

EN standards requires an emission rate of 0.22 Ib/MMBtu for Class 1 status and 0.17 Ib/MMBtu for

class 3 status (Musil-Schlaeffer 2010, p. 30-31). Table 3-5 contains the performance standards for the

EN 303-5 performance categories.

Table 3-5. Performance Standards for the EN 303-5 Performance Categories

Stoking Nominal Emission Limits at 12% O
Method Heat Load
in
MBtu/hr
CO in mg/m? VOC in mg/m?3 PM -filterable- in
mg/m? (Ib/MMBtu/hr)
Class class class
1 2 3 1 2 3 1 2 3
Manual <170 20455 | 6545 | 4090 | 1635 | 245 | 120 165 145 125

(0.22) | (0.20) | (0.17)

170-510 | 10227 | 4090 | 2045 | 1230 | 165 | 80 | 165 | 145 | 125
(0.22) | (0.20) | (0.17)

510 -1025 | 10227 | 1635 | 980 | 1230 | 165 | 80 | 165 | 145 | 125
(0.22) | (0.20) | (0.17)

Automatic <170 12270 | 4090 | 2455 | 1430 | 165 | 80 | 165 | 145 | 125
(0.20) | (0.18) | (0.15)

170-510 | 10230 | 3680 | 2045 | 1020 | 120 | 65 | 165 | 145 | 125
(0.20) | (0.18) | (0.15)

510-1025 | 10230 | 1635 | 980 | 1020 | 120 | 65 | 165 | 145 | 125
(0.20) | (0.18) | (0.15)

3.3.2 European ICI Emission Limits

For combustion systems with nominal heat rates over 1.7 MMBtu/hr, there is no European-wide standard,
but national standards do exist. Austrian standards (“Feuerungsanlagenverordnung” (FAV) — Regulations

for Combustion Plants) for units larger than 10 MMBtu/hr are shown in Table 3-6.
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Table 3-6. Emission Standards for Austrian Wood Chip Furnaces (1-10 MMBtu/hr)

Sources: FAV, 1997, p. 2747; FAV, 2011, p. 3

Pollutant/Performance Value NL 0.34-1.19 NL 1.19-6.8 NL 6.8-17
MMBtu/hr MMBtu/hr MMBtu/hr

Efficiency (%) GCV-based at full load (FL) 81.052 81.052 81.052

PM emissions (Ib/MMBtu) at FL 0.2013 0.0671 0.0268

CO emissions (Ib/MMBtu) at FL 0.3355 0.3355 0.3355

OGC emissions (Ib/MMBtu) at FL 0.6709 0.5367 0.5367

NOx emissions (Ib/MMBtu) at FL 0.3355 0.3335 0.3355

a Value from reference plant (1.32 MMBtu/hr NL) from Kaltschmitt, Streicher, 2009, p. 448.

Germany regulates wood-fired ICI applications under the Federal Emission Control Act
(“Bundesimissionsschutzverordnung”-BImSchV), with the standards listed in Table 3-7. Combustion
units installed after December 31, 2014 are no longer distinguished by their nominal loads, but rather
their emission rates. After December 31, 2014, the emission limits decrease to 0.03038 Ib/MMBtu for
particulate matter and 0.6075 Ib/MMBtu for CO (BImSchV 2010).

Table 3-7. Emission Standards for European (Germany) Wood Chip Furnaces (1-10 MMBtu/hr)
Effective December 31, 2014

Source: BImSchV, 2010, p. 41.

Pollutant Emission Standard
PM emissions (Ib/MMBtu) at full load (FL) 0.03038 Ib/MMBtu
CO emissions (Ib/MMBtu) at FL 0.6075 Ib/MMBtu

The Austrian regulation for combustion plants (FAV) is valid for ICI units sized 1.7 to 17 MMBtu
(FAV 1997 and FAV 2011). Compared to small-scale applications, units that are subject to this standard
are required to continuously monitor emissions. Austrian emission standards are set forth in Table 3-8.
Exceedances of these limits trigger requirements for installation of secondary pollution controls or

measures.

There is no European-wide standard for large-scale combustion systems. Emission standards adopted
by Austria for large-scale systems are provided in Table 3-8. U.S. and European standards for PM are
similar, but European standards regulate additional pollutants and standards for ICI boilers sized

1-10 MMBtu/hr are significantly more stringent.
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Table 3-8. Emission Standards for Large-scale Heating Systems in Austria (>10 MMBtu/hr)

Sources: FAV, 1997, p. 2747; FAV, 2011, p. 3

Pollutant Minimum requirements?® | Minimum requirements?
(NL 17-34 MMBtu/hr) (NL >34 MMBtu/hr)
PM emissions (Ib/MMBtu) at full load (FL) 0.0268 0.0268
CO emissions (Ib/MMBtu) at FL 0.1342 0.1342
Organic gaseous carbon (OGC) 0.5367 0.2684
emissions (Ib/MMBtu) at FL
NOx emissions (Ib/MMBtu) at FL 0.3355 0.2013

a Reference fuel is wood chips.

3.4 Test Methods

Relevant to U.S. and European emission standards for wood-fired heating devices are the related test
methods. This section provides a short summary of applicable approved U.S. and European market test

methods and identifies differences between the methods.

3.4.1 Residential Applications

The emission and efficiency requirements for residential applications differ depending on the fuel
and the combustion technology. A summary of European and U.S. standards is provided in the

following sections.

3.4.1.1 Cordwood Stoves

The U.S. test method to measure emissions from woodstoves is USEPA Method 28, which was adopted
in 1988, and is codified in 40 CFR part 60, subpart AAA. The test method specifies the use of untreated,
air-dried, Douglas fir lumber (note that this is dimensional lumber, not cordwood) with a moisture content
range of 16% to 20% on a wet basis or 19% to 25% on a dry basis. The test method also specifies the size
of the wood, depending on firebox volume, how it is to be loaded, and fuel ignition procedures. There are
slight variations for catalyst-equipped heaters. The rule includes a fueling protocol for emission testing
and requires four test runs at specified burn rate categories as indicated in Table 3-9. The method
recognizes that not all stoves can operate in all four burn categories. Accordingly, the method allows
stoves that cannot operate in the Category 1 range to conduct two complete runs in the Category 2 range.
The average emission rate is determined by calculating a weighted average based on Table 28-1 in the
1988 NSPS.
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Table 3-9. Burn Rate Categories for USEPA Method 28

Category 1

Category 2

Category 3

Category 4

Average Burn Rate on <0.80
kg/hr (dry basis)

0.80to 1.25

1.25t01.90

Maximum burn rate

USEPA Method 28 specifies two methods (Method 5G and 5H) for measuring particulate matter.

Method 5G uses a dilution tunnel method to measure PM emissions. In this method:

o  Exhaust gas is collected via the stack of a wood heater under a total collection hood.

e  Stack exhaust gas is combined with ambient dilution air. The purpose is to mimic the
expected conditions in the real world.

e  Material is drawn under a specific dilution ratio in the sampling tunnel onto two glass

fiber filters in series.

e  Filters must remain at a temperature of no more than 32 °C (90 °F).

Method 5H is somewhat akin to typical PM field measurement protocols and uses the following process:

e  Exhaust gas is withdrawn from a single point in the stack.

e  Material is collected on two glass fiber filters separated by impingers immersed in an ice water

bath.

o  Filter #1 is maintained at a temperature of no greater than 120 °C (248 °F).

e  Filter #2 and the impinger system are cooled so that the exit temperature of the second filter is

no more than 20 °C (68 °F). The purpose of the second filter and cooling system is to ensure

collection of the condensable PM.

Under both methods, filters, probes, and impingers are measured gravimetrically and desiccated in a

humidity controlled environment to ensure removal of water. Measurements are taken at prescribed

intervals, final measures are determined after filter measurements have stabilized. The final emission

result is a mass over time number based on a weighted average of the emission rates of the four burn

categories.
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Europe uses EN 13240 as the method to measure emissions from woodstoves. This method was prepared
by the European Committee for Standardization (CEN) through its technical Committee CEN TC 295,
and adopted in April 2001. Unlike the U.S. method, the EN method is not in the public domain and is

protected under copyright. Therefore, purchasing a copy of the method is the only way to obtain the

complete method. The EN method varies significantly from the U.S. test method in several key areas:

measurement method, fuel type, burn rates, pollutants measured, calculation methods, and metrics

reported. An overview of test components is in Table 3-10.

Table 3-10. Comparison of USEPA Method 28 and EN 13240

Metric

USEPA Method 28

EN 13240

Full load Partial load

Test Type

Hot to Hot Test

Hot to Hot Test

Measurement Method

Dilution tunnel or direct flue
gas to cooled impingers

Direct flue gas

Fuel

Dimensional lumber
Douglas Fir

Cordwood
Multiple species allowed including birch and beech

Test Duration

Returns to weight prior to
loading the fuel charge

Entire fuel charge has
been burnt and only

Returns to weight prior to
loading the fuel charge

ash remains
Burn Rates 4 burn categories: 2 burn categories
Low Maximum burn rate
Med-low Partial load, 30% of maximum burn rate
Med-high
Maximum burn rate
Pollutants Total PM Filterable PM
Carbon Monoxide
Nitrogen Oxides
VOCs
Metric Grams per hour Gram per megajoule

Emission rate calculation

Weighted average

Reported by load, no averaging

Efficiency

No efficiency
measurements; anticipate
proposal to use CSA-B415

Efficiency testing is required

Heat Value of Wood

Higher heat value

Lower heat value

One of the critical differences between the two methods is the capacity to capture the condensable

fraction of PM. Unlike the U.S. method, in which the flue gases are cooled to collect both the filterable

and condensable fraction of PM, the European method utilizes a heated filter media similar to those

required for particulate testing in stacks. The heated filter method only captures the filterable particulate

matter and does not have the capacity to capture the condensable fraction of PM. Although condensable
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PM makes up a significant percentage of emissions in low efficiency devices, it is estimated that the
amount of condensable PM in high efficiency devices may be as low as 10%. Therefore, the difference
in measurement methods is likely to create a larger gap in results for less efficient devices than in more

efficient devices.

Another significant difference is the required test fuel. The U.S. method specifies what type of wood can
be used, the size of the wood, and the placement of wood, while the EN method allows various species
of wood and random placement. The use of cordwood in the EN method rather than dimensional lumber
allows wood to be placed in random patterns, as opposed to the USEPA NSPS prescribed methods that
detail how a fuel charge must be built, including specifications for the size, placement, and spacing of

wood.

Finally, the lack of various burn categories in the European method makes it difficult to compare test
results. In the U.S. method, testing is required at very low load, while the European method requires one
test at the maximum output and one test at a partial load.

3.4.1.2 Residential Central Heating Devices

In the 2015 NSPS, the USEPA identified five test methods that could be used to determine compliance
with emission standards. These tests include USEPA Method 28 WHH, ASTM E2618-13, CSA B415.1,
USEPA Method 28 Partial Thermal Storage, and EN 303-5. These tests vary significantly across major
test parameters, including PM measurement methods, fueling protocols, operational parameters, and
emission profile measurements. Table 3-11 provides an overview of the differences between these

methods.
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Table 3-11. Wood Hydronic Heater Test Method Measurement Parameters

USEPA Method ASTM CSA B415.1 | EPA Method EN 303-5
28 WHH E2618-13 28 Partial
Storage
Manual Loaded Fuel: Crib Cordwood Crib and Cordwood Cordwood
Crib, Cord, or Both cordwood
Addressed
Feed: Manual Both Both Manual Both - wide
Manual/Automatic/Both range including
coal
PM Measurement Dilution tunnel Dilution tunnel Dilution tunnel | Dilution tunnel In stack, hot
method filter
PM measurement Total PM Total PM Total PM Total PM Filterable PM
PM Emission Metric Annual average Annual Simple Annual Average over
Ib/MMBtu output average average of test | average two periods at
Ib/MMBtu runs - Ib/MMBtu full load. mg/m¢
output Ib/MMBtu output
output
Wood Fuel Species white or red oak Any within Any within white or red 5 species
specified specified oak
density range density range
Moisture range (dry 19-25% 19-25% 18-28% 19-25% 13.4-20%
basis)
Method of Efficiency Thermal Output Thermal Stack Loss Thermal Thermal Output
Determination Output Method Output
Number of Burn Rate 4 4¢ 4 4 with 2 as 2
Categories optional
Lowest Output Tested - | 15% 15% 35% 15% 50%¢
Manual Feed
PM Emission Rate YES - RUN YES - RUN NO YES - by NO¢
(g/hr) AVERAGE AVERAGE phase of burn
cycle
Measures Startup NO NO NO YES NO
Thermal Storage? No, NO No, partial, or NO PARTIAL NO
partial, full full
Cold Start? NO YES- If used NO YES- Catland | NO
with storage’ Il
CO Required to be YES YES YES YES YES
measured?
CO emission metric? NO NO YES YES YES
CO Emission Rate NO NO NO YES NO
(g/hr)
Emissions measured for | NO NO NO YES Measurement
phases of burn cycle? during 2
segments only
CO Emission Rate vs NO NO NO YES NO

Time Required
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Table 3-11 continued

USEPA Method ASTM CSA B415.1 | EPA Method EN 303-5
28 WHH E2618-13 28 Partial
Storage
Upper size limit 350,000 Btu/hr? NO - typical 500,000 Btu/hr | 350,000 500 kW (1.7
apps Btu/hr® MMBtu/hr)
described
Fuel Loading for hand- | 10 Ib/ft3 10 Ib/ft® 10 Ib/ft® 10 Ib/ft® Manufacturer's
fed units (minimum) Specifications

Notes:
a. By reference to the USEPA Partnership Agreement.
b. By reference to USEPA M28 WHH.
¢. Not reported but could be estimated from measured data.
d. PM only tested during full load (nominal) output test.
e. Tests are run in four categories with no storage or partial storage. With full storage there is only one run condition
but this is repeated 3 times.
f. With partial thermal storage the Category | (15%) and Il (25%) runs are done with cold start. The Category 111 and
IV runs are done with a hot start. With full storage, only a cold start is used.

More specifically, USEPA Method 28WHH does not integrate use of thermal storage. The BNL test
requires a thermal storage tank capable of absorbing part of the energy from a charge of fuel, and the
ASTM method allows for full, partial, or no storage. Four of these test methods require testing in four
categories, while the EN 303-5 requires testing at just two loads (but requires thermal storage to be
installed in the field). All five methods test at full load (Category 1V) but the partial loads can vary
among the test methods. The USEPA Method 28 WHH, ASTM and BNL methods all test at a low

load (Category 1) of 15% of the full load, but the CSA only tests as low as <35% load and the

EN 303-5 tests a low load between 25% and 50% of full load (Table 3-11). In addition to these significant
differences among test load categories, some test with a hot start only, while others also include a cold
start. The USEPA Method 28 WHH, CSA B415, and EN 303-5 methods only test in a “hot to hot” duty
cycle, while the ASTM includes a cold start if storage is used, and the BNL test requires a cold start.
An additional important difference among test methods is the ability of the test to isolate the start-up,
steady state, and end phases of the burn cycle. Only the BNL test method isolates the three phases.

The EN 303-5 method captures the start-up and steady state at full load, but not at partial load.

In addition, USEPA Method 28 WHH uses crib wood, while all others use cordwood. (CSA may use
either.) All methods use thermal output to determine the thermal efficiency, except for the CSA B425
method, which uses a stack loss method. All of the test methods use a dilution tunnel, except for the
EN 303-5 method, which uses an in-stack method. The USEPA Method 28 WHH, ASTM, CSA, and
BNL report PM in Ib/MMBtu (output), while the EN 303-5 method reports in units of mg/m2. In
addition, the USEPA Method 28 WHH, ASTM, and BNL test methods also report in g/h.
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3.5 Wood Fuel Specifications

Variability in wood fuel properties can have an impact on the heating device operations from the
standpoint of equipment performance, emissions, and efficiency. Wood fuel variability can be
affected by:

e  Fuel density (hardwood versus softwood).
e  Bark content.

e  Moisture content.

e  Fuel proportions.

The U.S. does not have regulatory specifications for wood fuels; however, Europe began developing
wood fuel specifications in 1998 through the European Committee for Standardization process. Under this
process, a technical committee (CEN/TC 335) developed standards to describe all forms of solid biofuels
within Europe, including wood chips, wood pellets and briquettes, logs, sawdust, and straw bales.

Currently, there are various specifications for wood fuels, including:

¢  Normative specifications for wood chips, including classification requirements for origin, size,
moisture content, and ash content.

o  Normative specifications for wood pellets, including physical and elemental content limits,
moisture content, and ash content.

e  Technical standards for specified parameters to ensure a standard measurement method.

The following sections detail information on the U.S. voluntary standards and EN requirements for

wood chips.

3.5.1 Wood Chip Specifications
3.5.1.1 United States

In the United States, there are no standard fuel specifications for wood chips. Due to the lack of
regulatory standards, U.S. equipment cannot be designed to be compatible with a specified fuel. This
means that each installation may have slightly different fuel requirements, based upon the equipment
choice and configuration. Some facilities, however, have developed specifications for wood chips. The
following are wood fuel specifications for two scales of wood heat units developed by Innovative Natural
Resource Solutions LLC. These specifications are intended to reflect the typical requirements for different
U.S. units.
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e Larger Unit (e.g., college district heating, approximately 20,000 tons per year).12 This standard
does not specify density requirements so fuel may be composed of both soft and hardwoods.

O

O
@)

Whole tree chips, whole bole chips from forest thinning and cutting operations, and
mill residue chips.

Nominal size range to be 2% inches x 2% inches x %2 inch.

“Fines” less than 3/16” shall not exceed 10% of the total load.

Overs shall not exceed 12 inches in length and linch in diameter, and shall be
less than 20% of entire load.

Moisture content shall not exceed 45%.

The fuel shall not contain noncombustible material such as dirt and rocks and
contaminants that include, but are not limited to, paint, oils, salts, pressure treated
material, and other contaminants.

Fuel shall contain less than 10% bark.

Total mineral/ash content of the total fuel mix shall be less than 2%.

e  Community-scale Unit (e.g., high school, approximately 1,500 green tons per year).:3 This
standard does not specify density requirements so fuel may be composed of both soft and
hardwoods.

@)

Clean, 100% wood residues from known sources, free from paint, chemicals, glues,
metals, nails, or other nonwood substances. No rotten substances that are evidence of
decomposition and no whole-tree chips.

Moisture content <45%.

Chip size 2.5 inches x 1.5 inches x 5/8 inch maximum.

Delivery via live floor truck, length < 53 feet, height < 14 feet.

3.5.1.2 European Chip Specifications

In Europe, wood chip specifications have been developed and codified in EN 14961-4 (edition

2011-07-15). These requirements lay out physical and elemental specifications, as shown in
Table 3-12 and Table 3-13.

12 Colby College (Maine). Request for Proposals: Biomass Fuel Supply. March 22, 2011.

13 Winnisquam School District (NH). Request for Proposals: Biomass Fuel Supply. August 11, 2009.
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Table 3-12. EN 14961 Wood Chip Sizing Requirements

Dimensions
Classification | Minimum 75 w-% Fines Coarse fraction, (w-%), maximum
in main fraction, fraction, length of particle (mm), maximum
mm (< 3.15 mm) cross sectional area (cm?)
w-%
P16A 3.15<P<16 <12 <3 % >16 mm, and all < 31.5 mm
The cross sectional area of the oversized
particles< 1 cm?
P16B 315<P <16 <12 <3 % >45mm, and all < 120 mm
The cross sectional area of the oversized
particles< 1 cm?
P31.5 8<P<315 <8 <6 % >45mm, and all < 120 mm
The cross sectional area of the oversized
particles< 2 cm?
P45 8<P<45 <8 <6 % > 63 mm and maximum 3.5 % >100 mm,
all <120 mm
The cross sectional area of the oversized
particles< 1 cm?

Table 3-13. Specification of Wood Chips for Non-Industrial Use

Properties Unit Pellet Classification
Al A2 B1 B2
Origin and 1.1.1 Whole trees 1.1.1 Whole 1.1 Forest, 1.2. By-products
source without roots trees plantation and | and residues
without roots irgi rom
(é‘Nccﬂgg‘f {()’ 1.1.3 Stemwood ith other virgin f
1.2.1 Chemically 1.1.3 Stemwood | wood b wood
untreated wood 121 121 processing
residues Chemically Chemically industry
1.1.4.3 Logging untreated wood | yntreated 1.3.Used wood
residues, stored residues wood
broadleaf 1.1.4.3 Logging | residues
residues, stored
broadleaf
Particle size, P | Mm to be selected from to be selected to be selected from
Table 1 from Table 1 Table 1
Moisture, M w-% M10<10 M35 <35 to be specified
M25 < 25
Ash, A w-%dry | A1.0<1.0 A15<15 A3.0<3.0
Net calorific MJ/kg Q13213.0 Q11211.0 to be specified
value, Q or or or
kwh/kg Q3.6 23.6 Q3.123.1
Bulk Density, kg/ loose | BD150 = 150 BD150 = 150 to be specified
BD m? BD200 = 200 BD200 = 200
Nitrogen w-% dry | - - <1.0
Sulfur w-%dry | - - <0.1
Chlorine w-% dry | - - <0.05
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3.5.2 Wood Pellets
3.5.2.1 United States

In the U.S., the Pellet Fuel Institute (PFI) has created a series of voluntary standards for wood pellet
production primarily for labeling purposes and quality control.24 Although the standards are voluntary,
many manufacturers comply with them, as warranties on domestic or imported combustion equipment

may not cover damage of equipment by nonconforming pellets.

The PFI designated quality grades are based primarily on ash content (the amount of ash left behind
after fuel burning), and are as follows: Premium (less than 1.0% ash), Standard (less than 2.0% ash),
and Utility (less than 6.0% ash).15 The PFI has designated 10 labs throughout the U.S. and Canada to
test wood pellets for compliance with its standards.¢ Table 3-14 shows the fuel grade requirements set
by PFI.

14 Ppellet Fuels Institute. "PFI Standards Program." Pellet Fuels Institute. http://www.pelletheat.org/pfi-standards .

15 Pellet Fuels Institute. "PFI Standard Specification for Residential/Commercial Densified Fuel." Pellet Fuels Institute.
http://imww.pelletheat.org/assets/docs/2015/Standards/standard%20specification%20july%209%202015.pdf

16 Pellet Fuels Institute. www.pelletheat.org/
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Table 3-14. PFI Fuel Grade Requirements

Source: http://pelletheat.org/wp-content/uploads/2011/11/PFI-Standard-Specification-November-2011.pdf

Residential/Commercial Densified Fuel Standards

Sce Notes 1 -3

Fuel Property PFI Premium PFI Standard PFI Utility
Normative Information - Mandatory

Bulk Density, 1b./cubic foot 40.0 - 46.0 38.0-46.0 38.0-46.0
Diameter, inches 0.230 - 0.285 0.230-0.285 0.230 - 0.285
Diameter, mm 5.84-725 5.84-725 5.84-725
Pellet Durability Index >96.5 >95.0 >95.0
Fines, % (at the mill gate) <0.50 <1.0 <1.0
Inorganic Ash, % <1.0 <2.0 <6.0
Length, % greater than 1.50 inches <1.0 <1.0 <1.0
Moisture, % <8.0 <10.0 <10.0
Chloride, ppm <300 <300 <300
Heating Value NA NA NA
Informative Only - Not Mandatory

Ash Fusion NA NA NA

Third-party testing and inspection are the basis for assuring compliance with the PFI program
requirements. The program prohibits the use of chemically treated materials, but does not include
testing for elements that would indicate the use of noncompliant materials. The program also allows
up to 2% of additives whose compositions are not explicitly defined. Manufacturers meeting the PFI

program requirements display the PFI quality label on the front lower third of their product bags.

3.5.2.2 European Standards

In 2010, the European Union established three quality classes for wood pellets (Table 3-15) that replaced
existing country-specific regulations (CEN/TC 335 Biomass Standards). The European Union approach
also includes a compliance assurance mechanism. Under this mechanism, an independent auditor annually

evaluates the pellet plant and its quality management. There is some limited pellet analysis throughout the

year in lieu of testing every delivered batch of pellets.
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Table 3-15. Overview of the European Union Pellet Quality Classes

Al A2 B
1.1.3 Stem wood 1.1.1 Whole trees without 1.1 Forest, plantation and other virgin
1.2.1 Chemically untreated roots wood
residues from the wood 1.1.3 Stem wood 1.2.1 Chemically untreated, by-
processing industry 1.1.4 Logging residues products and residues from the wood
1.2.1.5 Bark processing industry
1.2.1 Chemically untreated by- 1.3.1 Chemically untreated, used wood
products and residues from
the wood processing industry

The relevant wood pellet class for residential end users is Al under the European Union approach. It
contains the most stringent requirements overall. A1 wood pellets must have an ash content of under
0.5% when using wood from conifers and under 0.7% when using other types of wood. Apparent
density, instead of bulk density, is specified. Apparent density better reflects the quantity of wood
pellets conveyed into a pellet stove’s combustion chamber if the rotation speed of the automatic stove
feeder is constant. European residential applications use Al graded pellets exclusively.t” The primary
feedstock for the A1 wood pellets comes from sawmill byproducts.

The European A2 and B wood pellet classes apply primarily to industrial applications, such as power
plants or other large installations. Class A2 covers a wider spectrum of raw materials having an ash
content up to 1%. The industrial standard Class B allows for even higher ash content and the expanded
use of other raw materials, such as bark. Table 3-16 and Table 3-17 provide physical and elemental

specifications for European pellets.

17 BioEnergy 2020 presentation materials provided to NESCAUM.
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Table 3-16. Physical Fuel Specifications for European Pellets

Source: BioEnergy 2020

Property Unit Al A2 B Analysis
method
Diameter mm 6 (£1) 6 (£1) 6 (£1) EN 16127
8 (1) 8 (1) 8 (1)
Length (L) mm <402 <402 <402 EN 16127
Moisture (M) as <10 <10 <10 EN 14774-1,
received, EN 14774-2
weight%
wet basis
Ash (A) dw% <07 <1.5 <3.0 EN 14775
Mechanical dw% 2975 2975 >96.5 EN 15210-1
durability (DU)
Fines (F) dw% <1.0 <1.0 <1.0 EN 15210-1
(<3.15 mm)
Additives dw% <2 m-%; type and amount to be stated
Net calorific value MJ/kg or <16.5o0r Q16.3, Q16.0, EN 14918
Q kWh/kg Q4646<Q | 16.3<Q<19 | 16.0<Q<19
<53 or or
Q4.545<Q Q4.4,44<Q
<53 <53
Bulk density kg/m3 =600 =600 =600 EN 15103
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Table 3-17. Elemental Fuel Specifications for European Pellets

Source: BioEnergy 2020

Property Unit Al A2 B Analysis
method
Nitrogen (N) % dw <0.3 <05 <1.0 EN 15104
Sulfur (S) % dw <0.03 <0.03 <0.04 EN 15289
Chlorine (ClI) % dw <0.02 <0.02 <0.03 EN 15289
Arsenic (As) mg/kg dw <1 <1 <1 EN 15297
Cadmium (Cd) mg/kg dw <0.5 <0.5 <0.5 EN 15297
Chromium (Cr) mg/kg dw <10 <10 <10 EN 15297
Copper (Cu) mg/kg dw <10 <10 <10 EN 15297
Lead (Pb) mg/kg dw <10 <10 <10 EN 15297
Mercury (Hg) mg/kg dw <0.1 <0.1 <0.1 EN 15297
Nickel (Ni) mg/kg dw <10 <10 <10 EN 15297
Zinc (Zn) mg/kg dw <100 <100 <100 EN 15297
Ash melting point °C characteristic temperatures should be stated EN 15370
(voluntary)

The European Union standards prohibit pellets containing any recycled wood or outside contaminants.
Recycled materials such as particleboard, treated or painted wood, and melamine resin-coated panels are
considered particularly unsuitable for use in wood pellets because of noxious air emissions resulting from

the nonwood components and uncontrollable variations in the burning characteristics of the pellets.
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3.6 Summary of Wood Heating Regulatory Framework

A review of state and federal regulations indicates that regulation of this sector has taken a patchwork
approach. Currently, only a limited subset of residential devices and a few large ICI devices have
emission standards that reflect best performing equipment. In NYS, many ICI boilers and most residential
devices do not need to meet any emission standard. Units larger than 1 MMBtu/hr have an emission
standard that is 20 times higher than those in Vermont. Of the total population of boilers in the New York
boiler database, 69% are not subject to any environmental emission standards, 30.6% are subject to NYS
emission standards, which are less stringent than those in surrounding states, and 0.2% are subject to
federal emission standards. Therefore, without further regulation, high-emitting, low-efficiency devices
in ICI applications can be legally sold and installed in NYS. For residential units, high emitting, low
efficiency devices can be legally sold and installed in NY'S until the Step 2 standards of the 2015 NSPS
for residential wood heater take effect in January 2016. This rule, however, will have no impact on

the secondary market (resale market) and does not address the significant emission issues surrounding
the existing inventory of devices. Compounding this issue is the lack of mandated fuel specifications.
Low-emitting, high-efficiency devices will not work properly, if used with improper fuels. Analysis of
European regulations find that a comprehensive regulatory framework, combined with fuel standards
matched to proper technology, can build a robust and clean wood heating sector.
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4  Government-Sponsored Heating Incentive
Programs

Wood heat technologies have the potential to reduce NYS’ dependence on conventional fuels and reduce
consumers’ heating costs. However, deployment of more efficient wood heat technologies is, to date,
limited in the State and the country. Limited deployment is attributed to a lack of consumer and retailer
awareness of, and confidence in, wood heat technologies; high upfront technology costs; and limited
infrastructure for the delivery of wood fuels such as seasoned cordwood or pellets. Well-designed
government policies that ensure protection of public health and the environment are likely to contribute
to an increase in consumer and retailer awareness and confidence, help consumers overcome the high

upfront cost of technologies, and induce growth of the distribution infrastructure for wood.

NYS has chosen to promote the use of high-efficiency, low-emission wood technologies to heat

homes and commercial buildings as part of its Renewable Heat NY initiative. This initiative encourages
development of the industry on a faster time line, raises consumer awareness, supports the development
of New York-based advanced technology heating products, and develops local sustainable heating

markets that use wood as fuel.

Several New England states have added, or are exploring the addition of, wood heating to existing
renewable portfolio standards (RPS) or establishing alternative portfolio standards (APS) that would
credit wood heating. Thoughtful policy design will be needed to ensure that the programs, which typically
award credit as energy is produced, address the capital cost barrier. Established policy mechanisms, such
as awarding production credit upfront based on industry standards, can help meet this challenge. Concerns
related to metering and verifying the performance of wood heating technologies will need to be

addressed.

States in the Northeast have also used the following approaches to promote wood heat projects:

e  Cost supports, including incentive rebates, creative financing, and tax breaks.
e Pilot projects, including State and municipal lead-by-example programs.
e  Change-out programs.
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These measures have been beneficial, in varying degrees, to increase use and “prove” the viability
of wood heat technologies in real-world settings. Planning and administrative requirements, the
need for long-term monitoring, and resource constraints are among the challenges to implementing
these types of programs.

4.1 Methodology

This section reviews the different types of policy mechanisms that could be used to incentivize wood
heat, and provides an overview of lessons learned and recommendations for improvements from states
that have implemented one or more of the measures. This review led to the development of the following
set of “key factors” for consideration when developing a wood heat policy. Regardless of type and design,
any policy to incentivize wood heat should:

e  Address the high upfront cost of technologies.

e  Address the need to encourage growth of fuel distribution infrastructure.

e  Address measurement, monitoring, and verification.

e Incorporate minimum emission and efficiency standards.

e  Establish proper sizing and installation requirements, including system integration, controls
to protect the new and existing boilers, and heat distribution systems.

e  Establish fuel standards and a vertical supply chain protocol.

o  Establish fuel sustainability requirements.

e  Address the need to incorporate standards into building and related codes by providing
suggested standards and language for adoption at the county-level.

o  Address safety requirements for biomass combustion appliances, including carbon monoxide
monitoring, power failure safety procedures, and mechanisms to prevent burn-back.

The information contained in this chapter was derived from the following four components:

o Assurvey of industry representatives.
e  Aliterature review of policy documents written by and for European countries and
New England states.

e  Meetings and informal discussions with state staff in New England states and NYS.
e A questionnaire for New England states.

These components are described in more detail in the following subsections.
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4.1.1 Industry Survey

In March 2013, NESCAUM circulated a survey to self-identified members of the biomass heating
sector, and received more than 160 responses. Responders included fuel producers, manufacturers
and distributers, residential and industrial/commercial equipment manufacturers and retailers, forestry

sector members, and government officials.

Survey results are discussed in Section 4.2. Policy-relevant questions and information requests in the

survey included:

¢ What are the top three issues that you expect will drive demand of biomass for heating in
NYS over the next 10 years?

o What do you expect to see as the largest barrier to expanded use of biomass for heating?

o What do you believe are the top three issues or needs that must be addressed to develop the
wood heat industry?

e  Listthe top barriers that you see as limiting the use of biomass for home heating purposes in
NYS.

e  List the most critical factors that could increase the use of biomass for residential heating in
NYS.

e  Listthe top barriers that you believe limit the use of biomass for thermal heating by the
commercial or industrial sectors.

e  List the most critical items that could create opportunities for the commercial, industrial, or
institutional sector to increase the use of thermal biomass industry in NYS.

e What are the top three issues you expect will drive demand for wood heat feedstocks and/or
fuels in NYS over the next 10 years?

o  What current policies or actions discourage you from investing in the production/manufacturing
of biomass feedstocks?

e  Are there programs and/or policies related to thermal biomass and/or wood heat in place in
other areas that you believe would be effective models for NYS to follow?

e  What are your three highest policy or program priorities that you would like to see NYS
undertake to promote the use of biomass heating in the State?

e  Are there any policies or programs that create disincentives/barriers for your industry?

e Inorder of importance, please list actions that you would like to see NY'S undertake to
promote the use of wood heat in NYS.
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4.1.2 Literature Review

NESCAUM reviewed key documents written by and for wood heat policymakers in the European Union

and the New England states. These key documents included:

e  An Overview of Biomass Thermal Energy Policy Opportunities in the Northern Forest Region,
prepared for the Northern Forest Center by the Biomass Energy Resource Center.

e  Massachusetts Renewable Heating and Cooling Opportunities and Impacts Study, prepared
for Massachusetts Department of Energy Resources by Meister Consultants Group.

¢ Including Alternative Resources in State Renewable Portfolio Standards: Current Design
and Implementation Experience, National Renewable Energy Laboratory.

e  Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009,
European Union.

e Intelligent Energy - Europe Il Implementation Report 2012, European Commission.

e  Biomass Heating in Upper Austria: Green Vision, Green Jobs, a report of the O.0.
Energiesparverband (Upper Austrian Renewable Energy Agency).

Additional resources were also reviewed to develop a complete picture of the European and Northeast
U.S. thermal biomass policy landscape. Where appropriate, these additional resources are documented

in footnotes.

4.1.3 Meetings and Discussions with Stakeholders

NESCAUM had informal discussions with a number of stakeholders, including policymakers from each
of the New England states, to assist in developing this section of the report. NESCAUM also worked with
a member of the Austrian Biomass Association. These informal discussions helped identify key resources,
design both the thermal biomass sector survey and the questionnaire for states, and describe lessons

learned and key policy considerations.
NESCAUM also convened or participated in meetings with policymakers. These meetings included a
New York/New England Renewable Thermal Meeting in January 2014, and an afternoon session of the

New York State Wood Heat Report Stakeholder Meeting in June 2014,

Research culminated in a questionnaire circulated to the New England states to better understand their

experiences with policies and programs to incentivize thermal biomass technologies and uses.
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The questionnaire for New England states included the following:

1. Do you have a renewable portfolio standard that includes thermal technologies? How was this
accomplished? What types of technologies are covered? How are they credited?

2. If your renewable portfolio standard includes thermal biomass, what have been the successes?
The challenges? The lessons learned?

3. Inyour opinion, what should a state consider when designing a portfolio standard that includes
thermal biomass (e.g., mechanisms for addressing projects with high capital costs/ minimum
efficiencies of units)?

4. What other types of thermal biomass policies and programs have your state implemented?
Please describe any tax incentives, rebates, grants, changeout programs, other financing
mechanisms, etc.

5. For each of the programs mentioned above, what have been the successes, challenges, and
lessons learned with these programs?

6. Does your state have plans for future polices or programs (including for technologies or
biomass incentives or standards)?

7. Are there success, challenges, and lessons learned from other programs (e.g., solar programs)
in your state that might inform the development of thermal biomass policies and programs?

The survey was distributed to targeted key staff in governors’ offices, utility commissions, energy offices,
and environmental offices. Staff from Rhode Island and Connecticut reported that they are not aware of
any thermal biomass policies in their states. Staff from Massachusetts, New Hampshire, and Maine
worked within their states to provide coordinated state responses. Vermont directed NESCAUM to the
report prepared by the Biomass Energy Resource Center at Vermont Energy Investment Corporation
(VEIC).18

18 Biomass Energy Resource Center. “An Overview of Biomass Thermal Energy Policy Opportunities in the Northern
Forest Region.” Prepared for Northern Forest Center. October 30, 2013.
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4.2 Why Policies are Needed to Incentivize Wood Heating

Although wood heat technologies may be cost effective in the long run, they have high upfront capital
costs, particularly residential units.2* Homeowners and business owners may not have the capital needed
to purchase these units. In addition, consumers may not understand that although the upfront costs are
high and the payback periods are long, efficient biomass boilers on average have lower “leveled costs of

energy” (LCOE) than conventional technologies.?°

According to NESCAUM’s survey of the thermal biomass industry representatives, the cost of
technologies, followed by lack of regulatory and policy support and a negative public perception, were
the largest barriers to expanded use of biomass for thermal heating. Figure 4-1 ranks these and other

barriers to expanded use of residential thermal biomass heating technologies identified in the survey.

Figure 4-1. Barriers to Expanded Use of Biomass for Residential Thermal Heating

Technology Cost

Lack of Regulatory/ Policy Support
Lack of Public Acceptance

Competing Fuel Sources

Immaturity of Market

Real/Perceived Environmental Impact

Other

0% 5% 10% 15% 20% 25% 30% 35%

19 Meister Consultants Group. “Massachusetts Renewable Heating and Cooling: Opportunities and Impacts Study.”

Prepared for Massachusetts Department of Energy Resources. March 2012.

20 Although the upfront costs for technology are more expensive, the cost of wood fuel is often half of the cost of
heating with fossil fuel on a Btu basis.
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Cost was also identified as a barrier to adoption of thermal biomass technology for heating in the
commercial and industrial sectors. Regulatory certainty, particularly for biomass boiler emissions
standards,2! and the need for education to address lack of public awareness were also named as barriers
to expansion of thermal biomass for heating in the commercial and industrial sectors. Figure 4-2 ranks

these and other barriers to thermal biomass heating in the commercial and industrial sectors.

Figure 4-2. Barriers to Expanded Use of Biomass for Thermal Heating in the Commercial
and Industrial Sectors

Cost

Uncertainity of regulations
Education

Efficiency

Lack of political support
Lack/ size of subsidies

Convenience

Other

0% 10% 20% 30% 40% 50%

When asked what factors were likely to drive deployment of thermal biomass technologies over the
next 10 years, survey respondents identified state incentives, increased fossil fuel prices, and improved
public perception as the primary factors. Figure 4-3 ranks these and other factors that survey respondents

identified as potential drivers to expanded deployment of wood heat technologies.

21 Meister Consultants Group, 2012.
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Figure 4-3. Drivers to Expanded Deployment of Thermal Biomass Technologies

State incentives

Higher fossil fuel prices
Improve public perception
Emissions standards
Demonstration projects
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Other
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When specifically asked what policies or programs NYS should implement to promote the use of biomass
heating, respondents named cost assistance and outreach and education as key priorities. Promotion of
newer, higher efficiency technologies, implementation of changeout programs, and a adoption of a
renewable portfolio standard (RPS) that includes thermal biomass were also named as priority policies
and programs. Figure 4-4 depicts these and other policies or programs identified by survey respondents
as key policies for NYS to consider to promote thermal biomass. The lower levels of support for pilot
projects and building infrastructure to support distribution of wood fuels might be explained, in part, by
an assumption on the part of survey respondents that outreach and education included demonstration
projects. Lower ratings for infrastructure might be explained by an unfounded perception that increased
infrastructure benefits only the pellet segment of the industry.
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Figure 4-4. Recommended Policy and Program Priorities to Promote the Use of Biomass Heat in
New York State

Cost Assistance

Outreach and Education
Promote Certain Technologies
Changeout Programs
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Pilot projects
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4.3 Policy Options

This section reviews some of the policy options available for expanding the thermal biomass, including
wood heat, market. NY'S has experience with some policies. Later sections will review policy experience

of other states and lessons learned from all states.

4.3.1 Federal Programs Supporting Thermal Biomass Development
4.3.1.1 Biomass Crop Assistance Program

The Biomass Crop Assistance Program22 (BCAP) is administered by the USDA Farm Service Agency,
and until recently consisted of the following two independent programs to provide funding to biomass
growers, one of which has been effectively phased out:

o  Matching payments to providers of biomass feedstocks for energy and heat production. This
program, which was authorized in 2008, has been phased out and is not expected to return,
except when used in conjunction with “project areas.”

e  USDA funding for “project areas” to help support the establishment of bioenergy crops. The
establishment and support of project areas is expected to be the focus of the BCAP program
going forward, subject to congressional authorization and funding.

22 http://www.fsa.usda.gov/FSA/webapp?area=home&subject=ener&topic=bcap

71


http://www.fsa.usda.gov/FSA/webapp?area=home&subject=ener&topic=bcap

Project areas are single counties or groups of counties where a group of landowners work with a biomass
conversion facility to provide a stable supply of material. The focus is on planted crops, including woody

crops, but is not intended to fund removal of biomass feedstock as part of an integrated timber harvest.

Enrollment of a “project area” is competitive and subject to a request for proposals. If selected, this
program helps pay for 15 years of “soil rental,” based upon a predetermined agricultural rate, plus
establishment costs (e.g., planting and weed control). Only marginal land that cannot be used for food
crops is eligible for funding under this program.

The BCAP program has potential to support the establishment and growth of feedstock specifically
dedicated to thermal uses. In NYS, this might include willow, perennial grasses, or other bioenergy
crops. To date, the use of dedicated energy crops for thermal biomass production has been extremely
limited, but this program offers an opportunity to support the development of new feedstock supplies
for a thermal biomass facility or processor. NYSERDA has supported a large effort in short-rotation
willow crops for many years. This crop has thus far been used primarily for electricity generation.

4.3.1.2 Advanced Biofuel Payment Program

The Advanced Biofuel Payment Program is an annually appropriated federal support payment made on a
production and incremental production basis to biorefineries producing an advanced biofuel. Authorized
in the 2008 Farm Bill, this program allocates a fixed pool of funding to eligible producers based upon a
formula that accounts for both production and additional incremental production (increases from the
previous calendar year). Payments to individual facilities have varied significantly from year to year.
Because payments are subject to wide variability, this program is not one that can provide a reliable
source of core funding. Rather, it is best suited to provide supplemental assistance for biomass

production.

To be eligible for the Advanced Biofuel Producer Program, an applicant must sell, via a third-party
transaction, an advanced biofuel in the form of a final product that is produced in the U.S. and is

derived from renewable biomass (other than corn kernel starch), which includes:

e  Cellulose, hemicellulose, or lignin.

e  Sugar and starch (other than corn kernel starch-derived ethanol).

o  Waste material, including crop residue, other vegetative waste material, animal waste, food
waste, and yard waste.

o  Diesel-equivalent fuel derived from renewable biomass, including vegetable oil and animal fat.
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e  Biogas (including gas from landfills and wastewater treatment plants) produced through the
conversion of organic matter from renewable biomass.

o  Butanol or other alcohols produced through the conversion of organic matter from renewable
biomass.

e  Other fuel derived from cellulosic biomass.

Importantly, wood pellets used for thermal applications have been recognized as an advanced biofuel. In
2014, 33 pellet producers received payments under this program ranging from $813 to $52,270, including
at least two NY'S wood pellet manufacturers.2® At this level of support, however, it is unlikely that the
program will have significant market impact. Each fiscal year, the USDA publicizes the production and
incremental production payments for that fiscal year. A facility must apply to participate in the program,

and file quarterly information reports to receive payments.

4.3.1.3 Low Income Heating Assistance Program

The Low Income Heating Assistance Program (LIHEAP) is a federally funded and state-administered
program that provides funding to low-income households for the purchase of heating fuels. Figure 4-5
depicts the percentage of household income used in NYS for heating by primary heating fuel and income
level group. In fiscal year 2014, NYS is expected to spend $316 million to assist 1.5 million households
with their heating costs. In 2013, the State spent an average of $338 per enrolled household in this
program, with benefits capped at $600 per household for oil, kerosene, and propane, and $500 per

household for wood.

Data are not readily available regarding the geographic distribution of LIHEAP recipients in NYS by
fuel type. A significant number of LIHEAP recipients are located in rural and suburban areas and use
oil or propane as a primary fuel. Based on information in Figure 4-5, however, a meaningful number of
recipients reside in urban areas where use of biomass fuel might not be an easily implemented heating

option and they have access to natural gas.

28 Voegele, E. 2014. Biomass Magazine, “USDA announces advanced biofuel payments, bioenergy grants,”

http://biomassmagazine.com/articles/11272/usda-announces-advanced-biofuel-payments-bioenergy-grants
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Figure 4-5. Percent of New York State Household Income Used for Heating Expenditures, by
Primary Heating Fuel
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Although using biomass is not a focus of the LIHEAP program, it does represent a sector that may
add new biomass fuel demand while helping an existing public program use limited funding in a more

efficient manner.

The New England Forestry Foundation recently completed a two-year effort to find ways to better
integrate wood heating into the LIHEAP program.2* This effort identified a number of opportunities and
barriers to better integrate biomass heating into appropriate low income residential settings, including:

e  Building on the existing knowledge of many administrators and LIHEAP recipients about the
potential cost-saving benefits of wood heat.

o Eliminating existing barriers to use of biomass heat by LIHEAP recipients, including the
relatively high capital cost associated with many wood-heating devices.

e  Programmatic requirements for selection of a single fuel for subsidy payments. Recipients may
not receive funding for supplemental heating sources. LIHEAP also places prohibitions on fuel
switching during the heating season, which can have the unintended consequence of locking
recipients into a high-priced fuel type.

24 New England Forestry Foundation, http://www.newenglandforestry.org/index.php/our-initiatives/special-programs
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e The lack of an organized, transparent, and easily accessed fuel supply infrastructure
(particularly for cordwood).

o The need for safety and emissions control, which could include proper operation, maintenance,
and cleaning of units.

4.3.2 State-Based Programs
4.3.2.1 Renewable Portfolio Standards

Many states, including NY'S, have established market-based systems to incentivize the development
or growth of renewable energy production. State renewable portfolio standards (RPS) are traditionally
designed to increase the contribution of renewable energy into the suite of traditional electricity
generation sources by creating an additional market incentive for renewable energy production.
Generators of renewable energy, such as wind, solar, and hydro, earn renewable energy credits (RECs)
for every unit of energy produced. RECs are then sold to electric utilities to contribute towards the
utility’s state-set renewable energy mandate. REC prices are generally set by the market, and are a

function of supply and demand, based upon the particular rules of each program.

Currently, 29 states have some form of RPS.25 While RPS programs were designed around electricity,
states are now beginning to explore inclusion of renewable thermal energy, in particular solar water heat,
solar space heat, and wood heating, as eligible renewable energy sources. New Hampshire was the first
state to include thermal energy as a component of its RPS; Maryland and Massachusetts are formally

evaluating opportunities to do the same.

In states where thermal energy is eligible for RECs, or is under formal evaluation, careful consideration
has been given to the establishment of a “tier” of RPS obligations specific to thermal energy. In New
Hampshire, a small and growing requirement for thermal RECs (from any of a number of qualifying
sources) was carved out of the existing requirement for “Class 1”” RECs, which are from new electricity
generation units.2 Massachusetts is considering including thermal generation in its “Alternative Portfolio

Standard,”?” which is a program similar to, but separate from, that state’s RPS that rewards combined heat

and power projects, efficient steam systems, and other technologies. In these instances, RECs are

generated concurrent with the generation of energy (electricity or thermal energy), but can be traded

25 Biomass Energy Resource Center, 2013.
26 ttp://www.puc.state.nh.us/sustainable%20Energy/Renewable_Portfolio_Standard_Program.htm

27 nhttp:/lwww.mass.gov/eea/energy-utilities-clean-tech/renewable-energy/rps-aps/rps-and-aps-program-summaries.html
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independently for compliance purposes (e.g., a school can use its heat and sell its thermal RECs, in

the same way a wind farm can sell its electricity to one customer and its RECs to another).

One issue that biomass (and other thermal technologies) face when utilizing an RPS-based incentive
system is that RECs are a “performance based incentive” generated at the time the energy is produced,
and sold after production has been verified. Although this structure has worked for electricity generation,
it is an imperfect model for thermal biomass. Thermal biomass competes well against fossil fuels on a
heat-cost basis, as wood fuel often costs 40 to 50 percent less than heating oil on a Btu-delivered basis,
but monetary incentives are needed to defray the comparatively higher capital costs associated with
installation of biomass technology.

If the goal is to incentivize the installation of new wood heating installations, the use of an RPS is an
imperfect tool. Nonetheless, inclusion of wood heating in the group of energy sources eligible for RECs
is supported by the wood heating industry, in part because this known and existing policy vehicle in many
does not incur a large government expense.?® If the RPS is used as a policy tool to support wood heating,
there are some steps that can be taken to address the challenge of using a performance-based incentive

(RECs) to address a capital cost challenge, including:

e Allowing (or mandating) that electric utilities purchase long-term (multi-year) strips of RECs
from projects and provide a firm, creditworthy contract for purchase of RECs at a known price.

o  Setting a “REC floor price,” below which the price cannot drop to provide financial institutions
with price security.

e  Providing construction loans for projects, with the projected proceeds from REC sales used to
guarantee and repay the loan.

It is important to note that although RPS programs have been in existence for more than a decade and
New Hampshire has a thermal RPS law on the books, no state in the country has a functioning thermal
RPS program.2® Lessons can be learned from other states as they design and implement RPS programs

to support thermal biomass.

In developing a wood heating to qualify for RECs, states might consider establishing thermal-specific

portfolio standards that allow heating suppliers or electricity providers to purchase REC from individual

28 In most cases, funding for an RPS is collected from electric ratepayers by utilities or electric suppliers, depending
upon the state.

29 New Hampshire’s program is in the final stages of rulemaking.
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wood-fired thermal sources, such as schools or homeowners. RECs are typically awarded for each unit
of energy that is produced and paid as units of energy displace fossil fuel use. As previously noted, a
primary hurdle for the ramp-up of thermal biomass use is the high upfront cost of thermal biomass
technology, so awarding RECs based on thermal output does little to incentivize their purchase. An
alternative, and perhaps better, approach would be to award one-time “strips” of credits at the time

thermal biomass technology is purchased; such a strategy is being implemented in Massachusetts.

NYS’ current RPS target is 30% renewables by 2015. Roughly 20% of the target is expected to be
derived from existing renewable generation, 1% through green power sales, and the remainder through
new renewable resources. Of these new resources, 8.5% are expected to be customer-sited resources,
which, by regulation, may include solar water heat, photovoltaics, landfill gas, wind, biomass (for
electric generation), hydroelectric, CHP/cogeneration, anaerobic digestion, tidal energy, wave

energy, ocean thermal, ethanol, methanol, biodiesel, and fuel cells using renewable fuels.3°

According to NESCAUM’s survey, the thermal biomass energy sector views inclusion of thermal
biomass in an RPS as a key driver to expanding the thermal biomass sector in NYS, accompanied
by clear emissions and other regulatory standards, improved financing options, growth of the fuel

distribution system, and education.

4.3.2.2 Cost Supports
Incentives and Rebates

Rebate programs provide a direct incentive to overcome the high upfront costs of thermal biomass
technologies. NYS has experience with rebate programs for other energy technologies, and has recently
put forward the Renewable Heat NY initiative. It is designed to transform the market for emerging high
efficiency and low emissions biomass heating technologies. The program requires installation of
Renewable Heat NY-certified technology by a certified contractor.

Table 4-1 provides an overview of the technology types and incentive levels in the initiative.

30 New York State Public Service Commission,
http://imww3.dps.ny.gov/W/PSCWeb.nsf/All/1008ED2F934294 AE85257687006F38BD?OpenDocument
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Table 4-1. Technology Types and Incentive Levels for Renewable Heat NY

Technology

Incentive level

Residential Wood Pellet
Stove3!

$1,500 (up to $2,000 for income qualified homeowners)

Residential Advanced
Cordwood Boiler with
Thermal Storage32

Up to 25% of installed costs with a maximum payment of $5,000 per unit

An additional $5,000 for documented recycling of an uncertified outdoor or
indoor wood boiler OR and additional $2,500 for removal and destruction of
whole house wood furnace

Residential Wood Pellet
Boiler with Thermal
Storage®3

Up to 45% of installed costs with a maximum payment of $36,000 per unit

An additional $5,000 for documented recycling of an uncertified outdoor or
indoor wood boiler OR and additional $2,500 for removal and destruction of
whole house wood furnace

Commercial Advanced
Cordwood Boiler with
Thermal Storage3*

Up to 25% of installed costs with a maximum payment of $5,000 per unit

An additional $5,000 for documented recycling of an uncertified outdoor or
indoor wood boiler OR and additional $2,500 for removal and destruction of
whole house wood furnace

Commercial Small Pellet
Boiler with Thermal
Storage Less than 300,000
Btu/hr (88 kw)3°

Up to 45% of total installed cost up to $36,000 based on size

Commercial Large Pellet
Boiler with Thermal
Storage More than 300,000
Btu/hr (88 kw)36

40% of total installed cost ($200,000 maximum incentive)

Commercial Tandem Pellet
Boiler with Thermal
Storage More than 300,000
Btu/hr (88 kw)37

45% of total installed cost ($270,000 maximum incentive)

Tax Exemptions. States might choose to implement sales, income, or property tax credits for the

purchase of residential thermal biomass technologies and biomass fuel. States may also provide

investment tax credits to businesses that purchase biomass heating systems, or property tax

exemptions for industrial and commercial thermal biomass projects.

31 See nyserda.ny.gov/All-Programs/Programs/Residential-Wood-Pellet-Stove

32 See nyserda.ny.gov/All-Programs/Programs/Advanced-Cordwood-Boiler

33 See nyserda.ny.gov/All-Programs/Programs/Small-Pellet-Boiler

34 See nyserda.ny.gov/All-Programs/Programs/Advanced-Cordwood-Boiler

35 See nyserda.ny.gov/All-Programs/Programs/Small-Pellet-Boiler

36 See nyserda.ny.gov/All-Programs/Programs/Large-Commercial-Pellet-Boiler

37 See nyserda.ny.gov/All-Programs/Programs/Large-Commercial-Pellet-Boiler
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Wiashington State offers several incentive programs to the pellet industry that might serve as models
for NYS. It provides a reduction of the business and occupation tax rate to 0.138% on gross revenues
from manufacture of wood fuel compared to a typical manufacturing rate of 0.484%. A business and
occupation tax credit of $5.00/green ton is available for forest-derived biomass sold or used to produce
electricity, steam, heat, or liquid biofuel. Washington State also provides a six-year property and

leasehold tax exemption on buildings, equipment, and property used to manufacture wood fuel.

NYS offers an income tax credit of 25% of the purchase price of solar electric and solar thermal systems,
up to $5,000.38 The State assesses a sales tax on biomass boilers, but exempts wood for heating residential
and multifamily housing. State law also allows municipal governments to exempt fuel for residential use
from local sales tax, and to waive property taxes for renewable energy projects, including biomass
projects.

Financing. States might choose to create financing programs to overcome the high upfront costs
associated with thermal biomass technologies. Creative financing options include low and no interest
loans and revolving loan funds for community projects, which allow a state to issue loans from a

self-replenishing pool of money.

Property Assessed Clean Energy Offering (PACE). States might also provide financing for renewable
energy projects through a PACE offering. PACE programs allow property owners to borrow money from
a taxing entity (e.g., a municipality) to pay for energy improvements, such as fuel switching to biomass
for heating. The loan is repaid through a special assessment on the property over a period of years. In
NYS, PACE program participants can finance up to 10% of the property’s value and repay the loan over a
period of up to 20 years through an assessment added as an additional line item to their property tax bill.
As an added incentive to address high upfront costs, the financing term is longer than what is typically

offered through bank financing.

38 Biomass Energy Resource Center, 2013.
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In 2009, NY'S enacted two separate bills: (1) A.B. 8862 in August; and (2) A.B. 40004A in November.
The bills authorize local governments the option to offer PACE programs. Some, but not all,

municipalities offer such programs:

e  The Municipal Sustainable Energy Loan Program can be used to pay for a variety of energy
efficiency improvements, including installation of renewable energy systems. Loans are limited
to 10% of the value of the real property, or the cost of improvements (whichever is less).

o  Energy Waste Improvement Districts are residential home energy efficiency programs similar
to loans. In towns that offer such programs, the town would be permitted to enter into contracts
for home energy audits and energy efficiency improvements on behalf of participating residents.
This program is similar in nature to the Municipal Sustainable Energy Loan Program, though
administration differs.

PACE loans for residential applications, which are authorized in 31 states, came under scrutiny when,
in 2010, the Federal Housing Finance Authority raised concerns regarding the use of such loans and
their priority position over federally backed mortgages. As a result, the use of PACE loans for residential

applications stalled, although PACE loans can be, and often are, used for commercial applications.

Business Models Supporting Wood Heating. One area of finance that has been successful in supporting
the deployment of wood heating projects is the use of energy savings performance contracts (ESPCs),

a tool used by energy service companies (ESCOs) to help finance energy improvements in a building.
Under this model, an ESCO determines a suite of energy savings actions that a building owner can
undertake (including the replacement of fossil fuel heat with wood heating) and then upon
implementation of those actions guarantees a certain level of savings for a set pre-determined period

of time. This model is attractive because it provides low- to no-risk opportunities for certain projects,

and allows energy experts to focus on projects, while freeing building owners to pursue their core

competency.

The ESCO often conducts not only the evaluation and engineering design of energy savings projects, but
the construction and (sometimes) financing as well. The ESCO is paid by some of the guaranteed savings,
thus providing both an opportunity for a building owner to save money and energy, and profit for the

ESCO. The elements of a typical ESCO business model are shown in Figure 4-6.
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Figure 4-6. Elements of Typical ESCO Business Model for Supporting Thermal Biomass Projects
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Facilities using ESCOs to support wood heating projects often incur little, if any, upfront cost associated
with a project, and the ESCO bears the performance risk. If energy is not saved, the ESCO does not
profit, which is one of the key challenges for ESCOs in the biomass market. In the typical ESCO model,
a participant is merely switching to more efficient technologies, and cost savings can be calculated based
on estimated efficiency gains. In this model, the participant is switching to another fuel that has lower
delivered efficiency rates than their previous fuel and the fuel itself is subject to significant price
variability due to short-term supply disruptions and an inability to lock long term contract prices. For
the ESCO model to work in the wood heating market, ESCOs will likely need assistance to manage

fuel cost fluctuations.

The following challenges or limitations are associated with use of the ESCO market in the residential

sector:

¢  Documentation of energy savings on projects can be complicated, and often require time and
diligence by all parties to understand and agree upon the energy savings metrics.

e  ESCOs have historically focused on the “MUSH” market — municipalities, universities, schools
and hospitals — which tend to have stable, creditworthy, long-term owners rather than individual
homeowners who represent a higher risk category.

e  Some cutting-edge or advanced measures may be perceived as more risky, and be less likely to
receive ESCO support.
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The ESCO market is likely to focus marketing efforts on the lowest risk larger users, many of which

utilize low cost fuels, such as wood chips. This conflicts with the target growth sector for many industry
stakeholders, who see small commercial and residential owners as the largest growth area. If ESCOs can
be persuaded to invest in this sector, more wood heating projects will likely receive funding and move to

implementation.

4.3.2.3 State Grants and Change-out Programs

State grants and change-out programs can help spur market growth in new and emerging markets
by allocating funding for specific types of wood heating projects. Change-out programs target the
replacement of older technology with cleaner, more efficient units by providing upfront financial
assistance for the purchase of a new unit when an old unit is surrendered or otherwise disposed of

in a documented, specified manner.

NYSERDA periodically holds competitive solicitations for research and development and deployment
grants that could potentially be used for wood-heating technologies and projects. To date, NYSERDA has
offered $16 million in research and development support for technology development, commercialization,
and demonstration projects in wood heating, along with evaluation and test method development for
monitoring air quality health impacts from biomass boilers. NYSERDA has also offered $5 million in
deployment support for advanced commercial and residential pellet heating technologies, pellet delivery

infrastructure, and development of a wood heating-focused ESCO.

4.3.3 Pilot Projects and Public Awareness Campaigns

Pilot projects are relatively small-scale projects used to demonstrate the viability of an idea for
implementation in a larger program or to gain commercial acceptance. Pilot projects offer the
opportunity to prove technology, prepare for the administrative hurdles of larger program delivery,

and increase public knowledge of wood-heating technologies. Pilot projects are often done in municipal

buildings, schools, and not-for-profits, but may be implemented in any type of building the funding

82



source allows. In February 2014, NYSERDA awarded $3 million to 18 research institutions, technology
developers, and biomass fuel providers. With this funding, these institutions will be installing high

efficiency boilers on-site, compiling data, and preparing case studies to document the results.3°

Although pilot projects are a good vehicle for educating stakeholders about wood heating technologies,
states may also choose to embark on public awareness campaigns to educate the general public about
wood-heating fuels, technologies, and proper installation and operation techniques. These public
awareness campaigns may be stand-alone programs or implemented in conjunction with a specific

program to incentivize the purchase of wood heating technologies.

4.4 Examples of Wood Heating Policy

4.4.1 European Policy and Programs

In 2001, the European Union issued the Renewable Energy Directive (RED), which requires member
countries to derive 20% of energy from renewables by 2020. Each member submits a National Renewable
Energy Action Plan (NREAP) for reaching this target. Later iterations of RED required specific levels of
renewable heating and cooling to contribute to the 20% goal. According to an analysis of the member
states’ NREAPs, biomass will comprise 19% of total renewable electricity in the year 2020, and 78% of
total renewable heating and cooling in 2020. 4°

The guiding document and an accompanying template for developing NREAPs walk member countries
through the process of establishing criteria for sustainable harvesting, setting emissions standards,
establishing installer certification, and measuring and verifying wood-heating technology performance.
Member plan strategies include suites of policies and programs that range from mandates for specific

technologies to financial incentives promoting wood fuel supply.

39 See https://www.governor.ny.gov/press/02142014-funding-heating-equipment

40 Beurskens, L.W.M., M. Hekkenberg, and P. Vethman. “Renewable Energy Projections as Published in the National
Renewable Energy Action Plans of the European Member States.” November 2011. http://www.imeder.org/04_-
_renewable-energy-projection_01.pdf
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Austria has one of the leading renewable thermal markets in the European Union, meeting 27% of its
heating needs with renewable energy. The Austrian federal government covers up to 30% of the cost of
solar thermal and biomass heating units for use by businesses. Residential programs are administered by
the Austrian states, and combine a mix of financial incentives, regulation, and promotional activities.

A key to success has been the availability of incentives even after targets have been met, a willingness
to continually increase the stringency of the renewable targets over time, and long-term promotional

campaigns.*

Upper Austria meets 46% of its heating demand with renewables, including solar and biomass. Financial
incentives are primarily issued in the form of grants. Regulations and mandates require installation of

renewable heating and cooling in certain buildings, simplification of building codes, and streamlining of
the permitting processes. Upper Austria has also embarked on a coordinated promotional campaign that

includes a training component.42

4.4.2 RPSin New England States

In 2012, the New Hampshire legislature passed Senate Bill 218. The legislation allows for the inclusion
of thermal energy in New Hampshire’s existing RPS by amending the Class I Thermal Renewable
Energy Certificate Program to include biomass, solar, and geothermal ground source heat pumps. As
of January 2013, 0.2% of Class | REC requirements must be met with thermal resources, increasing by
0.2% annually until it reaches 2.6% in 2025.

The amendment also requires the New Hampshire Public Utilities Commission (NHPUC) to establish
a methodology for tracking useful thermal energy production and behind-the-meter production of
electricity. NHPUC must also establish a mechanism for metering, verifying, and reporting thermal

energy output from systems generating RECs on a quarterly basis.

41 Comment from Christoph Strasser, Austrian Biomass Centre, at the New York State Thermal Biomass Stakeholder
Meeting on June 2, 2014.

42 nhttp:/lwww.nebioheat.org/pdf/Biomass_heating_2010.pdf

84



New Hampshire established an Alternative Compliance Payment (ACP) of $28/MWh. It is likely that
RECs will sell for less than the ACP. The level of ACP, combined with the small percentage increase
in the RPS mandate, results in an anticipated bill impact of $0.098 per month for an average residential
electric bill for 600 kWh of electricity.

New Hampshire also established emissions standards as a condition of participation by biomass heating
systems. Stack test emission rates for particulate matter must be less than 0.1 Ib/MMBtu for biomass
energy systems between 3 and 20 MMBtu/hr, and less than 0.02 Ib/MMBtu for biomass energy systems
above 20 MMBtu/hr.

Massachusetts passed legislation in 2014 that implemented in January 2015 for thermal heating to quality
for RECs. This program creates a structure that allows thermal heating and cooling devices, such as solar
panels, wood pellet stoves and boilers, and geothermal heat pumps, to generate RECs. Under the
Massachusetts program, analysis will be conducted to calculate the amount of energy generated over a
10-year period and award those credits up front. The purchaser of the device would receive an upfront
cash credit to help reduce purchase costs and the seller of the device could sell the REC credits to an
ESCO or electricity company.

Some key considerations for evaluating the potential impacts of the legislation include understanding
the types of units that might qualify, including efficiency levels and emission profiles, mechanisms to
document the source of the biomass and to ensure biomass fuel is sustainably harvested, and the

establishment of a biomass registry that could be used to upload data and trading information.

In Maine, legislation was introduced in 2012 to add thermal biomass energy to its RPS, which includes
biomass for electricity generation. The Maine Public Utility Commission testified against the inclusion
of thermal biomass in the RPS, stating that the RPS was intended to incentivize renewable electricity
generation. It argued the policy mechanism for including useful thermal energy was unclear, and that
metering would be too difficult. This legislation did not advance.**44 Maine does, however, have an
electricity generation production incentive for renewable resources, including biomass. Maine’s
Community Based Renewable Energy Production Incentive pilot program offers eligible thermal
technologies, including biomass, the opportunity to enter into long-term contracts to supply renewable

electricity with the incentive of a REC multiplier (i.e., the value of the REC is 150% of the amount of

43 Response to NESCAUM questionnaire.

44 nhttp:/lwww.maine.gov/mpuc/legislative/reports.shtml
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produced electricity). The program has had limited participation, which has been attributed to a
$0.10/kWh long-term cap and the low price of Maine RECs.

A thermal renewable portfolio standard, alone, will not address key market barriers. Regardless of type
and design, any wood heating incentive program will need to consider the cost of the technology, the cost
of alternative technologies and fuels, and the current state of the market. Thermal RPS programs are

complex to implement and operate, and will likely have the highest administrative costs.

4.4.2.1 Cost Supports - Incentives, Rebates, Financing, Tax Breaks in New
England States

States have offered cost supports in the form of incentives and rebates over the last two decades to
promote the installation of cleaner wood heating systems. These programs tend to operate as one-off
programs, available until funding runs out, or are sometimes administered in phases of funding. Table 4-2
provides an overview of some of the financial incentive programs by state that are offered or have been
offered.
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Table 4-2. Current and Past Financial Incentives for Thermal Biomass in New England States

Expanded Mass Save HEAT
loan

residential units; must have thermal
efficiency rating of 80% or greater and
emissions rating less than or equal to
0.15 Ib/MMBtu and at least 2 tons of
storage*®

State Program Incentive Level and/ or Eligibility Details
) . Funded by CT Housing
Connecticut Energy Conservation Loans For owners Of.l 4 family homes that Investment Fund; loan
meet income limits -
repaid over 10 years
Began in 2013 and funded
Residential rebate Up to $5000 by 3.5 million annually
through RGGI funds
Maine Low interest loans For residential units
Commercial and industrial Match 50% of system cost Funded by mix of RGGI
cost share programs and other sources
Rebates for residential high . Began in 2013; total
efficiency boilers*® $7,000- $15,000 funding $475,000
0% interest loan up to $25,000 with
Massachusetts terms up to 84 months for 1-4 family

Program administered by
MA Department of Energy
Resources with $3.8 million
grant from the US DOE

New Hampshire

Public Utility Commission’s
Bulk-Fuel Fed Wood Pellet
Boiler rebate program

Rebates of 30% of system and
installation cost or $6,000 (whichever is
less)

Funded by ARRA funds

Vermont

Efficiency VT rebate

Up to $2,000 for new, high efficiency
pellet boilers with 80% minimum
efficiency, less than or equal to 200
MBtu/hr output, and minimum system
capacity of 70% of heating load.

Part of Efficiency VT's
larger HVAC rebate
program

Some states in New England also make available tax exemptions and credits. Vermont offers a sales tax

exemption for biomass boilers and fuel. Maine and Massachusetts exempt residential wood fuel from

sales tax.4” Vermont also offers an investment tax exemption for businesses for biomass and other

renewable heating equipment.

45 See http://www.mass.gov/eea/pr-2013/discounts-for-high-efficiency-wood-pellet-boilers.html

46 See http://www.masssave.com/residential/expanded-heat-loan

47 All residential heating fuels in Massachusetts are exempt. New Hampshire does not have sales tax, and therefore
there is no sales tax on the purchase of equipment or fuel.

87




Oregon, although not one of the states surveyed, offers a business tax credit of 50% of eligible costs for
renewable energy equipment manufacturers.“® Massachusetts has a similar law for other renewable energy

sources, but does not include biomass in the list of eligible sources.4®

4.4.2.2 Pilot Projects and Lead-By-Example

NYS, Massachusetts, and Vermont have used pilot projects and lead-by-example programs to
demonstrate technology, gain experience with thermal biomass policies, and conduct outreach and
education about thermal biomass heating options. NYSERDA has spearheaded a suite of activities to
promote high efficiency biomass heating technologies. Vermont Buildings and General Services
Department has installed biomass heating systems in many state buildings. The Massachusetts
Department of Energy Resources (DOER) has implemented a wood pellet lead-by-example program for
municipal buildings and not-for-profits. DOER has also worked with the Massachusetts Department of
Housing and Community Development to launch the Schools and Public Housing Integrating Renewables
and Efficiency (SAPHIRE) program. These programs will offer low-interest financing and capital funding
grants from the Massachusetts Clean Energy Center. In addition to providing useful data through tracking
and measuring energy inputs, outputs, and savings, these programs seek to reduce energy costs and create
opportunities for public education.

Although not a thermal biomass policy, Bangor Hydro and Maine Public Service have launched a
successful heat pump pilot program, including an evaluation conducted by an outside third party. The
evaluator attributes success thus far to an aggressive, comprehensive marketing campaign, simple
program design, and a significant incentive of $600 relative to heat pump costs. The program has
administered about 1,000 rebates. The evaluator estimated a low level of free ridership; an estimated
88% of participants would not have otherwise installed a heat pump. Total pilot program costs were

approximately $900,000; approximately $100,000 of this amount was spent on marketing.

48 Biomass Energy Resource Center, 2013.

49 Biomass Energy Resource Center, 2013.
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Often, government programs fail to include adequate budget for outreach and marketing activities. At

the outset of the Bangor Hydro-Maine pilot project, only 20% of utility customers had any knowledge

of heat pumps, and a subset of this 20% did not fully understand or trust the technology. However, the
pilot project resulted in installation of three times the projected number of heat pump installations. At

the conclusion of the pilot project, the Efficiency Maine Trust began offering a $500 rebate, but did not
conduct further marketing. This rebate program has continued to be highly subscribed, which is attributed
to the groundwork laid by the robust education and outreach effort for the pilot program.

4.4.2.3 Change-out Programs

Massachusetts, New Hampshire, and Vermont have experience with change-out programs. Beginning

in 2012, Massachusetts, through a partnership between the Massachusetts Clean Energy Center

and Department of Energy Resources, offered a voucher of either $1,000 or $2,000 to replace older
non-USEPA certified stove models with high-efficiency stoves. The program was first offered to low
income residents enrolled in the Low Income Home Energy Assistance Program (LIHEAP), Mass Health,
or Women Infants and Children (WIC), who were eligible for the $2,000 voucher. Later, the program was
opened to all residents at the $1,000 voucher level. Massachusetts established a comparatively high

incentive level to generate interest, but would consider lowering it in the future.s°

The city of Keene, New Hampshire offered a successful wood stove change-out program through a state
and municipal partnership in 2009. The city of Keene was awarded $106,000 for the program, which

replaced 86 devices.

Vermont offers a Wood-Fired Boiler Change-Out program and the VT Burn Clean Wood Stove Change-
Out Program, both administered by the Vermont Air Pollution Control Division. The boiler program
offers $6,000 to replace eligible (Vermont Phase 2 certified) outdoor wood boilers, while the woodstove

program offers rebate vouchers of $450.

50 Comment from Rob Rizzo, Massachusetts Department of Energy Resources.

89



4.5 Lessons Learned from the European Union, New England
States, and New York State

451 RPS Lessons Learned

A RPS can help accelerate the wood heat policy process because it is an existing policy vehicle. However,
an RPS can be complex to implement, even without a biomass-heating component. Wood heating adds an
additional level of complexity because there is a need to translate thermal energy into renewable energy
credits for the electric sector. Issuing credits for thermal energy is also challenging because most thermal
energy is not metered or measured in the way electric generation is. Requiring meters for thermal energy
projects adds an additional cost to projects that already face high initial capital expenditures, and meters

do not necessarily capture heat delivered to the building or “useful” thermal energy.

New Hampshire and Massachusetts provided insights on the inclusion of wood heating in an existing RPS
and the development of an Alternative Portfolio Standard (APS). The primary challenge was the time and
expertise needed to craft the rule and develop a path for implementation. This process may involve review
and potentially revision of existing emission requirements, and coordination with energy offices on
building codes and standards. Both states incorporated emission requirements into the rule for

participating units, which required coordination with environmental departments.

New Hampshire was originally given six months to develop its rule, but ultimately needed to delay
program rollout. Metering and verification has proved to be a large barrier for New Hampshire. The State
first reviewed available metering standards, and determined that there was no heat metering standard for
wood-heating systems. New Hampshire has begun the process of developing its own metering standard,
which requires evaluating a suite of options. Considerations include the definition of “useful” wood
heating and the decision on whether to account for parasitic and operating energy losses, accounting for
rebound effect,5! the tradeoffs between using estimated and measured data, and the development of a

system for verification of REC applications and output.

51 The rebound effect refers to the tendency of consumers to make up for any monetary savings associated with their
electricity and heating costs by consuming more electricity or heat, e.g., by turning up the thermostat.
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Massachusetts grappled with APS program design in order to design an APS that offsets the high upfront
capital costs of wood heating. RECs typically pay once installed, and do not reduce upfront capital costs.
Massachusetts is considering awarding one-time, upfront alternative energy credits (AECSs) to account for
an established time period (for example 5 or 10 years) of modeled net energy generation. Massachusetts

is also considering a revolving fund to buy and sell AECs that could initially be funded by ACP funds.

Massachusetts noted that the volatility of the RECs market may be a disincentive to wood heating
participation in the APS. Options for overcoming this barrier include:

e Increasing targets (requiring careful management).
e  Establishing energy credit price floors.

e  Promoting long-term contracts.

e  Providing upfront rebates.

4.5.2 Cost Support Lessons Learned

NYS and most New England states provide, or have provided, some form of cost support for wood
heating technologies. States reported that financial incentives could provide opportunities to “prove”
technology, and to better understand potential administrative and technical hurdles to implementing wood

heating policies, and a mechanism to increase confidence in the market and development of infrastructure.

Many states reported difficulty establishing the appropriate incentive levels. Financial support must be
high enough to stimulate private investment, but low enough to generate enough program participation

to help develop the market.>2 Another commonly reported barrier was a lack of staff expertise to address
key issues, such as installation, sizing, and public health concerns. Finally, states reported that securing
continued resources and conducting long term monitoring for financed projects was a challenge. Working
with industry is an important component of designing cost support programs. New Hampshire met with
the wood pellet industry to discuss infrastructure and the appropriate system requirements and rebate
amount. As a result, industry informally pledged that if the State required three-ton storage systems,

the industry would provide wood pellet delivery statewide.53

52 Biomass Energy Resource Center, 2013.

53 New Hampshire response to NESCAUM gquestionnaire.
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4.5.3 Pilot Projects and Public Awareness Campaign Lessons Learned

Successful pilot projects benefit from careful program design with regard to marketing, incentive levels,
and appropriate unit installation. One purpose of a pilot project is to demonstrate technology, so using
skilled, experienced installers will help with program success. Determining the appropriate incentive level
is a critical aspect to program success. Administering many pilot projects is ideal, but funding for each
needs to be adequate. Funding should also compensate for uncertainties associated with the immature
market and underdeveloped infrastructure, with the understanding that this level of funding will not
always be necessary because the pilot projects and programs will help expand the market and drive

down costs.

4.5.4 Change-out Programs

Successful change-out programs require outreach campaigns, preferably in advance of the rollout of

the program. Significant upfront planning is also needed to determine the target audience and design
promotional materials and a program framework that targets this constituency and develops a political
and administrative framework. Considerations must be given to how to maintain fairness in the allocation
of funding; for example, if applications are submitted for more funding than is available, how to monitor
program success, and how to follow-up with applicants who claim vouchers, but do not proceed with
change-outs.

New Hampshire also stressed the importance of partnerships between state and local governments, as
well as manufacturers and retailers. Success with the Keene change-out program was attributed to the
educational campaign that occurred before, during, and after the change-out program using “Burn Wise”
materials from the USEPA. Finally, the city of Keene views flexibility as a key consideration for any
program and program administrator, acknowledging that identifying potential challenges and having

back-up plans in place is also important.>4

54 New Hampshire Department of Public Services, 2010.
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4.6 Summary for Incentive Programs

Regardless of type and design, any program designed to incentivize wood heating will need to consider
the cost of the technology, the cost of alternative technologies and fuels, and the current state of the
market. Incentive programs also present an opportunity for states to move the market to better performing
units by setting standards for efficiency, emissions, oversizing, installation, and inclusion in building
codes. However states choose to address these issues, any policy or program designed to incentivize

wood heating should consider the following issues:

¢ Minimize high upfront cost of technologies: Wood heating-technologies are emerging
technologies and currently have higher capital costs than conventional heating systems. Policies
to incentivize installation of wood-heating technologies should address the high capital costs by
providing incentives at the time of installation. Economic development with manufacturers
should seek to reduce production costs. Workforce development efforts should improve quality
and proficiency of the installers and drive down the amount of time to install these systems,
thereby reducing costs. Packaging of systems with some “pre-plumbed” components will also
help.

e  Address lack of public awareness: Public outreach and education, as well as education for
policy makers and the heating and building industries, will be key to any program success.

A campaign for public education and outreach can be built into many policies and programs.

e Incorporate minimum emissions and efficiency standards and create proper sizing and
installation requirements: Wood-heating systems include a range of technologies and
system components, including thermal storage, with varying efficiencies and emissions
rates. Efficiency can only be realized when wood-heating technologies are properly sized and
installed by a trained installer. Any policy designed to incentivize wood heating should include
minimum emissions and efficiency standards and provide requirements about sizing, use of
thermal storage, installation, system integration, and energy management controls. Members of
the wood heating sector relayed that regulatory uncertainty around efficiencies and emissions
standards were barriers to growth of the market. Choosing stringent, yet attainable, standards
from the commencement of any policy may provide needed consistency for the market to grow,
and quality installation of technologies that operate cleanly, efficiently, and reliably will assist
with public perception. Incorporating these specifications into state building codes and
standards could also help provide regulatory certainty for the industry.

e  Address system commissioning measurement: Most commercial and many residential
biomass heating systems will be added to an existing heating system and heat distribution
system. These retrofits must be carefully integrated so the wood heating system operates
optimally. Integration with the existing building energy management control system for a
commercial building is a technical challenge that is often overlooked. Addressing this critical
step assures that incentivized units met the efficiency and emissions targets set by these
programs.

e  Address measurement, monitoring, and verification: High costs and lack of a common
methodology for measuring and reporting performance of wood heating technologies is a barrier
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to demonstrating the successful installation and performance of a new biomass heating system
and including wood heating technologies in an RPS. Improved and increased reporting of wood
heating technology performance will help quantify the benefits of thermal biomass for future
policy considerations, as well as assist in education and outreach about wood heating. A
common methodology for monitoring installed wood heating systems will enable these
systems to be included in additional heating sector policies and programs.

Require fuel sustainability requirements. Although there is currently no common

definition for sustainable biomass, standards could be established as part of individual

policies incentivizing wood heating use and assure that use of wood supply is maintained

and greenhouse gas impacts are minimized and forest health is maintained.
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5 Biomass Training Programs

Careful system design and proper installation of a cordwood stove, pellet stove, or biomass boiler
can dramatically improve the efficiency and safety of the heating system. System design requires
an understanding of the building’s heat demand and heat distribution system. Both residential and
commercial systems require integration of the boiler, thermal storage, pellet storage, and other
components into existing or new heat distribution systems with thought given to thermostats and
other control technologies. System designers and installers may also need to consider heat dump

zones, heat exchanges, expansion tanks, mixing valves, and other system components.

Training programs for wood heat system installers typically focus on determining the appropriate size
and type of unit for a particular consumer, identifying the additional system components (such as thermal
storage) that may be needed, understanding how to balance, vent, and plumb the unit, and educating the
owner on proper use and maintenance. Proper training also helps improve consumer confidence in the
distributors, dealers, and installers of biomass units, which could influence consumer decisions to

purchase biomass units and communicate positively about their experience with others.

5.1 Methodology

Little has been written on the training and certification pathways for installers of wood heat systems. This
section, therefore, is primarily a summary of numerous interviews with industry associations, nonprofits,
manufacturers, dealers, and government. Course materials and certification requirements were reviewed

where available.

Technical backgrounds were surveyed of workers currently installing wood heat systems, including
training and certifications specific to the biomass field. Domestic policies were investigated in NYS

and other states that might address the technical background, training, and certification of installers of
biomass units. Training and certification requirements were reviewed for installers in similar industries
(i.e., natural gas, oil, and solar) and for wood heat units in the European Union, where the market for high
efficiency units is more mature. The statutes and regulations governing training and certification in these
industries and in the European Union were examined. Finally, recommendations were developed for
training and certification of installers for NYS to consider as it promotes use of high-efficiency, low

emissions wood heat.
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5.2 Training and Certification of Biomass Installers: A Current Look

There is currently no nationally consistent training program across the United States for installers of
wood heating units. Instead, installers are typically trained through a patchwork of (1) trade associations;
(2) the National Fireplace Institute (NFI), which focuses its training primarily on residential cordwood
and pellet stoves; and (3) manufacturers, particularly manufacturers of larger biomass systems. Trade
associations, manufacturers, and dealers were asked about the technical background, training, and
certification of installers. The responses varied by the class of unit. The following sections provide an
overview of the technical background, training, and certification process for installers of cordwood and

pellet stoves and biomass boilers.

5.2.1 Cordwood and Pellet Stove Installers

In residences and smaller businesses, cordwood and pellet stoves might be installed by dealer technicians,
contractors, plumbers, or even chimney sweeps. These installers may have some plumbing background or
training and certification from NFI or the Chimney Sweeps Institute of America (CSIA). They also may
have attended additional training and received certification from a manufacturer on installation and/or
maintenance of a particular unit or line of units. It is reportedly common for a dealer to have an NFI

certification and the technicians to have a manufacturer certificate.5s

5.2.2 Biomass Boilers

Heating, ventilation, and air conditioning (HVAC) technicians, plumbers, and limited numbers of
engineers and architects are likely installers of biomass boiler systems. There is currently no clear training
and certification pathway for this class of installers, but they may seek out specialized training for credit
toward the continuing education units (CEUs) necessary to maintain their respective licenses. CEUs are
awarded for biomass courses by numerous trade associations, including the American Society of Heating,
Refrigeration, and Air-Conditioning Engineers (ASHRAE), the Green Building Council (GBC), the
American Institute of Architects (AlA), the American Association of Engineers (AAE), and the North
American Board of Certified Energy Practitioners. See Appendix A for a sample biomass boiler course

description.

NYSERDA’s Renewable Heat NY program offers financial incentives for wood heat system purchases,

on condition that consumers use contractors with installation training on hydronics for high efficiency

55 Crouch, John. Personal Interview. 4 June, 2013. John Crouch is the director of public affairs at the Hearth, Patio
& Barbecue Association.
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systems. The Renewable Heat NY program currently offers wood heat hydronics training and has

sponsored shorter versions of this type of training in the past. See Appendix A for program slides.

Installers of biomass boilers are likely to be trained and certified on installation of a particular unit or
line of units by at least one manufacturer. Although manufacturers do not require a specific technical
background for certification, they may ask installers to self-certify that they are qualified and have the
necessary credentials to install units in their field of practice.5¢ Standardized credential programs would
reduce or remove the need to self-certify. Such programs are available for oil and gas system installers.
Developing and accrediting course offerings to count toward CEUs or designing some other pathway to
training and certification of biomass boiler installers may have benefits beyond ensuring efficient and

safe installations.

The U.S. Department of Agriculture’s Forest Service Wood Education and Resource Center funded a
national online survey that asked how HVAC professionals obtain technical information and what wood
energy proponents can do to increase the familiarity of HVAC installers with wood heat technology. The
key findings include supplying HVAC design engineers and architects with the facts about wood-based
heating and cooling helps to increase their interest and willingness to introduce the option to consumers.
The study stresses the importance of housing information and training with traditional trade membership

organizations and not only with wood-specific industry groups.5?

5.3 Overview of Current Training Opportunities

5.3.1 National Fireplace Institute

The National Fireplace Institute (NFI) is the education arm of the Hearth, Patio & Barbecue Association
(HPBA). NFI provides distinct training and national certification for installers of wood burning, pellet,

56 Seymour, Joseph. Personal Interview. 18 September, 2013. Joseph Seymour is the executive director of the
Biomass Thermal Energy Council.

57 Karakash, John T. and Daniel deB. Richter. Report of Key Findings: Architects and Energy Professionals-
The Missing Link in Wood Energy. May, 2011.
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and gas devices. Topics include clearances, vent pipes, safety requirements, and education of customers
on the proper use of biomass units. There is a focus on “the house as a system,” and safety of the units

and systems.s8

The NFI certification is valid for three years, at which point recertification can occur through examination
or a combination of CEUs and proof of recent unit installations. There are currently 619 certificates for
wood-burning and 481 pellet certificates (compared to 1,002 current gas certificates). The highest
concentrations of certificate holders are in the Northeast and Mid-Atlantic states.5°

The predominant mechanism for training toward an NFI certification is through online coursework,
training through the HPBA regional affiliates, and a few individuals that have developed courses for
accreditation by NFI. NFI provides a six-hour review course and administers the exam at the HPBA

annual tradeshow.

The Chimney Safety Institute of America (CSIA), the trade organization for chimney sweeps, also
provides training for the NFI certification exam and administers the exam. The CSIA route to NFI
certification is targeted toward chimney sweeps and inspectors, and includes additional content and
hands-on experience. NFI considered offering the certification as part of vocational and community
college plumbing programs.® NFI has also considered providing training and certification for installers
of biomass boilers, which would expand on classes it already offers at its annual tradeshow and online.
For example, at the Hearth, Patio & Barbecue Expo 2011, NFI held panel discussions about “Retrofitting
Biomass Forced Air Furnaces in Residential Locations and Retrofitting Biomass Furnaces in Commercial

Locations.”®! See Appendix A, Sections A.2-A.4, for NFI and CSIA training course descriptions.

58 Vlahos, R. Personal Interview. 5 June, 2013. Rick Vlahos is the Executive Director of the Hearth, Patio, and
Barbecue Education Foundation and oversees the National Fireplace Institute certification program.

59 VIlahos, R. Email Communication.10 June, 2013
60 VIlahos, Interview.

61 Vlahos, Email.
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5.3.2 Manufacturer Training

Several manufacturers require participation in a training program and certification before distributing or
installing particular lines of biomass units. Some manufacturers also require that the first installation of a
biomass unit be done with a manufacturer’s technician present. In order to maintain the manufacturer’s
certification, an installer may need to complete installation of a minimum number of systems every year.

Two manufacturer training and certification programs are described in the next two sections.

5.3.2.1 Tarm Biomass

Tarm Biomass sells cordwood, pellet, and wood chip boilers from the Froling line. Tarm Biomass

has worked with Austrian government to develop a training program that includes disassembly and
reassembly of a unit. The training program also includes plumbing diagrams for different installation
scenarios, wiring diagrams, boiler control panels and background programming, codes and safety,
service and maintenance (such as refractory replacement), oxygen sensor testing, cleaning, inspection,
downloading operation, and error reports. Tarm Biomass provides a two-day training session and then
works with installers to commission boilers in customer homes. The installers that come for training at
Tarm Biomass are generally dealers with plumbing and heating backgrounds. A representative from

Tarm Biomass reports that the most successful installers come from central heating backgrounds. 52

5.3.2.2 Maine Energy Systems (MESys)

MESys provides two levels of training and certification to technicians that install its biomass systems.
The Level | training is a week-long program culminating in an exam. Content ranges from the basics

of biomass heating to complex adjustments to computer systems. The training also includes hands-on
assembly and commissioning of biomass systems and storage units. Following Level | certification, a
MESys technician accompanies the installer on the first install. Level Il training, which is available to
those with Level I certification, focuses on optimizing the system under different circumstances,

including multi-boiler systems.

62 Nichols, Scott. Personal Interview. 7 May 2013. Scott Nichols is the President of Tarm Biomass.
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The company also provides training for facility managers and technicians several times per year. Those
that attend the trainings are generally plumbers that are licensed in their territory. MESys provides a map
identifying the location of certified contractors that install, configure, and maintain MESys autopellet

boilers.

Manufacturers might also play a role in training and education at trade and vocational schools and
community colleges. Both Tarm Biomass and Maine Energy Systems reported interest in providing
units for schools to work with and offering to conduct training seminars at the schools.

Manufacturers ask individuals to self-certify that they are qualified and/or licensed to install in their local
area. Manufacturers report that there is a need for improvement in this area. The installation issues most
likely to arise will be those associated with connecting biomass heating systems to existing plumbing.
The manufacturers trust that the installer will recognize when plumbing needs to be updated, but it is not
within their purview to provide training or certification in this area. This could be addressed through state
and local requirements for plumbing and HVAC certification, permitting, and licensing.

Beyond training and certification of biomass unit installers, there are additional opportunities for those
interested in other aspects of the industry. In particular, there are opportunities for training designed

for foresters and inspectors of biomass units.t® The Wood Energy Technology Transfer, Inc., training
platform is for inspectors. It is the national registrar of the Wood Energy Technical Training (WETT)
program. It trains individuals that sell wood energy products, install or maintain systems, or conduct
inspections. It offers three base level certifications: (1) technician or advisor; (2) chimney sweep; or

(3) system inspections and technical evaluation (SITE) basic inspector. It offers three additional
certifications for those with base-level certification: Central Systems Technician, Pellet Technician, and
Pellet Sweep. Each certification requires prescribed weeks of field experience, letters of reference, and

some require participation in a minimum number of inspections or installations prior to certification.s

63 Northeast Forests, LLC offers workshops for landowners and forest enterprisers on harvesting woody biomass.
The Northeastern Loggers’ Association published a study for them entitled “A Biomass Demonstration Guide for
Northern Loggers,” by Steven Bick. See http://www.northeastforests.com/.

64 Wood Energy Technology Transfer website. See http://www.wettinc.ca/
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The Fireplace Investigation, Research and Education (F.I.R.E.) Service offers F.I.R.E. Inspector or
Technician training programs and certifications. The F.1.R.E. certification is targeted toward individuals
that conduct annual safety inspections and inspections during new construction, retrofits, and installation
of new appliances. The F.1.R.E. course covers building codes, manufacturer specifications, product
identification, design and application, report writing, and fire technology. The F.1.R.E. Service also

offers a Wood Technician certification to those that are certified by NFI.

5.3.3 Current Regulations Influencing Training and Education

NYS does not currently have regulations defining the technical background, required training, or
certification of biomass unit installers. Installation of indoor heating appliances (including swap-outs)
and boilers typically requires a permit and code inspection. Procedures vary by municipality.®> One NYS
dealer reported that wood units and fireplace inserts are often installed without certification or the proper
permits, to the detriment of the safety and efficiency of the units.6¢

The USEPA requires NFI or CSIA certified installers for its changeout programs, although there are some
areas where this requirement is waived because there are not enough trained technicians.®” Several states
and counties, and many municipalities, have stipulated that NFI certification is required for installation,
primarily for gas and wood-burning units (and to a lesser extent, pellet stoves). NFI reports that NFI
certification is required by regulation or for participation in an incentive program by the states of lowa,
Massachusetts, and Rhode Island, as well as by Newcastle County (Delaware); Pitkin County (Colorado);

and the Cities of Lawrence (Kansas), Lincoln (Nebraska), and Salina (Kansas).58

65 Addario, John. Personal Interview. 5 June, 2013. John Addario is the Assistant Director for Education Services,
Division of Code Enforcement and Administration, New York State Department of State.

66 From 2013 NESCAUM interview with a retailer and installer of wood, pellet, and gas units in New York that
has both an NFI and F.I.R.E. certification.

67 Crouch, Interview.

68 \/lahos, Email.
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The states of Oregon and Maine are currently the only states that regulate the background, training, and
certification of biomass boiler installers. Maine issues Oil and Solid Fuel Licenses, which are obtained
from the state following an examination and practical hours.%® Licenses include apprentice, journeyman,
and master level technicians. In addition, Maine provides the option to certify as a limited wood pellet
technician. These regulatory requirements are codified in the Maine Fuel Board Laws and Rules for
Solid Fuel.”

5.3.4 Training and Certification for Installers of Gas, Oil, and Solar Units in New
York State

Training and certification for installation of gas, oil, and solar units is similar to that for installation of
biomass heating units in NYS. Installers are typically professional HVAC technicians. Trade associations
train and offer certifications, although some are more stringent about the technical background required
for certification, such as the Home Energy Professional certifications offered by the Building
Performance Institute (BPI) and supported by the U.S. Department of Energy and its National

Renewable Energy Laboratory.

In the past, NYS has used this higher level of scrutiny to its benefit. For example, BPI certification is a
requirement when installing an energy efficient unit as part of NYSERDA’s Home Performance with the
ENERGY STAR® program. Similarly, NYSERDA’s Solar Thermal Incentive Program requires installers
to be certified by the North American Board of Certified Energy Practitioners.”

69 Holmes, Peter. Personal Interview. 1 October, 2013. Peter Holmes is the Senior Inspector of the Maine Fuels Board.

70 State of Maine. Maine Fuel Board Laws and Rules. 2012. See:
http://Aww.maine.gov/pfr/professionallicensing/professions/fuel/

71 New York State Energy Research and Development Authority. PON 2149-Solar Thermal Incentive Program. See
http://www.nyserda.ny.gov/Funding-Opportunities/Current-Funding-Opportunities/PON-2149-Solar-Thermal-
Incentive-Program.aspx.
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5.3.5 The European Union Training and Certification Platform

The European Directive to Promote Renewable Heating and Cooling includes a provision requiring

each member country to provide training and certification for installers in order to maintain a professional
standard requiring all biomass heating units to be installed by a certified professional. Austria and its
certifying body, the Austrian Biomass Association, have emerged as leaders in the effort to

professionalize the biomass installation field.”2

The Austrian Biomass Association organizes five-day training sessions for installers (plumbers) in
Auwustria, including one practical day of training working directly with a biomass boiler. The course
includes calculating the proper size of a boiler to avoid oversizing, as well as sessions on problem
solving and security issues. The participant fee is currently 525 Euro. Following completion of the
course, in order to receive a certificate from the Association, installers must pass a written examination,
demonstrate that they have installed a biomass boiler, and provide a written report of how they selected
the type and size of the boiler. This certificate fulfills the European Union directive that every member
state require certification for installers, but to date has not been put up for accreditation by the
international standard “ISO 17024 Conformity assessment — General requirements for bodies operating
certification of persons.” To remain certified, it is necessary to complete additional training within three
years.”® See Appendix A, Section A.5, for the Austrian Biomass Association Syllabus. The Austrian
Biomass Association is also responsible for ensuring that biennial biomass boiler inspections and
emissions testing occur. Inspections are performed by certified installers or chimney sweeps.
Additional trainings are offered by manufacturers on specific products, and include topics such as

use of product control systems, adjusting the boiler, maintaining the boiler, and addressing error codes.

72 European Renewable Energy Council. Joint Declaration for a European Directive to Promote Renewable Heating and

Cooling.
73 Strasser, Christoph, BioEnergy 2020. Personal Interview. 22 May 2013,
74 bid.
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BioEnergy2020+ has developed a training platform for European countries that have not yet embraced
biomass heating and cooling. The BioEnergy2020+ program provides a broad overview of biomass as a
heating fuel, including discussion of the biomass production chain, sustainable combustion technologies,
business concepts and new ideas, and real-world examples of programs. BioEnergy2020+ has conducted
tours of fuel production facilities and large-scale biomass systems for government officials and other

stakeholders. See Appendix A, Section A.6 for an example BioEnergy2020+ training schedule.

A program was recently initiated in Northern Ireland and in the Republic of Ireland to develop a platform
for training, certifying, and registering biomass installers. The program was developed in response to a
lack of specialized installers, limited training opportunities, examples of poor installations, and a lack of
consumer confidence in the biomass heating industry.” Content and course materials were developed and
administered by Action Renewables and the Sustainable Energy Authority of Ireland, in partnership with
other organizations, including the Austrian Biomass Association. The program trained and awarded
certificates to plumbers and electricians. These certified installers were registered in a database accessible
to customers. The training courses are no longer offered by the original parties; instead, colleges in

Ireland, as well as nine additional training centers, have been approved to deliver the courses.®

5.4 Summary of Findings and Recommendations

The following recommendations are derived from the interviews and information collected in developing

the information presented in this chapter:

1. Establish minimum criteria for the technical background of installers.
NYS could establish minimum criteria for the technical background of installers, which could
differ for the class of unit, i.e., separate criteria for installers of cordwood and pellet stoves and
installers of biomass boilers. This could be enforced through the establishment of a statewide
registry and through state and local permitting and inspection practices. Consider professional
licenses issued by the State as required in Oregon and Maine.

75 Northern Periphery Programme and the Renewable Energy Installer Academy. Northern Ireland and Republic of
Ireland: Best Practice Initiative. Project of the European Union Regional Development Fund.

76 Northern Periphery Programme and the Renewable Energy Installer Academy.
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2. Consider endorsing the National Fireplace Institute (NFI) certification for installers

of any cordwood or wood pellet stove.

NYS could evaluate the training and certification pathway offered by NFI and determine if it is
sufficient for installers of cordwood and pellet stoves in the State. NY'S could coordinate with
NFI, which updates the coursework and certification exam every three years, to provide input on
new training topics and areas where information needs to be improved. If the NFI training and
certification pathway is deemed sufficient, NYS could make a program requirement that an NFI-
certified installer perform the installation of biomass units.

Work with NFI, Austrian Biomass Association, and other organizations to design a clear
training and certification pathway for biomass boilers.

NYS could work with organizations that are already providing training on biomass boilers to
design knowledge and installation requirements for a biomass boiler certification. This
certification can be housed within one of the organizations or with the State licensing board.
NYS can work with the organizations to design training curricula to prepare for the examination
and consider sponsoring registry of certified biomass boiler installers.

Work with New York State vocational schools, community colleges, and state universities.
Vocational schools, community colleges, and state universities may be interested in providing
coursework on biomass heating units and systems as part of plumbing, HVAC, or other relevant
programs. The schools may be able to certify installers, which could help to professionalize the
field. NYSERDA has ongoing funding opportunities for developing training curricula and
applying for ANSI accreditation.””

Encourage the practice of accepting continuing education units for biomass boiler courses.
Coursework offered by trade organizations, often for continuing education units (CEUS), is
currently a major source of information transfer to consumers. By accepting biomass
coursework for state-managed professional licenses, NYS could encourage the practice of
offering CEUs for biomass boiler courses. NY'S could also make this a condition of
participation in programs that provide incentives.

Promote coursework on commercial system design, sizing, and integration.

Continue and expand training opportunities, such as those developed for NYSERDA’s
Renewable Heat New York program, on the design and sizing of commercial systems, or for
integrating these systems with new or existing heating systems. Coursework on this subject
should include consideration of thermal storage, thermostat and system controls, heat
distribution systems, commissioning, and monitoring and verification.

Sterling Hughes, Rebecca. Personal Interview. 17 June, 2013. Rebecca Sterling Hughes works for NYSERDA
Workforce Development.
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6 Biomass Outreach and Education Programs

A consumer outreach and education plan is a necessary component in any effort to promote high
efficiency biomass units. The scope of the outreach and education plan will range across a variety
of activities, including working with communities to design biomass incentive programs, educating
consumers on the proper use and maintenance of biomass units and securing funding for biomass
systems.”® The goals of the plan should include increasing opportunities and providing tools for
consumers and communities to learn about the economic and environmental opportunities and

potential drawbacks associated with biomass units or regulatory and incentive programs.”

Consumer outreach and education is initiated and executed by a variety of organizations, takes many
forms, and targets different segments of the population. This section examines generalized outreach
and education, typically done by manufacturers, trade associations, and biomass non-profits, to build
consumer confidence and market presence, and targeted outreach and education campaigns associated

with a particular biomass program.

6.1 Methodology

This section was developed through interviews with key stakeholders in the biomass industry, including
states, trade organizations, and nonprofits that promote use of biomass; manufacturers; and dealers.
Materials reviewed include case studies and existing outreach and education materials; specifically a
strategy review for a Canadian workshop on increasing efficiency of biomass stoves; a New Hampshire
swap-out program, and the Vermont Fuels for Schools program; materials and an interview of a leader of
a recent outreach effort to assist low income families in western Massachusetts with home heating needs
using biomass units; the USEPA’s Burn Wise program materials and an associated case study to promote

cleaner, more efficient biomass units.

78 Hoppin, Polly and Molly Jacobs. Wood Biomass for Heat and Power: Addressing Public health Impacts: Summary
of a 2011 Symposium. University of Massachusetts Lowell, Lowell Center for Sustainable Production. 2012.

79 Becker, Dennis R. Policy Design for Biomass Heating. Presentation of the Department of Forest Resources at the
University of Minnesota http://heatingthemidwest.org/wp-content/uploads/Dennis-Becker-HTM-2012.pdf.

106



This section will review the most common outreach and education platforms, describe existing education
and outreach programs, evaluate additional needs, and provide recommendations for NY'S to deliver
outreach and education to consumers. The remainder of this section discusses separate strategies for
general outreach and education and for more targeted outreach and education associated with a particular

biomass program.

6.2 Generalized Consumer Outreach and Education

Generalized consumer outreach and education on biomass heating options comes from a variety of
sources in many forms. Manufacturers and dealers often provide information on blogs and websites,

local radio and television stations, and in newspapers and magazines. Manufacturers serve an important
role in informing users about biomass as an option for home heating with the goal of increasing consumer
confidence in the industry, and not just as a mechanism to increase their own sales. Appendix B provides
examples of manufacturers’ print media campaigns and links and descriptions to radio and television
spots.

Manufacturers can also engage with consumers in other ways. One manufacturer reported that the
increased presence of pellet delivery trucks on local roads and the early adoption by local schools and
hospitals also helped increase consumer familiarity and interest in biomass systems.8 EvoWorld, which
manufactures high-efficiency wood boilers in NYS, installs booths at home shows. Econoburn, another
manufacturer of high-efficiency biomass units in NYS, hosts booths at fairs to demonstrate technology

for the general public.

A presence at trade shows is another opportunity for consumer education by manufacturers. For example,
in Littleton, NH, a heavily attended home show sponsored by two local chambers of commerce has now
been refocused as an energy and financing show for consumer education on heating and cooling of
biomass. This change in focus was driven by consumer interest in biomass as an option for heating

homes and businesses.8!

80 Scott Nichols, President TARM, personal interview.
81 nhttp://www.unionleader.com/article/20130313/NEWS02/130319687
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Nonprofits dedicated to the promotion of biomass have also engaged with the public at trade shows. The
Northeast Biomass Thermal Energy Council sponsors biomass heating pavilions at oil heat tradeshows,
such as the Northeast Sustainable Energy Association (NESIA) building expo and the New England Fuel
Institute expo.82 Interaction at trade shows of this nature will not be with consumers for the most part, but
the trade shows provide a forum for contractors to learn about biomass heating options that they then

might present to their customers.

Nonprofits might also provide general community outreach geared toward residential users of cordwood
and pellet stove technologies, with the purpose of helping consumers use their existing stoves more safely
and efficiently and introducing newer biomass systems. By design, these educational events are marketed
toward current users of older technologies that attend to learn how to improve their current practices,
with the understanding that they might feel inspired to upgrade to a more efficient unit. For this reason,
educational events often feature demonstration trailers to showcase new technologies in use. See Section

6.2.1 for this type of community outreach.

In the past, trade organizations have also participated in outreach and consumer education. Trade
organizations are limited to more generic messages because they represent a diverse group of members
with a variety of units that have different specifications, costs, efficiencies, and emissions. Today, trade
associations are spending less time on consumer outreach and education in order to focus their resources

on regulatory issues.83

6.2.1 Example of Generalized Consumer Outreach and Education

In 2004, the Wood Heat Organization, Inc. provided a series of 11 evening workshops that included burn
trailer demonstrations in Ontario, Canada. The goals of the workshop series were to help cordwood and
pellet stove users heat their homes safely and efficiently. There was also an interest in educating attendees
on the more efficient units available at the time, but the workshop series was not tied to any regulatory or

incentive program.s4

82 Joe Seymour, Biomass Thermal Energy Council (BTEC) Interview.
83 John Crouch, HPBA, personal interview.
84 Wood Heat Organization, Inc. Burn it Smart in Eastern Ontario, February 10-29, 2004: Final Report. May, 2004.
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The project organizers recorded their experiences and lessons learned, which provide valuable
information for generalized and more targeted consumer outreach. Some overarching lessons learned
include:8s

e  Utilize local partners to recruit, manage, and build trust surrounding the workshop.

e  Hold workshops in the evenings.

e  Hold workshops during the heating season.

e  Recruit a presenter that is considered a credible source, but who can also speak about wood
heating on a personal level.

e  Show respect for the effort and skills that people already apply to their wood-burning practices.

e  Establish rapport with the audience before discussing health impacts.

e  Focus the workshops on efficiency.

An attendee survey following each of the workshops indicated that attendees were most interested in the
workshops to learn about increasing efficiency in their home heating practices, both through improved
practices with their older stoves or through stove swap-outs. Thirty-seven percent (37%) of attendees
owned USEPA certified stoves; of those that did not, 70% said increased efficiency would motivate them
to upgrade. The workshop providers felt that the marketing materials should have, therefore, focused on
efficiency. See Appendix B, Sections B.1 and B.2, for the workshop series poster and press release.8

6.2.2 Targeted Consumer Outreach and Education

This section is divided into three parts, and each section provides an example and describes best practices

and lessons learned.

6.2.2.1 Cordwood and Pellet Stove Outreach and Education

The chances that current biomass users will switch to a more efficient unit increase when the education
and outreach campaign also educates the consumer about a financial incentive or mandate. In many

cases, education and outreach will be the first step in rolling out a new program. Therefore, information
about the program and a well-thought out process for participation should be developed in advance and

presented at the outreach and education meeting. The NYS Department of Health has developed

85 Wood Heat Organization, Inc., 2004.
86 Wood Heat Organization, Inc., 2004.
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information to inform consumers about safe pellet storage and requirements for smoke and CO detectors.
Other states have also developed information materials for state-based campaigns. New Hampshire
provides an example of a state-based campaign associated with a state/local partnership to change out

residential biomass stoves.

Example for Cordwood and Pellet Stoves. The New Hampshire Department of Environmental Services
(NHDES) collaborated with the city of Keene, NH, with support from the USEPA, the Hearth, Patio &
Barbecue Association (HPBA), and other organizations, to improve air quality by conducting a
woodstove change-out campaign in 2009 and 2010. NHDES first held a stakeholder meeting and
designated a steering committee with representatives from local government and industry. They held a
media event to kick-off the campaign at an outdoor location in the city. Participating dealers brought
demonstration trailers to showcase the more-efficient, cleaner-burning stoves. As a result of these efforts,
the rebate and outreach were targeted to low-income households that burned wood as a primary source of
heat and qualified for low-income fuel assistance. (Section 6.2.2.3 has more information on designing

programs for low-income households.)

Lessons learned from the Keene Woodstove Changeout Campaign, include:8”

e  Use local radio stations for announcements and interviews with questions answered live.

e  Place posters in the library, medical center, and other public buildings to promote the program.

o  Create state/local partnerships and involve industry.

e Plan an educational campaign on the proper use of a woodstove, with opportunities for
education before, during, and after the campaign.

e  Consider using the Burn Wise promotional and education material. See Section 6.2.2.3 for
more information on Burn Wise, and Appendix B for the press release that NHDES adapted
from Burn Wise materials.

87 New Hampshire Department of Environmental Services. Keene Woodstove Changeout Campaign, 2009-2012:
Final Report. September, 2010.
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6.2.2.2 Biomass Boiler Outreach and Education

When promoting biomass boiler systems for larger buildings, particularly hospitals, schools, and other
municipal buildings that require additional scrutiny and buy-in, it is important to educate decision-makers
as well as the local community. Beyond public meetings and informational sessions, it may be necessary
to assist consumers and public officials throughout the process of scoping the project and performing a
cost analysis. Several manufacturers and biomass nonprofits organizations provide calculators for
determining capital costs, annual costs, and payback periods for biomass systems, which can be useful as
a screening step before a site-specific engineering assessment is undertaken.8 Site-specific assessments
can include an air impact analysis (with planned stack configurations) and comparison to the displaced
fuels, and a thermal efficiency analysis, which considers the efficiencies of different units and identifies
the proper size of the replacement unit needed. The Vermont Fuels for Schools program is a good

example.

Example for Biomass Boilers. The Vermont Fuels for Schools program, which helped many Vermont
schools switch to biomass systems, was successful in part because the program provided school decision-
makers with the information and tools needed to make the case for biomass heating.

The program was a joint effort of the Biomass Energy Resource Center, the Vermont Superintendent
Associations, the Vermont School Energy Management Program, the Vermont Department of Education,
the Vermont Public Service Department, and the Vermont Department of Forests, Parks, and Recreation.
The goal of the program was to reduce costs for schools by replacing fossil fuel systems with wood chip
and other biomass heating systems. The partners designed a multi-step outreach program for schools and
a toolkit to help with a cost assessment, work with architects and engineers, and develop a project budget.
The first step of the process was a school visit to evaluate the options for the school and educate school
decision-makers. The second step was the delivery of the toolkit and assistance preparing for the bond
vote necessary to proceed with the project.8® This program focused on fuel cost savings and did not

analyze environmental or public health impacts.

Best practices from the Vermont Fuels for Schools outreach and education plan include:

88 See: http://forgreenheat.blogspot.com/2014/06/a-review-of-heating-fuel-calculators.html for a review of available
calculators by John Ackerly, Alliance for Green Heat. Note that calculators should be used for screening only, and
are not a substitute for a site-specific engineering study.

89 Biomass Energy Resource Center. Vermont Fuels for Schools: A Renewable Energy-Use Initiative - An Overview.
Auvailable at: http://www.biomasscenter.org/images/issues/pdfs/\VFFS_brochure.pdf.
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o  Work with other state organizations to maximize resources and garner support.
e  Provide training and educational materials, but also tools, to help consumers and
decision-makers.

6.2.2.3 Targeted Consumer Outreach Programs for Low-Income Households

Many biomass heating programs target low-income households because these households may rely on
older, less efficient, and dirtier stoves. Low-income households are also good candidates because they
are often already working with community assistance organizations on their home heating needs.
Challenges to working with low income households include a lack of capital to install units (even
units with short payback periods) and a higher percentage of renters who do not have control over

the type of heating unit in their home. Numerous program designs can help overcome these obstacles,
however. Community outreach and education will be necessary, not just for general education, but
also to explain clean burning options that are unique for low income households. A key component

to working with low-income households is to partner with local organizations that already administer
funding. Massachusetts is one example of using this kind of partnership.

Example for Low-Income Households. The New England Forestry Foundation (NEFF) and Innovative
Natural Resource Solutions (INRS) have worked with several departments in the Commonwealth of
Massachusetts and the U.S. Forest Service Wood Education and Resource Center to promote the use

of efficient thermal wood energy as an option for heating low-income homes in western Massachusetts.
They highlight affordability, stable pricing, and support for the local economy in their outreach and
education messages and materials. See Section 6.2.3 for more information and Appendix B for examples

of the fliers used for public outreach in this effort.

% Innovative Natural Resource Solutions. Working Forests for Home Heating: Using Local Cordwood and Wood
Pellet Industry to Supply Low-income Fuel Assistance Programs. Draft presentation version 9/3/2013 provided
by J. Hushaw.
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INRS worked with four local community fuel assistance programs in western Massachusetts to help with
public outreach on thermal biomass heating and to serve as conduits to local low-income households.
The four agencies provided access to the different sets of rules for administering utility and state funding,
which influence the technology, hardware, and weatherization that they are able to provide to their
constituents. The local assistance programs also helped strategize around a major obstacle: households
receiving federal funding for heating assistance must declare a primary fuel for the heating season, which
in effect, dissuades low-income households from fuel switching or supplementation during the heating

season.%t

Lessons learned about outreach and education to low income households include:

o  Work with local assistance programs.

e  Focus the message on the economic benefits of heating with wood and mechanisms to promote
sustainable harvesting of wood.

e  Stress that wood heating supports local jobs and the local economy.

6.2.3 USEPA Burn Wise Platform

In an effort to protect public health by reducing residential wood smoke, the USEPA, in partnership with
HPBA, the Chimney Sweeps Institute of America, and other organizations, established the Burn Wise
program. Burnwise is an educational program that developed outreach and education plans to encourage
the wood burning community to burn only dry, seasoned wood or wood pellets. Another key message in
this campaign focuses on the need to address energy efficiency improvements. This program is designed
to accompany ordinance or replacement programs. The Burn Wise message is, “If you choose to burn
wood, burn the right wood, the right way, in the right appliance.” In addition to general information about
cordwood and pellet stoves and associated policies and programs, Burn Wise offers general outreach tools
and information, including pre-recorded video and radio public service announcements (PSASs), press
releases, training materials, posters, flyers, and Twitter information, which can be adapted and used by
program planners for their own campaigns.®2 See Appendix B for scripts for PSAs, website banners, and

sample tweets developed by Burn Wise.

91 Hushaw, J. at Innovative Natural Resource Solutions, LLC. Personal Interview. 26 August, 2013.
92 USEPA. Strategies for Reducing Residential Wood Smoke. Publication no. EPA-456/B-13-001 March, 2013.
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Burn Wise provides an “Example Wood Smoke Program,” which includes implementation of a Burn
Wise education and outreach campaign. The example program suggests the following four steps for the
campaign:

1. Establish a baseline of residents’ wood burning habits, including frequency with which stoves
are cleaned and upgraded.

2. Enlist local spokespeople. Consider working with local physicians, especially pediatricians, fire
departments, retailers, chimney sweeps, and health officials. Consider hosting an educational
event showcasing these spokespeople and, if possible, ask local retailers to provide older and
newer stoves to demonstrate the difference in efficiencies.

3. Tap into the media. Consider placing tailored PSAs with local radio stations, adding a Burn
Wise banner to municipal and other websites, invite press to events, and work with local
newspapers to run stories about residential wood smoke.

4. Revisit the baseline to measure success.®

The USEPA also provides case studies of programs that have utilized Burn Wise materials, including the
programs’ outreach and education materials. The Wood Stove Changeout Program in Libby, Montana,

provides a particularly useful look into the outreach and education platform prescribed by Burn Wise.

Example Use of USEPA Burn Wise Materials. The program in Libby was an effort of HPBA, in

partnership with the USEPA, the Montana Department of Environmental Quality, Lincoln County, the
University of Montana, and the National Fireplace Institute (NFI). Much of the material developed for
this program has been adapted for use in the Burn Wise program and for training programs offered by
NFI. The goal of the changeout program was to replace every old stove in Libby, a valley location that

was classified as non-attainment for PM2s due to emissions from residential wood burning.

The program hired a dedicated program coordinator to answer customer questions. HPBA designed
programs through NFI to train technicians on installing stoves and developed an outreach plan to
communicate the program to residents. The program used the local organization in charge of

low-income weatherization to coordinate with low-income residents and verify low-income status.

98 USEPA, 2013.
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The program held a media event to launch the effort, followed by a stove fair for residents and an
education session to advise on efficient use. The program also used advertisements in local newspapers,
radio and television outlets, posters, and flyers. Program staff spoke at local civic and service

organizations and wood stoves were on display in town offices.

The first phase of the program provided free replacement stoves for low-income residents. Some residents
reported that they initially did not consider participating in the program because it was characterized as
for low-income residents. These residents reported that the increased efficiency of the new units, along
with less smoke and maintenance, eventually persuaded them to take advantage of the program. It was
also helpful that the changeout program was voluntary, but, at the same time, the town also made it

illegal to operate an older unit.®4 One of the most important lessons learned from the Libby Wood Stove
Changeout program was to design outreach and education with an understanding of the local factors
influencing wood stove use, including housing types, the local economy, population age characteristics,
heating alternatives, fuel costs and availability, local traditions, and climate.®

See Appendix B. for flyers and educational materials from the Libby Wood Stove Changeout program.

6.3 Education and Outreach Findings and Recommendations

These recommendations come out of the lessons learned and best practices in the case studies and
interviews summarized in this section. Additionally, broader weatherization and fuel minimization
strategies should be addressed to reduce overall heating and cooling needs to minimize emission impacts

and costs to consumer.

1. Develop outreach and education partnerships. Partner with other departments in the state and
with local municipal governments during the design and execution of an education and outreach
strategy and plan. Include local groups, such as low-income assistance organizations, that have
an understanding of local consumers’ needs, constraints, and market entry barriers. These
organizations may also have established outreach and education platforms that are trusted by
constituents. It is also beneficial to involve consumers in the planning process of developing
an outreach and education strategy and plan; an interested group of consumers could help
determine what will resonate with a larger audience.

94 Clearing the Smoke: The Wood Stove Changeout in Libby, Montana, HPBA in partnership with USEPA, Montana
DEQ, Lincoln County, University of Montana, National Fireplace Institute.

95 Clearing the Smoke: The Wood Stove Changeout in Libby, Montana, HPBA in partnership with USEPA, Montana
DEQ, Lincoln County, University of Montana, National Fireplace Institute.
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Consider both general and targeted outreach and education. General outreach and
education is beneficial, and can itself be a strategy for increasing the use of efficient biomass
stoves and boiler. However, an outreach and education strategy and plan tied to a specific policy
or incentive program may see greater results. The education and outreach plan should be
developed early in the planning process for any policy or incentive program, and should be
adopted before the policy or program is rolled out to the general public. This will help
maximize program benefits by combining the dissemination of information with clear actions
for consumers to take.

Provide tools and materials to help consumers and decision-makers. In addition to
educational opportunities, education, and outreach plans should include materials and tools

that help consumers and decision-makers weigh their options and make an informed choice.
This is particularly relevant for larger biomass boiler systems.

Measure against a baseline. Conduct a baseline analysis, which might establish the high
efficiency biomass unit prevalence, number of public buildings or private businesses with
biomass systems, the number of attendees at local heating fairs, website hits, and media
coverage statistics relevant to the biomass field. Set goals against this baseline and revisit

after an established timeframe. Review the results, reevaluate the outreach and education

plan, and adjust accordingly.

Establish a local presence. Work with local organizations and individuals, including
low-income assistance groups, health officials, hospitals, and firefighters to bring outreach

and education to local communities. Work with these organizations and individuals to speak

at local events and provide information on websites and other media outlets.

Understand the consumer. Make sure messages are clear, instructions are simple, and
administrative processes are streamlined. Increase education and outreach efforts during the
heating season when consumers are thinking about heating options. Make any events accessible
to all consumers by holding them in the evenings or on weekends. Enlist experts, but make sure
that they have personal experience with biomass heating. Focus the message on what consumers
can do to increase efficiency of their current practices, and encourage upgrades to more efficient
units by providing demonstrations
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7 Wood Fuels

Selection of wood fuel is critically important to maximize efficiency and clean combustion. Unlike liquid
fuels, wood fuels are not always homogenous. The type and characteristics of the fuel selected affects the
capacity of any technology to burn cleanly and efficiently. To inform the research, U.S. Forest Service
(USFS), EIA, U.S. Department of Agriculture (USDA), European, and NY S-specific data were reviewed
to develop information for this chapter. Section 7.1 provides an overview of the different fuel types.
Section 7.2 provides details on the feedstock for these fuels. Appendix C contains information on non-
woody biomass feedstocks.

7.1 Fuels Overview

Wood fuel typically comes in three forms: cordwood, pellets, or chips. T are other forms, such as
biobricks and wood char, but their use is not common. Wood fuels are categorized as derived from
hardwood or softwood trees, which refers to the expected density of the wood. Hardwood tree species
include oak, beech, hickory, and maple; while softwoods include firs, pine, spruce, and aspen. All wood,
regardless of species, has roughly the same energy content per pound, but the volume of wood required to
make up a pound of wood will vary dramatically. Table 7-1 provides information on the Btu and weight
of various wood species based on a common volume of wood (cord) and highlights the variation due to

density.

Table 7-1. Weight and Btu Content per Cord of Wood by Species

Btu per
Cord Cord

Tree Species Weight (Ib) (MBtu) Type of Wood
Ash, Black 2,992 19.1 hardwood
Beech 3,757 24 hardwood
Birch, white 3,179 20.3 hardwood
Birch, yellow 3,689 23.6 hardwood
Cedar, white 1,913 12.2 softwood
Fir, balsam 2,236 14.3 softwood
Fir, Douglas 2,805 17.4 softwood
Hickory 4,327 27.7 hardwood
Maple, red or soft 2,924 18.7 hardwood
Maple, sugar 3,757 24 hardwood
Oak, red 3,757 24 hardwood
Pine, Eastern White 2,236 14.3 softwood
Spruce 2,100 14.5 softwood
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7.1.1 Cordwood

Cordwood, or firewood, generally refers to wood logs that have been split and cut to lengths for direct use
in wood stoves or hydronic heaters. A typical unit of measure for this fuel is a cord. The term cordwood is
derived from the unit of measure “cord,” which refers to a stack of wood equal to 128 ft3, typically a stack
4 feet x 4 feet x 8 feet. A general rule for estimating the displacement of liquid fuels when burning wood
is that one cord of well-seasoned hardwood (weighing approximately two tons) burned in an airtight,
draft-controlled wood stove (55-65% efficiency) is the equivalent of using 175 gallons of No. 2 fuel

oil or consuming 225 therms of natural gas.

The price for a cord of wood varies significantly in NYS. Factors that affect cost include wood type
(hardwood or softwood), transportation distance, and demand for wood. Traditionally, hardwood species,
such as oak and maple, are the preferred cordwood; however, these species are high value trees, and in
many areas, may not be available.

Another important characteristic of cordwood is the moisture content of the wood, which is highly
variable. Cordwood with moisture content higher than 20% will burn, but it will be hard to light and

keep burning, and will produce more smoke. In addition, higher moisture content fuel burns less
efficiently because it uses most of its energy to evaporate the moisture in the wood rather than producing
heat energy. Typically, freshly harvested wood, referred to as “green wood,” will have moisture content
levels of approximately 50%, while split wood that has been allowed to sit untouched for a period of time,
referred to as seasoning, has a much lower moisture content of approximately 15-25%. °¢ The length of
time necessary to season cordwood properly depends on the density of the wood, the size of the pieces,
storage conditions, and whether or not the wood was split. Softwoods can reach appropriate moisture
content levels in six months, while oak and other dense hardwoods may require two years of seasoning

to reach appropriate moisture content levels.

9% Curkeet, Rick, presentation on Fuel Moisture Content,
http://www.epa.gov/burnwise/workshop2011/WoodCombustion-Curkeet.pdf
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7.1.2 Wood Pellets

Pellet fuel can be made from a variety of materials including compressed sawdust, paper products, forest
residue, wood chips and other waste biomass, ground nut-hulls and fruit pits, corn, and cotton seed. For
purposes of this report, the project team focused on wood pellets, however, additional information on

other pellet feedstock materials can be found in Appendix C.

The advantages of pellets include higher heating value, more uniformity, automated delivery, and the
ability to feed in a controllable manner. Pellet-fired stoves and boilers can modulate more easily than
cordwood-fired systems. In the United States, there are no regulatory standards for pellet fuels; however,
the Pellet Fuel Institute (PFI) has developed voluntary standards. Information on these standards can be

found in Chapter 3.

Typical sources of biomass for wood pellets include waste from lumber operations (sawdust), forest waste
(tops and branches), and other low value wood product streams. Other feedstock sources can include
wood waste, such as scrap materials from the building sector and wood pallets. When using wood waste,
precautions need to be taken to avoid contamination, especially from treated woods such as pressure
treated wood that contains chromium, copper and arsenic or painted wood, which can also contain heavy

metals.

To make a wood pellet, feedstock material is compressed to form a standardized fuel in terms of

its physical properties (e.g., size and hardness) and moisture content, which is typically between

5% and 7%. The PFI voluntary standards require pellet dimensions to be typically no longer than

1 % inches with a diameter of ¥a-inch or °/1¢-inch. The density of a pellet must be a minimum of

40 Ibs/ft® to provide consistent hardness and energy content. The amount of pellet fines, or sawdust,
which can pass through a Y/s-inch screen, should be no more than 0.5% by weight to minimize dust levels
during loading and problems with pellet flow during operation. The salt content of wood pellets should
be less than 300 parts per million to avoid stove and vent rusting. Wood with high salt content can

cause problems such as equipment damage and increased dioxins and furans in the smoke. Ash content
determines how frequently ash removal will be required from a pellet stove. Premium grade wood pellets
have an ash content of less than 1%, while standard grade pellets have an ash content of up to 3%. Pellets

derived from other biomass feedstock typically have greater ash content (and thus higher emissions).
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Seven pellet manufacturers were identified as operating in New York State while this report was being
researched. At that time, one additional manufacturer indicated interest in moving to the Adirondacks.

Table 7-2 lists the manufacturers, and their locations and maximum production levels (if known).

Table 7-2. Wood Pellet Manufacturers in New York State

Company Location Estimated Maximum

Production Levels

Biomaxx Arcade, NY 100,000 tons per year

Curran Renewable Energy Massena, NY 100,000 tons per year
Essex Pallet and Pellet Keeseville, NY Not available
Hearthside Wood Pellets Stamford, NY Not available
InstantHeat Wood Pellets Addison, NY Not available

New England Wood Pellet Schuyler, NY 100,000 tons per year

New England Wood Pellet Deposit, NY 100,000 tons per year
VT Wood Pellet Seeking to build in the Adirondacks Not available

7.1.3 Wood Chips

Lower in cost, but much higher in moisture content (MC) than processed wood pellet fuels (5% MC),
wood chips (=40% MC) are most commonly used in larger scale boilers, including gasification systems.
There are no existing US specifications that govern wood chip quality or performance, although draft

guality categories have been proposed (Biomass Energy Research Center, 2011). 97

Wood chip fuels can be broadly described in the following categories, ordered according to the quality

of the chips:

e  Mill chips.

e  Bole chips.

e Whole tree chips.
e  Waste wood chips.

97 BERC, 2011. Woodchip Heating Fuel Qil Specification in Northeastern US. Available at:
http://www.biomasscenter.org/images/stories/\Woodchip_Heating_Fuel_Specs_electronic.pdf
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Clean, mill, or paper-grade woodchips are produced from wood production by-products or from slab
materials that are by-products of sawmill operations or from debarking of virgin roundwood. These chips
are the highest quality for heating systems due to their low ash content, fairly consistent moisture content,

and uniform shape and size.

Bole woodchips are produced by chipping the main stem or bole of a harvested tree. These chips are not
debarked. Burning bark results in higher ash content and air emissions. Typically, the wood used for bole
chips is of lower quality than mill chips. The quality of the bole chip can be improved by screening the
fuel to remove pieces that are smaller or larger than the requested size.

Whole-tree woodchips are produced by chipping tree tops and limbs from pruning operations or other
landscaping activities. Whole tree wood chips are lower quality chips than bole chips due to the larger
bark content and variability in chip size.

Wood waste chips are produced from clean wood waste materials such as urban tree trimmings,
recycled wood, and Christmas trees. These chips are the lowest in quality and size, and management
of contaminants such as treated and painted wood is difficult.

7.2 Woody Feedstock

Most fuel for wood-heating applications in NYS (and the Northeast region) comes from forest-based
harvesting. Harvesting may be done directly, as in the case where wood is harvested and processed
specifically for heating uses as part of a timber harvest involving sawtimber (for lumber manufacturing)
or other higher value products. Biomass fuel may also be produced as a by-product of forest product

manufacturing. Examples include sawdust and slabs that are generated at sawmills.

In a typical timber harvesting operation, a range of species are harvested. The biomass quality of the
harvest varies, depending upon the forest’s age and condition, the type of harvest being conducted, local
markets, and other factors. A typical harvest includes sawlogs, which are sections of a tree trunk of the
appropriate size and quality to become lumber, and lower grade roundwood, which is often used in pulp
mills. Depending upon local markets and the logging equipment, tops and branches may be chipped and

blown directly into a truck at the point of harvest. The chips are generally used in biomass electric
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generation applications. Figure 7-1 shows the range of products generated during a typical timber harvest
and the potential opportunities for wood heat feedstock. When harvested, low-grade roundwood typically
has a moisture content of between 40% and 50%, and a lower heating value of +4,625 Btu per pound

(or 9.25 MMBtu per ton).

Figure 7-1. Multiple Products from a Timber Harvest

Low S value, left in woods or

Tops & Branches —y chipped; generally sold to

large-scale biomass users, not
> | sawlogs ———— most thermal applications
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lumber manufacturing (sawdust,
slabs, etc.) can be used for
biomass thermal, either
directly or as pellet feedstock.

(Competing uses exist,)

Pulpwood and * Bole / mill chips (thermal users)
other non-blomass * Pellet mills (thermal intermediary)
applications * Cordwood (thermal users)
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7.2.1 Feedstock for Wood Fuels in New York State

7.2.1.1 Timberland Supply

NYS is a heavily forested state, with an estimated 63% of its area covered in forest. Of the State’s
19 million acres of forest land, nearly 16 million acres, or 53% of the State’s land base, are classified
as “timberland” — land legally and biologically capable of producing a commercial timber crop. %

Timberland is defined as “forest land producing or capable of producing crops of industrial wood

98 Same as USDA Forest Service, Forest Inventory and Analysis webpage, http://www.fia.fs.fed.us/; via The Economic
Importance of New York’s Forest-Based Economy — 2013, North East State Foresters Association,
http://www.dec.ny.gov/docs/lands_forests_pdf/economicimportance2013.pdf
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(more than 20 cubic feet per acre per year) and not withdrawn from timber utilization.” % As a result,
well-forested areas with significant timber-harvesting restrictions or prohibitions (e.g., portions of
Adirondack and Catskill Parks) are not classified as timberland. Figure 7-2 highlights timberland as a

percentage of all land by county in NYS.

Figure 7-2. Percent Timberland by County in New York State

Source: USDA Forest Service
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The total acreage of timberland in NYS has grown over the past 60 years, and has been relatively stable

for the past three decades, as shown in Figure 7-3.

99 USDA Forest Service. “Common Definitions Used by the FIA,”
http://www.fs.fed.us/ne/fia/methodology/def_gz.htm.
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Figure 7-3. Acreage of Timberland in New York State, 1950 to Present

Source: USDA Forest Service, Forest Inventory and Analysis webpage, http://fia.fs.fed.us; USDA Forest Resource Bulletin NE-20. The Timber
Resources of New York. USDA Forest Resource Bulletin NE-20. 1970; Considine, Thomas J. and Thomas S. Frieswyk. Forest Statistics of New
York, 1980. USDA Forest Service, Northeastern Station and NYS Department of Environmental Conservation Resource Bulletin NE-71. 1982.
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The vast majority of NY'S timberland — 89% — is in private hands (Figure 7-4). The USDA estimates
that there are roughly 686,000 private non-industrial (family) forest landowners in the State. 1% From a
wood supply perspective, private lands (both non-industrial and industrial land) are often viewed as a
more secure source of supply. Private landowners are often able to react to new markets and market
forces quickly, and can make decisions on conducting timber harvests based upon their unique
landowner objectives. However, the large number of non-industrial private landowners in the State
making individual decisions on harvesting (or not harvesting) can prove a challenge for wood supply

planning.

100 Buytler, Brett J. 2008. Family Forest Owners of the United States, 2006. Gen. Tech. Rep. NRS-27. Newtown Square,
PA: U.S. Department of Agriculture, Forest Service, Northern Research Station. 72 p.

124


http://fia.fs.fed.us/

Figure 7-4. Timberland Ownership in New York State, 2012

Source: USDA Forest Service, Forest Inventory and Analysis webpage, http://ffia.fs.fed.us; via The Economic Importance of New York’s Forest-
Based Economy — 2013, North East State Foresters Association,http://www.dec.ny.gov/docs/lands_forests_pdf/economicimportance2013.pdf.
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Data collected by the USDA Forest Service, Forest Inventory & Analysis (USDA Forest Service

2013b) 101 jndicates that — with all existing markets for wood in place — the total volume of wood on
timberland in NYS is increasing — and is now estimated at more than 652 million dry tons 192 of woody
material on trees considered “merchantable,” or large enough to meet or exceed a pulpwood specification

(5 inches or greater diameter at breast height [DBH]), as shown in Figure 7-5.

101 Data derived using USDA Forest Service Forest Inventory and Analysis Tool, EVALIDator 1.5.1.05,
using data years 2007 — 2011, http://apps.fs.fed.us/Evalidator/evalidator.jsp

102 The USDA Forest Inventory & Analysis reports biomass on timberland in dry weight; 652 million dry
tons is approximately 1,185 million green tons (45% moisture content).
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Figure 7-5. Biomass on New York State Timberland, 2005-2012 (tons)

Source: USDA Forest Service, Forest Inventory and Analysis webpage, http://fia.fa.fed.us; via The Economic Importance of New York’s Forest-
Based Economy — 2013, North East State Foresters Association, http://www.dec.ny.gov/docs/lands_forests pdf/economicimportance2013.pdf
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Using the Northeast Forest Biomass Project Evaluator, a tool available through the North East State
Foresters Association, 193 a “steady-state model” was run for the State’s timberlands %4 with the following

assumptions:

e  Timber harvest levels for all products stay constant.

e  Acreage of timberland is reduced slightly over time (to account for development, conversion
to other uses, or new lands set aside from harvesting).

o A forest growth rate that decreases slightly over time (to account for a maturing forest resource
in the State).

This model run with these assumptions suggests that in year one there could be approximately
13.4 million green tons of accessible growth 15 in excess of timber harvest. The model also suggests

that this volume increases annually as shown in Figure 7-6.

103 Northern Forest Biomass Project Evaluator (BPE) Model.
http://imww.nefainfo.org/uploads/2/7/4/5/27453461/nefa_website_.pdf

104 The Northeast Forest Biomass Project Evaluator Model was run using default settings for percent of standing volume
that is low-grade (65%), percent of total sawtimber harvest that is high-value (50%), percent of tops and limbs
inventory that is suitable / sustainable to extract for chipping (60%). Additionally, defaults were used for physical
factors limiting access (slope, elevation, wetlands, distance to roads, deer yards, stream buffers, and easements total
to 5%). Timber harvesting was further restricted by ownership type, again using the default settings (federal 15%,
state 30%, municipal 10%, farmer 50%, corporate 90%, private <50 acres 50%, private >= 50 acres 70%).

105 «Accessible” is limited by both the physical factors and landowner types described above.
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Figure 7-6. Modelled Growth and Harvest — Steady State Run 2014 — 2033 (Thousands Green Tons)

Source: The Economic Importance of New York’s Forest-Based Economy — 2013, North East State Foresters
Association,http://www.dec.ny.gov/docs/lands_forests_pdf/economicimportance2013.pdf; using Northern Forest Biomass Project Evaluator,
North East State Foresters Association, 2013, http://www.nefainfo.org/uploads/2/7/4/5/27453461/nefa_website_.pdf
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Experience suggests that not all of the 13.4 million tons of wood is of a quality appropriate for use

in wood heating. Some will be trees with defects that render them unsuitable for processing. Some
portion will consist of tops and branches that may fail to meet the specifications for wood heating units
(or processors), and some portion is certainly sawlog grade material.
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Timber harvests typically produce a range of products of unequal value. The most valuable products are
sawlogs, which are used in the manufacturing of lumber. For example, 26% by volume of the total wood
harvested during a 2011 period in New Hampshire was sold as sawlogs, but this 26% harvest volume
represented 94% of all stumpage payments to landowners 19 (NH 2011a, NH 2011b). 107 By contrast,
low-grade roundwood that was sold as pulpwood or for wood heat applications accounted for 38% of
the volume harvested, but only for 4% of payments to landowners. The remaining amount by volume
(36%) was used for wood chips suitable for use in electricity production but not of sufficient quality to
be used in most thermal applications, which represented 2% of the total harvest value. Given the
significant price differential, landowners have an incentive to avoid selling sawlog material for

lower-value uses, as shown in Figure 7-7.

Figure 7-7. Volume and Value of Timber Products Harvest, 2010

Source: North East State Foresters Association. The Economic Importance of New York’s Forest-Based Economy. 2013.
http://www.dec.ny.gov/docs/lands_forests_pdf/economicimportance2013.pdf
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106 New Hampshire is used as the example because all wood harvested in the state is carefully tallied by state tax
officials as part of its statutory process. As a result, this data set is more detailed and robust than found elsewhere in
the region.

107 Data derived from NH Report of Cut summary, NH Division of Forests and Lands, 2011 and NH Timberland Owners
Association Market Pulse, 3Q 2011. New Hampshire is used because of the data collection systems associated with
its timber tax, where all wood harvested is carefully tallied by state tax officials as part of their statutory process; tis
data set is far more detailed and robust than anything else in the region.
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These data suggest that the availability of strong markets for sawlog material is a prerequisite to
incentivize forest landowners to manage land and conduct timber harvests. Given this fact, feedstock for
wood heat (as well as other uses for low-grade wood) should not be viewed as a competitor to the State’s
sawmill industry, but rather as a market that relies upon and needs a healthy sawlog market. One key
driver for the sawlog market is U.S. housing starts, which have been recovering from recent lows. Using
the most recent data available from the USDA Forest Service Forest Inventory & Analysis (USDA Forest
Service 2013b), 1%8 in the period 2008-2012 there was an estimated roughly 10.5 million green tons 1 of
unharvested low-grade 11° (non-sawlog) material grown on forest land in NYS produced annually. 111
Figure 7-8 shows this data by county.

Figure 7-8. Density of Annual Unharvested Low-Grade Material on Timberland, Green
Tons per Acre (all lands)

Source: USDA Forest Service 2013b.
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108 Data derived using USDA Forest Service Forest Inventory and Analysis Tool, EVALIDator 1.5.1.05, using data
years 2007 — 2011, http://apps.fs.fed.us/Evalidator/evalidator.jsp
109

The Forest Service’s Forest Inventory & Analysis provides information in cubic feet. All data were converted to
green tons, assuming 85 cubic feet of solid wood in a cord, with a cord of softwood weighing 2.3 tons and a cord of
hardwood weighing 2.6 tons.

110 “Unharvested low-grade” is annual net growth less annual removals, as determined through the USDA Forest Service

Forest Inventory and Analysis.

The FIA data is an estimate based upon field sampling of data, while the Northern Forest Biomass Project Evaluator
uses FIA data to project future conditions.
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An estimated 10.5 million green tons available in the State represents a theoretical maximum level
of low-grade wood available from in-State sources. This amount is comparable to that identified in
NYSERDA'’s Renewable Fuels Roadmap 2012 update, which estimates that NYS has 8.1 to

12.3 million tons of woody biomass potentially available. 112 A combination of landowner attitude,
sensitive sites, distance to roads, proximity to water bodies, and other factors will significantly

reduce this number.

While a detailed assessment is beyond the scope of this effort, Innovative Natural Resource Solutions,
LLC. estimated that roughly 50% of the low-grade volume is typically unavailable, due to physical
restrictions, landowner attitudes, and other factors. This assumption was used for this analysis, which
suggests that 5.25 million green tons of low-grade wood from forest harvesting may be available for new
uses such as wood heating, if markets were to be established. The 50% assumption compares favorably
with the default model assumptions used in the Northern Forest Biomass Project Evaluator Model. Using
the default assumptions for harvest accessibility by landowner type and physical factors limiting access,
the model predicts that 53% of land area will be available for harvest.

7.2.1.2 Sawmill Residues

When sawmills cut cylindrical logs into rectangular boards, residue is produced, including bark, sawdust,
and mill chips (Figure 7-9). While residue generation varies by tree species and mill equipment, a log

in a sawmill generally produces 60% to 70% of useful timber as boards, 20% to 30% as wood chips,

and 10% as sawdust(Wakefield 2007). 113 Due to high concentrations of wood residue originating from
the outer part of the tree, which carries water from the roots to the leaves, sawmill residue is generally
high in moisture, often as high as 50%. Unless dried, the residue typically has a lower heating value of
+4,500 Btu/lb, or 9 MMBtu per ton.

112 wojnar, Z (et al). Renewable Fuels Roadmap and Sustainable Biomass Feedstock Supply: Annual Update #2.
NYSERDA, 2013.

113 Wakefield, Emily. “PyNe Workshop Report.” ThermalNet. Issue 04. June 2007.
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Figure 7-9. Residue Production at Sawmill

Source: Innovative Natural Resource Solutions LLC.

Sawmill residue, while a possible biomass fuel, has other potential uses as well. Bark is often sold for
landscaping, sawdust is sold for animal bedding, and sawmill chips and sawdust are often sold to pulp
mills. With these multiple uses, it is highly unusual for sawmills to have an excess of residual material.

This analysis assumed that any mill residue used for heating would displace another use.

NYS has a sawmill industry dominated by mid- and small-sized firms. The sawmills typically specialize
in either hardwood or softwood, with some capable of processing all wood species. Figure 7-10 and
Figure 7-11 present NY'S sawmills by hardwood and softwood production capacity (in million board
feet [MMBF]).
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Figure 7-10. Hardwood Sawmills by Production Capacity (in million board feet)

Source: NYSDEC 2013 114
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114 Pproduced using data from: New York State Department of Environmental Conservation, Division of Lands and
Forests - Forest Utilization Program. Directory of Primary Wood Using Industry in New York State. 2013.
http://www.dec.ny.gov/docs/lands_forests_pdf/primary.pdf
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Figure 7-11. Softwood Sawmills by Production Capacity (in million board feet)

Source: NYSDEC 2013
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Sawmill residue relies on the production of lumber at a mill. Therefore, sawmill residue availability
closely tied to overall lumber production. In the United States, this is often a function of housing
starts. From 1999 to 2011, NYS lumber mills experienced a significant reduction in processed volume,
dropping from over 600 million board feet in 1999 to roughly 400 million board feet in 2011.

Figure 7-12. New York State Sawmill Consumption of Logs, 1999-2011

Source: NYSDEC 2011
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Lumber production should rebound with housing starts, which have been growing slowly and steadily
since hitting a low in 2009 (Figure 7-13). Any increase in lumber production will result in increased

sawmill residue, which is then potentially available for wood heating uses.

Figure 7-13. Annual US and Northeastern Housing Starts, 2000 — 2013 (in thousands)

Source: US Census Bureau 2014
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The 700,000 green tons of sawlogs processed by NYS sawmills in 2011 produced roughly
175,000 green tons of slabs and 70,000 green tons of sawdust.

7.2.2 Current Use of Woody Feedstocks in New York State

NYS currently uses an estimated 4.6 million green tons of wood for energy, mostly in thermal
applications. An estimated 2.6 million green tons of material are used directly in heating applications
(including firewood use), and another 700,000 green tons are used to manufacture wood pellets, which

will eventually be used in heating applications.
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Wood use at electric generation facilities is also a major portion of the State’s wood energy sector, with
an estimated 1.3 million green tons of biomass use annually. 115 Since these data were collected, a new
60- MW wood-fired facility has come on-line near Watertown, N, 116 and recently received a 20-year
contract for electricity sales to a nearby U.S. Army base. 117 Assuming that a biomass electricity plant uses
+13,400 green tons of biomass per MW of capacity, 118 this facility will use another 670,000 green tons of
biomass fuel annually. If all other existing facilities continue operations, this suggests roughly 2 million
green tons of wood fuel will be used annually for electricity production.

Figure 7-14. Annual Wood Use for Energy, by Sector (in Green Tons)

Source: The Economic Importance of New York’s Forest-Based Economy — 2013, North East State Foresters Association,
http://www.dec.ny.gov/docs/lands_forests_pdf/economicimportance2013.pdf
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115 The Economic Importance of New York’s Forest-Based Economy — 2013, North East State Foresters Association,
http://www.dec.ny.gov/docs/lands_forests_pdf/economicimportance2013.pdf.

116 ReEnergy Black Riverhttp://www.reenergyholdings.com/our-facilities/energy-generation-facilities/owned-and-
operated-by-reenergy/reenergy-black-river/.

117 watertown (NY) Daily Times, 19 February 2013
http://www.watertowndailytimes.com/article/20140220/NEWS03/702199779.

118 Appendix O: Biofuels Markets in New York State and Integration in the Northeast Region. Renewable Fuels
Roadmap and Sustainable Biomass Feedstock Supply for New York. NYSERDA Report 10-05, March 2010.
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Importantly, the data do not account for cordwood use, which is the most common wood fuel used for
home heating. Cordwood has a local and diffused market, and lacks good data. Estimates on cordwood
use in NYS (as well as almost every other state in the Northeast) vary widely, and the decentralized cash
nature of the firewood business has not lent itself to a strong reporting structure. The Energy Information
Administration estimated that NYS used 864,000 cords (2,246,400 green tons) of wood in 2011, 119
while the USEPA Residential Wood Combustion Estimation Tool estimated the State’s cordwood use

at 1,623,121 cords (4,220,114 green tons) in that same time period. The NYS Department of
Environmental Conservation estimates firewood consumption at 1 million cords (2.6 million green
tons). 120 An additional complication is determining how much wood is moved and used across state

and international boundaries, as wood regularly travels across jurisdictional boundaries. New York

does regulate movement of firewood, 12! but these rules do not apply to wood transported to sawmills

or other manufacturing facilities for use in their operations.

7.3 Fuel Supply Findings

Wood dominates the solid biomass market in NYS. NY'S is not unlike other states in that significant
uncertainties exist about the amount of wood being used, especially for residential and cordwood
operations. This effort also found that non-woody biomass fuels, such as pelletized fuels made from
grass, corn, or other agricultural residue, are not ready for the market. Because the technologies to

burn these non-woody biomass fuels are not developed and emissions from these alternative fuels are
poorly understood, the fuel focus for this report was on wood. The analysis projected that approximately
10 million tons of green wood is available in NYS. Of that amount, 5.25 million tons of green wood
could be used for thermal applications. By way of comparative examples, if a 5.25 million-ton harvest
level could be achieved, the volume would be capable of providing feedstock for any one of the following

three heating scenarios:

119 E|A, http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep_use/res/use_res_NY.html&sid=New%20York.

120 personal Communications. Sloane Crawford, NYS Department of Environmental Conservation — Forest Products
Utilization. September 18, 2014.

121 No untreated firewood may be imported into NYS and within NYS firewood may not be moved more than 50 miles
from the harvesting location. These requirements do not apply to firewood that has been treated (heated to at 160 °F
for 75 minutes) and labeled as "New York Approved Treated Firewood/Pest-Free" by the producer.
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1. 437,500 homes using wood pellets (assuming 2 green tons of feedstock per 1 ton of wood
pellets, and 6 tons of wood pellet use per home per year), representing 3.8% of NYS’ residential
thermal heating needs. A similar number of homes could be heated using cordwood instead of
pellets; or

2. 10,500 schools or similarly sized community-scale facilities (assuming 500 green tons of fuel
used annually); or

3. 262 college campuses or similarly sized district energy facilities (assuming 20,000 green tons of
fuel used annually).

These scenarios also assume that there is little to no growth in other sectors that might use this feedstock,
such as production of cellulosic ethanol. It is unlikely, however, that wood heat markets alone can provide
a sufficient financial incentive for harvesting. To be cost-effective, harvests must include both low-quality
and high quality wood, and wood intended for a variety of uses. The most critical of these uses is sawmill
logs, as they represent the highest value product. Concerns about fragmented forest ownership, competing
uses for wood, and long-term availability of fuel exist. Much of this wood supply may not be accessible
for use, as it is in small-scale private ownership where owners may have goals that do not include wood
harvests. Compounding the supply issues is the lack of reliable estimates for current or future harvests of
cordwood, which might reduce the industry growth estimates.
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