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About VEIC

Mission-driven nonprofit

30+ years reducing economic &
environmental costs of energy

300 staff in Vermont, Ohio, & Washington DC

Design and deliver:
U Energy efficiency
U Renewable energy
U Transportation efficiency
We “think and do”
U 30 Consultants
U 60 Engineers and TA experts
U 10 Data analytics and EM&V experts
U 8 Financing strategy experts

+ Clients
O Utilities
U Government
U Regulators / Consumer Advocates
U Environmental Organizations
U Foundations

VEIC
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Biomass Energy Resource Center (BERC)

Advancing the use of Local Wood Heat and CHP in North America

Technical Consulting

* Project feasibility studies

* Fuel supply assessments and
procurement

 Third-party expert review

» Develop and review of
standards

» Market assessments

Program Design & Implementation Advocacy

* Wood heat market expansion » Showcasing “best practices”
potential assessments and case studies of successful
* Program design and implementation  projects
support  Tracking market growth and
* Training and advisory support impacts
services

BERC is a program of VEIC .
A mission-driven non-for-profit whose mission is to reduce the economic and environmental impacts of energy production and consumption # Blomass Ener y

Resource Center



Presentation Outline
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Technology

Quality vendors and installations

Wood fuel quality

Investments in fuel supply chain

Outreach and market awareness

Program successes

State level policies and incentives
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Residential Space Heating Sources 1n the US

™ Midwest Northeast

natural gas
B electricity
H heating cil
B propane
B vo0d
kerosena/other/ne heating

U.S. total
118 million homes

Source. U.S. Census Bureau, 2012 American Community Survey
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Residential Wood Heating in US
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Market Conditions in Northeastern US
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Natural Gas Heating
Pipeline Service Degree Days
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Average Heating Fuel Price Trends (1991-2018)
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Success Stories:

Technology




“Biomass Heating”
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Large-scale Boilers with Horizontal Heat Exchange Small-scale Boilers with Vertical heat Exchange

Image courtesy of Viessmann Image courtesy of Windhager
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efficiency %)

Advancements in Moderm Combustion

efficiency factor carbon monoxide emissions
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Emissions and Efficiency Relationship

EPA Certified Hydronic Heaters
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Other Technology Innovations - CHP

PELLEMATIC SMART

Pellet boiler + Sterling engine _ _
Organic Rankine Cycle (ORC) system
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Success Stories:
High-Quality

Installations




Whole-Building Heating with Hydronic Systems

Wood pellet

heating system

Space heating and demestic
hot water supply with peliets
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Typical Residential Pellet System

Buffer Tank Pellet Boiler
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Integration with Heat Distribution System
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Success Stories:

Wood Fuel
Quality




Wood Heating Fuels

Chunkwood Wood Pellets

» Requires hand firing + Automated fuel feed + Automated fuel feed

. Sold based on volume * Sold by the green ton . Sold by the ton
(4'x8'x4") ) \égggglgnenmeor%/u\:glue « Very consistent energy

« Wide range of energy (15-50%) value (6-8% moisture)
value based on * Quality specifications  Quality specifications
moisture (1 0- 55%) (www.woodchipstandard.org) (

www.pelletheat.org/pfi-standards)
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Integration of Fuel Quality into System Performance
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Know-how to Fuel that State of the art Optimal system
consstortlymeets  combuston technology  Performance o
the specs. i :
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Market and Regulatory Confidence and Trust
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Success Stories:
Fuel Supply

Chains




Regional Pellet Mill Capacity
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Specialized Pneumatic Bulk Pellet Delivery
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Dried Woodchip Production
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Pneumatically Loading Silos with Dry chips
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Success Stories:
Outreach and

Market
Awareness




“Biomass Energy”

In May 2013, carbon dioxide levels in the Earth's
atmosphere passed 400 parts per million for the
first time in 2.5 million years.

~ b\

energyjustice.net

Large-scale, low-efficiency power plants burning wood fuel from half-way around the world from poorly managed forests
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“Advanced Wood Heat”

High-efficiency, clean-burning systems directly displacing fossil fuels, using local wood fuel from well-managed forests
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Feel Good Heat Campaign

INTRODUCING

Today’s Self-Stoking
Automated Wood Heat"

Opt out of oil with delivery of
local wood pellets and whole home wood
heating systems controlled by your
thermostat.

Sh [Kd

ot stoked

- https:/feelgoodheat.org \& Bloisas Enoray
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Success Stories:

Programs




Fuels for Schools

District Heat
0.6%

Gas
20.4%

26.1%

Wood Pellets
8.0%

4

ey 5%

Over 1/3 of public K-12 school space in Vermont
is heated with wood!

State Wood Energy Teams

We can Help You
Assess the Opportunity to Switch to

MODERNWOOD HEATING!

Vermont State Wood Energy Team

Advancing the Use of Modern Woed Heating la
Schoels and AMordable Housiag Across Verment
The Vermont State Wood Enengy Teas & 4 pabic privase
Partmership of experts peosnding oumreach and sechrecal
asessment servaces to pubbic schoos and atfordable howtng
Providers 10 evaliate installing madem wood heating
naseza
+  Offering ne-change lnithal assessments - Just send ws 3 years of
heating fuel secoeds snd we will provide a “first look”
assesement of the savings opporanity
«  Providing 80% of costs for indepth “peefessitiiiy” stusdies -
We will condhuact a site visit and a prepare moee in depeh report
detalling the cosss, sawings, and specitic design considerations.

To sequaest these assemsenent services, please contact Aden
ereran with the Bioemass Ereegy Resocroe Cerser a2
o (802) 5407863
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Advanced Wood Heating State Incentives

Number of Boiler Installations Incentivized in 2018

Number of units installed in 2018
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Vermont's Incentive Program

Cumulative Gallons of Qil Equivalent Displaced by CEDF Programs
14,000,000

Actual Forecast if Programs Continued in 2020-2028
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Success Stories:
State-level

Policies &
Incentives




Regional Dependence on O1l for Heating

Annual Gallons

of Heafing O Population Gallons Qil/ Capita
Connecticut 473,000,000 3,500,000 135
Maine 263,000,000 1,300,000 202
Massachusetts 596,000,000 6,646,000 90
New Hampshire 137,000,000 1,320,000 104
New York 1,308,000,000 19,570,000 67
Pennsylvania 757,000,000 12,763,000 59
Rhode Island 131,000,000 1,050,000 125
Vermont 89,000,000 626,000 142
Total/Average 3,753,000,000 46,775,000 80

Source: Energy Information Administration (EIA) and 2015 US Census Data
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Greenhouse Gas Goals

Maine
10% GHG reduction by 2020

Connecticut

10% GHG reduction by 2020
80% GHG reduction by 2050
New Hampshire

20% GHG reduction by 2025
80% GHG reduction by 2050

Massachusetts

25% GHG reduction by 2020
80% GHG reduction by 2050
Vermont

40% GHG reduction by 2030
80-95% GHG reduction by 2050

Rhode Island
25% zero-energy new cars by 2025
State government:

10% reduction electric use by 2019

New York

40% GHG reduction by 2030
80% GHG reduction by 2050
Coal-free by 2020

Source: State websites

BERC
Biomass Energy
Resource Center



Vermont Greenhouse Gas Contributors
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Vermont Energy Goal —
35% of Thermal Energy from Wood Heat by 2030

2016 THERMAL FUEL MIX 2030 THERMAL FUEL MIX

Woodchips Thermal

Bagged Pellets

Bulk Pe Efficiency
Woodchips
Bulk Pellets _ %
LPG LPG
Bagge

L O

Electricity

Electricity

~89 million gallons
annually
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Advanced Wood Heating

Heélithy Forested ¢
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Adam Sherman

Biomass Energy Resource Center
at VEIC

+1 802 540 7863

asherman@biomasscenter.orq
www.blomasscenter.orq




