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Facilities

Jaffrey, NH

Capacity 85,00@0ons

Deposit, NY m=)

Capacity 100,00@ns

@m Schuyler, NY

Capacity 85,00@0ns




NESE/As a registered provider with the American Institute of
Architects Continuing Education Systems. Credit earned on
completion of this program will be reported to CES Records for A
members. Certificates of Completion for il members will be
mailed at the completion of the conference.

This program is registered with the AIA/CES for continuing
professional education. As such, it does not include content that
may be deemed or construed to be an approval or endorsement
by the AIA of any material of construction or any method or
manner of handling, using, distributing, or dealing in any material
or product. Questions related to specific materials, methods, and
services will be addressed at the conclusion of this presentation.



Learning Objectives

U Learn about emerging technology to
utilize biomass in high efficiency heating and
combined heat and power applications in the
northeastern US

U Learn about the opportunity that these
technologies provide us to reduce
dependence on nomenewable imported
fossil fuels



Refined and Densified Biomass Fuels
Wood Pellets Grass Pellets




The Technology

Efficiency, clean combustion,
diverse applications



TheFuture: Widespread adoption in Europe
XPooy2i O0KFG FFEN 27F

1. Home or Business Delivery of
Pellets in Bulk

- Much like oil, gas, or propane

- Convenient-you donét need to be there

3. Fully Automated Central
Heating System

- Boilers and furnaces support

2. Sufficient Storage existing distribution system

- 1-3 deliveries a year - Automated feed system

- Attractive and/or unobtrusive - Seltignition and self-cleaning

- Safety that is superior to propane
or gas

4. Easy Installation/Service
- Simple venting

- Simple, once-a-year maintenance
includes ash removal




New boiler technology beginning
to expand central heating

options; bulk delivery makes it
possible, but delivery systems not
well established in U.S.

ACT BIOENERGY:; Austrian boiler
licensed for manufacture in NY

OKOFEN Boiler
Austrian; licensed for
manufacture in PA

HARMANBOILER; |

Domestic U.S



Modular installation at existing buildings




Larger systems for commercial/institutional heating
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Austrian EnergyCabin
combines biomass and solar thermal

15 - 1250 kW pellet boiler

Large flat plate solar
collectors with thermal
storage tank

System approach - lowest
fuel use, highest efficiency

For individual houses,
groups of houses or large
buildings — new or old

Heat Metering and Solar
cooling options

Fast delivery and
installation time - 2 hours!



Industrial process heatdistrict heating
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Urban-Scale Biomass Combined Heat

and Power

A District Energy St.
Paul

A 40 mW biomass
CHP

A 280,000 tons of
urban wood
waste/year

A Provides heat and
electricity to over
30 million square
feet of building
space in St. Paul




HeatLed Biomass Cogeneration:
TurbodenOrganicRankineCycle Technology
The Gold Standard: 90%-+ output efficiency
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Schematic of Wood Pelld

fueled Absorption Chilling

Widely adopted in Europe; No Installations in U.S.
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Figure 8. System of Pellet Fired Absorption Chiller-Heater



Bulk delivery




The Opportunity:

Jobs, Energy Independence, Rural
Economic Development, Wealth
Retention



Heating the
Northeast with

Renewable Biomass

A Bold Vision
for 2025




Mot&vailable
for Harvest

16.939.000 Tons

Flow Diagram of Sustainable Biomass
for New England and New York

(in green tons)
Analvsis by FutureMetrics

Fotential Annual
Sustainable Forest
Harvest

55,400,000 GreenTans

Sawlogs
8,391,000 Tans

Potential Annual
Dedicated Energy Crops
Harvest

23,304,000 Green Tons

FPulpwood
14,835,000 Tons

half of remaining potential removed to keep estimate conservative
7,440,000 Tans

Potential Forest Biomass for Enengy: 7,440,000 Tons

—

half of potential energy crops removed to keep estimate consenvative
11,652,000 Tons

Potential Crop Biomass for Energy: 11.652.000 Tons




The Vision

A An American Revolution in thermal
renewable energy, to start in the
Northeast

A 25% of all thermal energy in Northeast
from renewable energy by 2025

A 75% of renewable thermal energy from
biomass by 2025 (balance from solar
thermal and geothermal)



New England and NY Thermal Energy is Currently from:
Heating Qil, 29.23%

Natural Gas, 54.93%

Kerosene, 0.94%

Coal, 1.87% \\LFG, 3.75%
Solar Thermal, ﬂ.lﬂ%//’j Remd:aéi;el oil,
Geothermal, 0.06% H\_Bi omass, 4.16% ]

source: ElA, 2010




New England and NY Thermal Energy in 2025 from: Heating Oil, 19.00%

Kerosene, 0.50%
LPG, 2.50%

Natural Gas, 47.00%

Residual Fuel Qil,
4.50%

Coal, 1.50%

\Eiumass, 18.50%

Geoth |, 1.50%
sorhermal Solar Thermal, 5.00%

source: EIA, 2010, forecast by FutureMetrics




Heating OIil Use In Northeast

Source: EIA and US Census Bureau, 2010

Heating Oil
use by
Households

Maine 80%0
VVermont 59%0
New Hampshirg 58%0
Connecticut 52%
Rhode Island 42%0
Massachusetts 39%0
New York 33%
Pennsylvania 26%0

New Jersey 19%0




Potential Economic Benefits

A Conversion to biomass thermal will displace over
1.14 billion gallons of oil annually by 2025.

A Conversion of 1.39 million homes and businesses will
enable the retention of more than $1.6 billion in
annual income In our economy instead of exporting
to other economies

A By 2025, the Northeast would have more than $4.5
b|II|on new dollars per vear injected into the
regional economy

A This retention of wealth and expansion of the biomass
thermal industry will result in a total of 140,200
permanent jobs




Potential Environmental Benefits

A Replacing oil (a high carbon fuel) with biomass
(a low carbon fuel) reduces greenhouse gas
emissions that contribute to climate change

A The use of biomass greatly reduces acid rain
causing sulfur and mercury emissions as
compared to the heating oil it can replace

A The enhanced value of biomass will contribute
to healthy rural communities through improved
economics and viability of forest and farm
ownership




Manomet: Carbon benefits of
biomass hugely influenced by
energy pathway

Exhibit 6-7: Carbon Debt Summary Table*
( Excess Biomass Emissions as % of Total Biomass Emissions)

Scenarios Coal Oiliga) | Oil (£2) H:;::al
Electric 11% £E,
Thermal = % 15% 7%
CHP 2% % 313%




Pellet Consumption: Europe vs. United States
20002010
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Energy Use Today
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