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4.1% of the US total primary e
consumption

— 6.4% of population
2nd most energy-efficient state (per-caj

4.1% reduction in total primary energy
consumption from 2005

Reliance on foreign oil as a proportion of
petroleum:

— New York 89%
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Coal 0.4 35 ara 0.0 418 2311 2728
MNatural Gas 361.7 264 4 80.6 10.3 717.0 3982 1,116.2
Fetroleum Products: 185.8 1482 392 1,142.0 1,515.2 692 1,584 .4
Distillate 160.2 a3s 204 166.9 441 5 2.6 444 1
Residual 0.0 RO.0 8.2 411 993 66.6 165.9
Kerosene 10.2 20 2.4 0.0 14.6 0.0 14.6
LPG 154 27 1.7 0.3 26.1 0.0 26.1
Gasoline 0.0 0.0 0.0 7195 719.5 0.0 7195
Jet Fuel 0.0 0.0 0.0 2143 214.3 0.0 2143
[ Biofusls 588 14.0 15.8 370 125.6 46.8 172.3
Electric Sales 166.8 264 2 68.6 11.7 511.3
Met Consumption 7735 Go4.2 242.0 1,201.0 2.910.8
Hydro Electricity 290.0 290.0
Muclear Electricity 4403 440.3
Met Imported Electricity 1894 189.4
Wind Electricity 5.4 54
Primary Consumpiion 16714 40709
s




* 13% primary energy requireme
resources

— 7% from hydropower
— 4% from biofuels
* Wood for residential/commercial hc
* Industrial heat & power applications

* 100% of refined petroleum products from e
sources - no in-state refineries
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Increasing fossil fuel
Decreasing fossil fuel ave

Increasing environmental cc
— (Global warming & others)

= DEVELOPMENT OF ALTERNATIVE
ENERGY SOURCES |
— “Cheap” and “Green”
— Existing applications / infrastruct

— Greater independence? (define lo
regional sources)




Critical

* Heat

— High percentage of reside

— Solid / Liquid / Gas / Electric
* Transportation

— Imported refined products ,

— Liquid infrastructure / 1.C.E. techno
» Power

— Large generation facilities h

— Industrial on-site generation / co-gene










all available biomass In NYS...




What part of the answe

Biofuels can supplement ¢
transition:

— Local/Regional (other NE states, C
 Less transportation
* Reduced reliance on (hostile) foreign imp

— Existing infrastructure
* Liquid transportation fuel
« Combustible heating source

Can biofuels alleviate econon
pressure on consumers, as \



Home Heating

» Current economic pressure
changes

* Not always consistent with envi
goals
—i.e. Coal is cheap!
— Residential areas intensify human he
considerations
» Demand outweighing supply for
alternatives?

— Waiting lists due to rapidly increased de
for biomass and equipment |




Pellet stoves

-

Emerging Alternatives — Home

Heating

Burn small biomass pellets (3/8—1 inch
Automatic delivery system
Convenience

Higher combustion efficiency (78%—85%)

-Ilgh)er heating capacity (8,000 and 90,000 Bt
Nour

— Produce very little air pollution " 1'
— the cleanest of solid fuel-burning =~

residential heating appliances. =
Exempt from EPA smoke-emissi
testing requirements

Cheap installation:
— direct-vented
— do not need chimney / flue




Heatinc

Pellets

 Wood:

— Virgin hardwood / softwood = diffe
heating values

— “Waste” materials: sawdust, recycled
lumber mill scraps |

» (Grasses

« Other “wastes”:
agricultural residues
l.e. corn stover




ALBANY, New
(ENS) '
« NYSERDA announced NYS inv
improve wood-fired heating equip
* residential and commercial wc
» pellet stoves, including emerging
e wood stoves.
. 9 projects that compare energy & emissio

_____
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Heating
Outdoor wood furnaces/ boilers

(OWBSs)

« A freestanding combustion unit located outside
the home or structure to be heated

* Firebox surrounded by a water reservoir
« Sales have more than tripled in NYS since 1999

« Among dirtiest & least efficient (~40%) modes
— especially when improperly used.

« Even when used properly, OWBs emit:

— 4 times as much fine particulate matter (PM) as
traditional wood stoves

— 12 x > EPA-certified wood stoves, 1000 x > oil
furnaces, 1800 x > gas furnaces.

Cumsentyibschiedarl-ri ¥Jorggermtiensgtaddress the proper use of, or
limigtlaetpollution from, OWBs.

Unlike indoor woodstoves & other heating devices, OWBs do not have to

meet safety or performance standards. (NOT covered by EPA
woodstove regs.)

Over 7,000 OWBs sold from
1999 to 2004.




CIMerging Alleimauyves—Ipomce

Heating
Outdoor wood furnaces/ boilers

- (QV(Bs)

* Low economic cost for fuel
* Flexible fuel supply
» Self-harvest

 Cons
*Incomplete combustion =
inefficient use of fuel & poor
emissions profile
Flexible fuel supply — can burr
ANYTHING!
*Self-harvest: unsustainable
practices?







EIErgInNygrAleauves

Heating
GASIFICATION OWBS

 fresh air blown downwards through
wood burning in fire box

« Hot smoke and air mixture forced
Into combustion chamber & mixed
with second jet of super-heated air.

» Results in torch-like combustion of
retained gases > 1800 degrees.

* Almost all the gases burned, little
residual soot /creosote

« Extra energy extracted transferred
to full jacket heat exchanger =
overall thermal efficiencies of 80 -

Econoburn
FAESINFICATION BOILERSE

Alternative Fuel Boilers
795 Deer Street

PO Box 281

Dunkirk, New York
14048




OUTDOOR WOOD-FIRED HYDRONIC
HEATERS SMOKE EMISSIONS RANGE

Lower Emissions Higher Emissions
0.1 2.0

F

2.5 0.6 EFAFHASE | EMISSIONS LEVEL
THIS MODEL

Ouitdaar wood-lired hydronic heaters with lower emissions produce
less smoke when installed and aperated propedy.




Tran

No refinery capacity
Strong public transportati

Small-scale public transport
growing in popularity — not ma
Long travel distances in upstate

Many jobs rely on transportation
— Commuting
— Job description




CImMerging

_ Transi
 Biofuels options:
— Ethanol
 Traditional = carbohydrate vs. E
« NOT ALL CREATED EQUAL!
» Wastes!
« Different emissions profile
« Domestic/local supply?
« Semi-compatible w/ infrastructure
 Blending location / credit

— Biodiesel
* Qil crops: Canola, mustard seed
« Waste Vegetable Oil
« Semi-compatible w/ infrastructure

e Can also be blended with home heating




ErraTe =

 Ethanol Producers

— Mascoma Corp, Rome NY
 Cellulosic ethanol production
* New processing technology: wood/g
 Looking for local markets

— Northeast Biomass, Fulton NY

— Western New York energy LLC, Shelb
* 50 MGY corn

— Empire Biofuels, Romulus NY
« 60 MGY corn
* Biodiesel Producers

— Northern Biodiesel, Ontario NY
« 7.5 MGY Canola




Gener

Figure 1-10a Primary Consumption for Electric Generation by Fuel

New York Power Type, 2006
Authority (NYPA)

— State agency

Large % hydro power
capacity

Largest wind farm
east of Mississippi —
Maple Ridge

Noble Wind

Many impacts for
Increased capacity
upstream — outside of
state

Natural Gas

Natural Gas
20%

New York State United States




Emerging “Alternatives” — Power
Generation
* Residential /Commercial ge
— Digestion — methane from wast

— Added complexity to farms
— Manure/biowastes must be dealt

» Co-generation of Heat &Power
— (ex Finch Paper, Glens Falls)

— CHP applications in industrial settings
* Wood chips, sawdust, etc.
« Lignin (co-product)

— Greater efficiency with on-site generatlon ',
 Landfill methane capture




Emerging Alternatives=12ow,

Generation

Residential Co-Generation?*

« Technologies available /under development for:

— Residential = single-family (<10 kW) & multifamily(10
— 30 kW)

— commercial (5 - 100 kW)
— institutional (20 — 100 kW)

» Reciprocating internal combustion engine
systems,

* Micro-turbine based systems,
* Fuel cell based systems,

 Reciprocating external combustion Stirling engine
systems.

Knight et al., 2005 Annex 42 , International Energy Agency, Energy
Conservation in Buildings and Community Systems Programme.




Emerging I echi jles — Power

ZeroPoint Clean Tech, Inc.

Highly efficient biomass gasi
process |
Capable of converting biomass in
— renewable synthesis gas,

— electricity,

— liquid fuels (Cellulosic Diesel™, ethanol,
methanol).

Virgin and waste biomass

Mesa Reduction Engineering, Inc.
— Feedstock suppliers/research




New
NYSERDA

* Anaerobic Digester Gas-to-Electric
Performance Incentive

« Solar, Wind & Biomass Energy System
Last
Energy Conservation Improvements Property Exem

New York State Ener«:—

Program
DEC =425,
« $64,000 grant from USFS t'ﬁﬂ-
explore woody biomass

15% by 2015} :'f







Trade-Offs — Biomas:

RENEWABLE = SL

Land use
— Impacts of change: FOOD vs.
— Responsible practices / harvest

Carbon sequestration
Agricultural inputs.... WASTES!
Low energy density
Transportation distances

Shift where impacts are incurred




 Education:

— Available options: “Che

— Sustainable practices
» Harvesting
» Appliance operation

* Adaptation :
— Big picture:

* Life cycle

» Multi-media pollution prevention

— Transition to new technologies

 Existing business

« Communicate w/ government - understan
Incentives




Thank You...Questions and C




