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Questions about bioenergy
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A Does harvesting for biomass impact forests?

A What role for bioenergy in the Clean Power
Plan?



Scientists Warn of Perilous Climate Shift Within Decades, Not Centuries

&he New lork imes  March 22, 2016

Climate Model Predicts West Antarctic Ice Sheet Could Melt Rapidly
&he New Nork imes March 30, 2016

Atmospheric carbon dioxide levels are showing
a startling increase  The WVashington Post March 10, 2016

RECENT MONTHLY MEAN CO, AT MAUNA LOA
A NAt mospheric carb
: | concentrations have spiked more in tr
period from February 2015 to Februar
2016 than in any other comparable
peri od dating bac

PARTS PER MILLION

2012 2013 2014 2015 2016 2017 3



Pounds CO, per megawatt-hour generation

3,500
3,000 3,028
2,500 2198
2,000 1,839
1,500
1,000 786
> |
New gas New subcritical U.S. coal fleet  New biomass
combined cycle coal steam avg, 2013 steam turbine

turbine

Biomass plants being built today em$5%more CQ per MWh than modern
coal plants, and-285%more than natural gas combined cycle plants
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Emissions from Maine biomass plants, 2012
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Plant name NOx (tons) SO2 (tons) CO2 (tons)
Androscoggin Mill 1,040 3,337 1,514,723
Domtar - Woodland Mill 358 1,669 589,808
East Millinocket Mill 270 51 192,179
Indeck Jonesboro Energy Center 80 3 85,226
Indeck West Enfield Energy Center 191 14 201,167
Lincoln Paper & Tissue 265 1,041 431,574
Red Shield Envir Old Town Facility 517 1,123 575,522
ReEnergy Fort Fairfield 467 54 316,280
ReEnergy Livermore Falls 105 53 311,313
ReEnergy Stratton LLC 143 74 433,381
Rumford Cogeneration 544 2,553 854,890
S D Warren Westbrook 620 300 358,553
Verso Paper 287 41 263,020

Total, wood and blackiquor boilers 4,889 10,308 6,127,636
Other power boilers(incl tires, garbage) 2,611 10,673 4,103,382
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decompose and emit G@nyway.

A But- combustion is instantaneous while decomposition
takes years to decades.

I Future forest growth (or other plant growthyvill resequester
carbon released by burning.

ABut- forest regrowth takes decades t@nturies

Bioenergy carbon benefits depend on future offsetting of
emissions



Manomet Study: Net COemissions from biopower
exceed fossil fuel emissions for decades

Years to Achieve Equal Flux with Fossil Fuels

Fuel Source Coal, Electric | Gas, Electric

Whole trees and logging residugs 45 - 75 >90

Logging Residues Only 10 30

Time to parity with coal emissions >45 years;
time to parity with gas emissions > 90 years

Massachusetts eliminated subsidies for lefficiency biomass power after
this study (retained subsidies for combined heat and power bioenergy).
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25 acres enough biomass to fuel
a 50 MW plant for ~40 hours
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CQ increased >10% 2014

over 20 years;

meanwhile, forests
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