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North America has 
more working 
forest than Europe.  

A long way to go 
before reaching 
the limits of 
sustainability.
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North American Capacity





Wood pellets for heating in the US.  

About 1.8 
million tons 

of new 
demand.



There has been a slowdown 
in demand for new pellet 

stoves and boilers.  

But it is unlikely that current 
owners of stoves and boilers 

will stop  using pellets.

Unless the heating oil line 
crosses the pellet line!



The potential for significant growth in the industrial pellet market is 
in the co-firing in, or conversion of, North American pulverized coal 

(PC) power plants.

There are many PC plants around the world co-firing wood pellets.

It is easy for PC plants to co-fire.  

At low co-firing rates there are no modifications needed.



For full conversions there are three large “proof of concept” operations:

• Drax in the UK (650 MWs per unit)

• Ontario Power Generations' Atikokan and Thunder Bay plants 
in Ontario

There are hundreds of others that can co-fire and can 
economically produce low cost, dispatchable, and job 

creating electricity.



Co-Firing: Many Examples

Korea Southeast Power 
(KOSEP) is co-firing 6% 
wood pellets with coal 
with no modification to 
the power plant and no 

dry storage solution at the 
power plant.  

Yeongheung, Korea 5,000 MW Power Station 

Pellets are simply metered into the coal before the pulverizers.

The power station consumes about 10 million tonnes per year of coal.  Co-firing a “modest” amount 
of pellets in terms of percentage is 600,000 tonnes per year of pellets.
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Full Conversion:  Drax, the UK’s largest power plant, is currently 
running two of six 650 MW lines on 100% pellets.  Those two lines 

consume about 21,000 metric tonnes per day.



How is coal burned in a power plant boiler?
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The coal is ground in to 
dust, pneumatically 

transferred to a burner 
in the sidewall of the 
boiler, and the dust is 
blown into the burner.  

Combustion takes place 
rapidly.

Replacing coal with 
pellets is very straight 

forward with almost no 
modifications at co-

firing rates below 10% 
and with minor 

modifications for 
higher co-firing rates or 

for complete 
conversions.



Pulverized Pellet Burner (from the outside)

The next slide shows these burners in operation.  Firing rate is about 155 tons per hour. 
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The enabling legislation in the US is the Clean Power Plan.
What is The Clean Power Plan? 

• It is the centerpiece of Obama Climate Action Plan
• It targets fossil-fueled power plants as the largest source of US 

Greenhouse Gas (GHG) emissions 
• Goal is a 30 percent reduction in power sector emissions by 

2030 compared to 2005 levels
• Will have interim compliance goals (2020-2029) and final compliance 

goals (2030) 

• Based on section 111(d) of the Clean Air Act (CAA)
• States must develop plans to implement EPA guidelines 

Content on the slides on the CPP overview produced by FutureMetrics based on material from Robert Sussman, Sussman & Associates



Key Milestones in CPP development 
June 25 , 2013 President Directs EPA to Develop CPP

June 2, 2014 CPP Proposed for Comment

October 28, 2014 EPA Publishes Supplemental Proposal

December 1, 2014 Comment Period Closes 

May 29, 2015 Draft Final CPP Sent to White House for Review

August 2015 (EST) Final CPP Signed by EPA Administrator and Released

August 2015 (EST) Model Federal Implementation Plan Proposed 



STATE IMPLEMENTATION PROCESS

• CPP sets separate state-by-state emission reduction goals
• Significant variations between states reflecting generation mix and other 

factors

• States must develop implementation plans describing how goal will 
be met

• Plans subject to EPA review and approval
• If state doesn’t submit approvable plan, EPA will impose federal 

implementation plan (FIP)
• States can collaborate on joint plans

• States have broad discretion to select strategies to reduce emissions



CPP Implementation Timeline

September 2016 Deadline for Initial State Plans

September 2017 Deadline for State Plans with One-Year Extension

September 2018 Deadline for Multi-state Plans

September 2020 Initial Compliance Date for Interim Goals

2020-2029 Compliance Period for Interim Goals

September 2030 Final Compliance Date

20



How states will respond to final CPP

• Most states preparing to implement CPP and investigating compliance strategies
• But some states are strongly opposed and likely to boycott implementation process 

• Senate Majority Leader Mitch McConnell urging “just say no” strategy
• These states face federal implementation through FIPs

Coal producing states need to learn about the benefits of co-
firing as shown on the next slide.



Coal is losing market 
share by about 10% 
per year since the 

shale gas revolution.  
Business-as-usual will 

see a continued 
decline.  The co-firing 
strategy preserves the 
need for coal power 

stations and therefore 
the need for coal.  

1.8%

3.5%
4.9%

6.6%

8.8%

11.5%

14.1%

17.6%

21.2%

22.9%

26.9%

30.0%

 -

 50,000,000

 100,000,000

 150,000,000

 200,000,000

 250,000,000

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

20
26

20
27

20
28

20
29

20
30

Sh
or

t T
on

s
Estimated Coal Consumption - With and Without Co-Firing

based on 30% of coal stations in selected eastern States 

Coal Consumption with Co-firing

Coal Consumption NO C0-Firing

CO2 Reduction from Co-Firing

Historical Coal Data from EIA, 2015; Forecasts and analysis by FutureMetrics

Forecast ==>

Business as Usual

With Co-firing



How will pellets be treated under CPP?

• BEST CASE – Combustion of wood pellets and other forest 
products is considered carbon-neutral 

• Wood pellets would be considered non-emitting and could 
yield substantial emission reductions as a replacement for coal

• BUT treatment of biomass and carbon-neutrality is opposed by 
environmental groups and some members of Congress
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Coal is a major part of the system.  Across the US, looking at generators of 
250 MW or larger, coal represents 50.25% of all the megawatt-hours 

generated.  Natural gas generates 22.06%.  
Data from EIA-860 Annual Electricity Data, Feb. 17, 2015; analysis by FutureMetrics.

At current prices, coal is still the lower cost fuel.  At $55/ton for coal and $5.50/MMBTU for 
natural gas, the fuel cost per MWh of electricity is $23.77 for coal and $31.28 or NG*.  But the 
lower capital cost and lower fixed and variable O&M costs for NG results in a lower total cost 
per MWh.  That would change if natural gas prices for power plants go to $9.19/MMBTU.  At 

$9.19/MMBTU and $55/ton, the total cost per MWh is the same for NG and coal.  

Is it wise for utilities to put all of their generation into NG?  We think not.

*Assumes 38% efficiency for coal and 60% efficiency for a combined cycle gas plant.
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In 2013 those states 
consumed 576,000,000 

tons of coal.
Date from EIA, 2015, with analysis by 

FutureMetrics.
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Perhaps in several decades the decarbonization of the power system will be 
based on nuclear, wind, solar, and other sources such as tidal and wave power.  
But today, in most states that do not have hydroelectric resources, fossil fuels 

dominate the generation mix.  

This strategy of co-firing a renewing and sustainable low-carbon solid fuel with 
coal is a ready-to-deploy method of beginning the transition to a decarbonized 

grid while maintaining the reliable and necessary generation sources that 
currently are a significant part of the world’s most reliable electricity grid.
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Co-firing to meet the 30% reduction by 2030 requirement.

We model a typical PC plant
• Heat rate (efficiency)
• Delivered coal cost
• Delivered pellet cost
• EPA emission abatement cost
• Other pollution control costs
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Putting typical values into a model in which the plant generates a proportion 
of its MWh’s from pellets and a gains a 10% reduction in CO2, a 400 MW 

boiler line will use about 972,000 tons/year of coal and about 123,000 tons 
per year of pellets (11.24% pellets and 88.76% coal).  

The increase in the cost of generation is only $0.0079/kWh 
(about 3/4 of a penny/kWh) or $7.924/MWh. 
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What about the feedstock to make pellets?  
Locations of Pulverized Coal Power Plants and Industrial Pellet Plants



FutureMetrics - Globally Respected Consultants in the Wood 
Pellet Sector

In some locations the traditional forest products users such as pulp mills, sawmills, and OSB mills 
continue to use the wood that has been grown for generations to supply those industries.  

In many states, those industries have significantly declined.  

Forests planted 20-40 years ago that were expected to be used in those industries will be 
stranded.

If there were co-firing in those states, those otherwise stranded assets would regain their 
value and the jobs that come with managing and harvesting and transporting would be 

renewed and sustained.



There are locations in PA, WV, VA, KY, and other states with high fiber and high coal power plant concentrations
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Example with a 300 MW plant running at 85% capacity

Co-firing rate ramps up slowly in early years

The generator can enter into the co-firing strategy very gently.  

The generator can assess the plant’s reliability, costs, etc. after the first 
few years.   Co-firing best practices will evolve as will technology. 
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Can the US and Canadian working forests support the supply of the fiber needed 
to produce 40 million tons/year?  

Based on US and Canadian estimates of annual allowable harvest rates that would 
not deplete the forests and would sustain the carbon stock, the answer is yes.  

If the North American pulp and paper industry, which uses hundreds of millions of 
tons per year, continues to decline then there is more room to spare.
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The limits to the co-firing strategy are the 
sustainability criteria that must assure that the 
forest carbon stock does not diminish.  If that 

constraint is met, then every ton of carbon 
emitted from the pellet portion of the power 

plant fuel supply is absorbed contemporaneously.
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There is very little extra carbon benefit to an aging forest as the growth to 
mortality ratio reaches one.
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Low cost and job creating!



A Domestic Industrial Pellet Market will Sustain the Forest Products Sector
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What is needed is a pragmatic and rational solution to lowering CO2

emissions. This strategy achieves that. 

Over several decades, in a non-disruptive way, the grid can achieve 
the goals of the Clean Power Plan.  

The environmental benefits are real and quantifiable.  CO2

emissions can be lowered to 30% or more below the benchmark 
with a policy that unites the states with the power plants, the coal 

producers, and the pellet producers.
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The economic benefits are real and quantifiable.  
Jobs will be created not destroyed, and power rates will remain low in every 

state that adopts this policy as part of the CPP compliance strategy.  

The certainty that the strategy will bring to the generators and to the producers 
of solid fuel will allow investment into both sectors.  

The new or expanded pellet plants needed to support the co-
firing levels described in this presentation will require more 

than $11 billion in capital costs for new construction.



Thank you

William Strauss

FutureMetrics

www.FutureMetrics.com
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