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Carbon supplyCarbon supply
analysisanalysis
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Regional carbon supply analyses Regional carbon supply analyses 
(2002(2002--present)present)
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The SECARB Project
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Current Land Use Dictates Sequestration PotentialCurrent Land Use Dictates Sequestration Potential
In afforestation sequestration projects, the most 
desirable situation is where low-value land is readily 
available and has a high capacity for additional carbon 
storage (i.e. non-forest land)
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Carbon sequestration rates are factors Carbon sequestration rates are factors 
ofof……

- Soil type
- Climate
- Predicted dominant tree species
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Growth

Rates

< 40
41 - 50
51 - 60
61 - 70
71 - 80
81 - 90
91 - 100
101 - 110
111 - 120
> 121

t C/ha

Croplands Grazing lands
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Bottomland Hardwoods

0

25

50

75

100

125

150

175

200

0 20 40 60 80

Years of growth

To
ta

l C
ar

bo
n 

(t 
C

/h
a)

Bottomland Hardwoods

0

25

50

75

100

125

150

175

200

0 20 40 60 80

Years of growth

To
ta

l C
ar

bo
n 

(t 
C

/h
a)

G
ro

w
th

 
R

at
es

40-year projects



Winrock InternationalWinrock International 88

Sequestration Costs in Afforestation ProjectsSequestration Costs in Afforestation Projects
A function of:
- land use conversion costs, 
- opportunity costs 
associated with current land 
use,
-maintenance and monitoring 
costs

Total costs for afforesting 
croplands, in $/ha after 40 years.

Total costs for afforesting grazing 
lands, in $/ha after 40 years.

Crop lands $/ha Grazing lands $/ha
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Biomass coBiomass co--firingfiring
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What is biomass coWhat is biomass co--firing?firing?
A family of technologies suitable for a variety A family of technologies suitable for a variety 
of boiler and fuel types.of boiler and fuel types.

Technological feasibility has been proven with Technological feasibility has been proven with 
~ 50 pilot projects~ 50 pilot projects

Winrock’s focus Winrock’s focus coco--firing with forestfiring with forest--
derived woody biomass to replace a % of coal derived woody biomass to replace a % of coal 
in Southeastern US power plants.in Southeastern US power plants.
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Co-firing revenues for power producers

Can be counted towards renewable 
energy portfolio requirements or 
REC’s. 

Promotion of renewable energy

~99% reductionReduction of mercury emissions

up to 80 % reduction (if primary 
fuel is woody biomass)

Reduction of NOx emissions

95 – 99 % reductionReduction of SO2 emissions

up to 100% CO2 reduction*Reduction of CO2 emissions

Compared to coal aloneRevenues

* More if trees or other crops will be planted for fuel.
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Potential Sources of Biomass Fuel

• Forest industry residues (mill waste)
• Timber harvest slash
• Energy crop cultivation (incl. trees)
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Coal plant rankings analysis

• Using the EPA’s 2000 eGrid dataset, 47 coal-
fired power plants in the SE-USA were analyzed 
for their suitability for co-firing retrofitting with 
short-payback periods.

•Various regulatory and fuel-availability scenarios 
were analyzed.
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Infrastructure Risk Rankings Best Best –– Med Med –– LowerLower
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High-ranking SC coal plant under 1 scenario

DUKE POWERDUKE POWER

50-mile
fuel

sourcing
radius
shown
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Afforestation cost: Dollars per Hectare -- 40 Years
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• Moving forest thinnings & timber slash from 
forest to road
• Transportation, receiving & storage
• Competition for biomass

Fuel Acquisition CostsFuel Acquisition Costs
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Three Competing Demands Within 50 Miles
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Roads
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Railroads
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Roads & Railroads
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Topographic features
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Potential Terrestrial SequestrationPotential Terrestrial Sequestration
---- Assuming conversion to forest Assuming conversion to forest 

with 20 or 40 year rotationswith 20 or 40 year rotations

20 yrs 20 yrs –– 5.7 M tons5.7 M tons
40 yrs 40 yrs –– 17.0 M tons17.0 M tons

20 yrs 20 yrs –– 3.5 M tons3.5 M tons
40 yrs 40 yrs –– 10.5 M tons10.5 M tons

20 yrs 20 yrs –– 2.1 M tons2.1 M tons
40 yrs 40 yrs –– 6.3 M tons6.3 M tons

Carbon SequestrationCarbon Sequestration

113,000 113,000 
acresacres

565,000 MT565,000 MT80 MW80 MW

70,600 70,600 
acresacres

353,000 MT353,000 MT50 MW50 MW

42,000 42,000 
acresacres

212,000 MT212,000 MT30 MW30 MW

Land Land 
RequiredRequired

Biomass Fuel Biomass Fuel 
RequiredRequired

Power Power 
OutputOutput

(50-mile radius circle = 5 M acres)
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The quantity of carbon (million tons COThe quantity of carbon (million tons CO22) and area (million ) and area (million 
acres) available at selected price points on existing agriculturacres) available at selected price points on existing agricultural al 
lands after 20, 40, and 80 years of afforestation.lands after 20, 40, and 80 years of afforestation.

27.327224,3533,4691,735≤$15/metric tons CO2

26.924.4164,3103,2771,379≤$10/metric tons CO2

Grazing lands—Afforestation

28.62819.34,7863,8801,612≤$15/metric tons CO2

7.97.72.3388308203≤$10/metric tons CO2

Crop lands—Afforestation

80 years40 years20 years80 years40 years20 years

Area afforested—million acresQuantity of C—million metric 
tons CO2

Activity
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Potential C supply (t Carbon) for Potential C supply (t Carbon) for 
afforestation after 40 yrafforestation after 40 yr

< 1,000,000
1,000,001 - 2,000,000
2,000,001 - 3,000,000
3,000,001 - 4,000,000
4,000,001 - 5,000,000
5,000,001 - 6,000,000
6,000,001 - 7,000,000
7,000,001 - 8,000,000
8,000,001 - 9,000,000
> 9,000,001

t Carbon

Croplands Grazing lands
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Potential C supply ($/t C) for Potential C supply ($/t C) for 
afforestation after 40 yrafforestation after 40 yr

< $30.00
$30.01 - $50.00
$50.01 - $70.00
$70.01 - $90.00
$90.01 - $110.00
$110.01 - $130.00
$130.01 - $150.00
$150.01 - $170.00
$170.01 - $190.00
> $190.01

< $20.00
$20.01 - $30.00
$30.01 - $40.00
$40.01 - $50.00
$50.01 - $60.00
$60.01 - $70.00
$70.01 - $80.00
$80.01 - $90.00
$90.01 - $100.00
> $100.01

Croplands Grazing lands

Divide $/t C by 4 
to get $/t CO2
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20 yr.
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Afforestation of crop and grazing lands is a Afforestation of crop and grazing lands is a 
financially attractive option for carbon sequestration.financially attractive option for carbon sequestration.

Combining afforestation activities with biomass fuel Combining afforestation activities with biomass fuel 
production enhances carbon benefits and ensures production enhances carbon benefits and ensures 
longlong--term fuel supply for biomass coterm fuel supply for biomass co--firing.firing.

CoCo--firing biomass fuels with coal can provide firing biomass fuels with coal can provide 
emissions benefits and help companies achieve emissions benefits and help companies achieve 
renewable energy portfolio standards.renewable energy portfolio standards.

Conclusions
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How cost of biomass fuels affects price of powerHow cost of biomass fuels affects price of power
Power generationPower generation

BiomassBiomass--fired only, each $10 per ton fuel cost fired only, each $10 per ton fuel cost 
adds $0.01/kWhadds $0.01/kWh
CoCo--fired with coal, each $10 per ton fuel cost fired with coal, each $10 per ton fuel cost 
adds $0.007/kWhadds $0.007/kWh




