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== Answering an unnecessary question:
=8 \What are the carbon tradeoffs between
. forest and solar?

Why is it unnecessary?

Because it’s a false choice.
We can have both!
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MA Ground-Mounted Solar Arrays by Size
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Percent of Solar Acreage 2010-2020
Overlapping with Land Cover Types

Land Cover Category

60% of ground-

mount solar installed
in MA between 2010 &
2020 impacted forests

Carbon emissions from
forest loss were
~513,854 MTCO,e,
roughly equal to

< annual emissions of

%@0"\@ 112,000 cars



The typical answer looks something like this...

Net CO, emissions for typical 1-acre New England solar PV array built on forestland or
brownfield

m Land Use Emissions = Avoided Emissions = Met Benefit

MT CO2

-31

(100)
Typical Forestand Typical Brownfield

https://www.synapse-energy.com/carbon-dioxide-emissions-tradeoffs-forests-or-solar-panels



Carbon Calculator: Solar Development on an Acre of Forest

Cumulative Carbon Balance

Year of Site Clearing

2030 -
Capacity per Acre 2004 A
1/6 MW (167 KW) -
s .
= 2
Forest Carbon Stock = 1o g
) Low (25th percentile, 25.9 Mg/ac) g 0
() Average (50th percentile, 35.8 Mg/ac) e
@ Above Average (75th percentile, 46.7 Mg/ac) oA
() Exceptional (90th percentile, 57.4 Mg/ac) g
E
Downed Wood (E
) Off -1004 v
@ On (low) 2025 2030 2035 2040 2045 2050
O On (high) Year
n (hi
o Using the following selections:
Soil Carbon Emissions Year of site clearing: 2030
) None Capacity per acre: 1/6 MV (167 kW)

@ Exponential Decay Forest carbon stock: Above average

Percent of Site Biomass in Durable Goods Downed wood: 5% of living above ground carbon
Average (20%) hd Soil emissions: Spike during clearing then release slowly
Percent of site biomass put in durable goods: Average (20%)

Emissions from Electricity Generation in 2050
MA electricity decarbonization trajectory: On track to achieve the MA Decarbonization Roadmap All Options pathway by 2050

WA Decarbonization Roadmap (3.7 a/kWhj) - ) )
Curtailment: Moderate, with 15% of solar energy curtailed by 2050
Curtailment MA electricity emissions: Continue to decline through 2050 as renewable energy sources enter the grid
() None The conversion of the acre of forestland to solar arrays results in a net carbon sink by 2050, removing 48.5 metric tons of carbon dioxide in the atmosphere. This is
O Low (~5% in 2050) roughly equivalent to the annual emissions of 11 cars (source).

@ Medium (~15% in 2050)
) High (~25% in 2050)

Freeze Grid Emissions in Project Year

@ No
) Yes



Carbon Calculator: Solar Development on an Acre of Forest = ¥ />

What year is the solar built?

Year of Site Clearing

2030
200+ A
1/6 MW (167 KW) -
s .
= 2
Forest Carbon Stock = 1o g
) Low (25th percentile, 25.9 Mg/ac) g 0
() Average (50th percentile, 35.8 Mg/ac) e
@ Above Average (75th percentile, 46.7 Mg/ac) oA
() Exceptional (90th percentile, 57.4 Mg/ac) Tg
E
Downed Wood (E
) Off -1004 v
@ On (low) 2025 2030 2035 2040 2045 2050
O On (high) Year
n (hi
o Using the following selections:
Soil Carbon Emissions Year of site clearing: 2030
) None Capacity per acre: 1/6 MV (167 kW)

@ Exponential Decay Forest carbon stock: Above average

Percent of Site Biomass in Durable Goods Downed wood: 5% of living above ground carbon
Average (20%) hd Soil emissions: Spike during clearing then release slowly
Percent of site biomass put in durable goods: Average (20%)

Emissions from Electricity Generation in 2050
MA electricity decarbonization trajectory: On track to achieve the MA Decarbonization Roadmap All Options pathway by 2050

WA Decarbonization Roadmap (3.7 a/kWhj) - ) )
Curtailment: Moderate, with 15% of solar energy curtailed by 2050
Curtailment MA electricity emissions: Continue to decline through 2050 as renewable energy sources enter the grid
() None The conversion of the acre of forestland to solar arrays results in a net carbon sink by 2050, removing 48.5 metric tons of carbon dioxide in the atmosphere. This is
O Low (~5% in 2050) roughly equivalent to the annual emissions of 11 cars (source).

@ Medium (~15% in 2050)
) High (~25% in 2050)

Freeze Grid Emissions in Project Year

@ No
) Yes



CO2e Mg/ ac

Cumulative Carbon Balance

- 325.9 Mg (71 cars)

207.4 Mg (45 cars)

C emission

-39.2 Mg (9 cars)

Year

= 2025
== 2030
== 2035
== 2040
== 2045

-500+

Carbon removal

-922.6 Mg (201 cars)

2025 2030 2035 2040 2045 2050
Year



Cumulative Carbon Balance

Year of Site Clearing ‘

2030 -

gPicity per Acre

How much solar capacity was built in this acre?

1/6 MW (167 KW)
s .
> §
= 100 2
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() Average (50th percentile, 35.8 Mg/ac) e
@ Above Average (75th percentile, 46.7 Mg/ac) oA
() Exceptional (90th percentile, 57.4 Mg/ac) Tg
E
Downed Wood (E
O Off 100+ A\ 4
@ On (low) 2025 2030 2035 2040 2045 2050
O On (high) Year
n (hi
o Using the following selections:
Soil Carbon Emissions Year of site clearing: 2030
) None Capacity per acre: 1/6 MV (167 kW)

@ Exponential Decay Forest carbon stock: Above average

Percent of Site Biomass in Durable Goods Downed wood: 5% of living above ground carbon
Average (20%) hd Soil emissions: Spike during clearing then release slowly
Percent of site biomass put in durable goods: Average (20%)

Emissions from Electricity Generation in 2050
MA electricity decarbonization trajectory: On track to achieve the MA Decarbonization Roadmap All Options pathway by 2050

WA Decarbonization Roadmap (3.7 a/kWhj) - ) )
Curtailment: Moderate, with 15% of solar energy curtailed by 2050
Curtailment MA electricity emissions: Continue to decline through 2050 as renewable energy sources enter the grid
() None The conversion of the acre of forestland to solar arrays results in a net carbon sink by 2050, removing 48.5 metric tons of carbon dioxide in the atmosphere. This is
O Low (~5% in 2050) roughly equivalent to the annual emissions of 11 cars (source).

@ Medium (~15% in 2050)
) High (~25% in 2050)

Freeze Grid Emissions in Project Year
@ No
O Yes



Cumulative Carbon Balance

250+

C emission

26.9 Mg (6 cars)

I Power Capacity per Acre

— 1/3 MW (333 kW)
1/4 MW (250 kW)
1/5 MW (200 kW)
1/6 MW (167 kW)
1/7 MW (143 kW)
1/8 MW (125 kW)
1/9 MW (111 kW)

CO2e Mg/ ac
N
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Carbon removal

-500+

-680.1 Mg (148 cars)
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Year



Cumulative Carbon Balance

Year of Site Clearing
2030 -
Capacity per Acre 2004
1/6 MW (167 KW) -
s .
;'- 2
= 100 g
) Low (25th percentile, 25.9 Mg/ac) g 0
() Average (50th percentile, 35.8 Mg/ac) e
L] L]
@ Above Average (75th percentile, 46.7 Mg/ac) H h b t h f f t ?
e 190 ey, 07 o OW much carbon was In this acre of rorest:
Downed Wood ¢ (E
O Off -100
@ On (low) 2025 2030 2035 y 2040 2045 2050
‘ear
O On (high
(high) Using the following selections:
Soil Carbon Emissions Year of site clearing: 2030
) None Capacity per acre: 1/6 MV (167 kW)

@ Exponential Decay Forest carbon stock: Above average

Percent of Site Biomass in Durable Goods Downed wood: 5% of living above ground carbon
Average (20%) hd Soil emissions: Spike during clearing then release slowly
Percent of site biomass put in durable goods: Average (20%)

Emissions from Electricity Generation in 2050
MA electricity decarbonization trajectory: On track to achieve the MA Decarbonization Roadmap All Options pathway by 2050

WA Decarbonization Roadmap (3.7 a/kWhj) - i )
Curtailment: Moderate, with 15% of solar energy curtailed by 2050
Curtailment MA electricity emissions: Continue to decline through 2050 as renewable energy sources enter the grid
() None The conversion of the acre of forestland to solar arrays results in a net carbon sink by 2050, removing 48.5 metric tons of carbon dioxide in the atmosphere. This is

) Low (~5% in 2050) roughly equivalent to the annual emissions of 11 cars (source).

@ Medium (~15% in 2050)
) High (~25% in 2050)

Freeze Grid Emissions in Project Year

@ No
) Yes
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Cumulative Carbon Balance
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Forest Carbon Density

== Low (25.9 Mg/ac)

== Average (35.8 Mg/ac)
== High (46.7 Mg/ac)

== Exceptional (57.4 Mg/ac)

-327.9 Mg (71 cars)
-371.0 Mg (81 cars)

-415.0 Mg (90 cars)
-454.9 Mg (99 cars)



o
Carbon Calculator: Solar Development on an Acre of Forest -\ ¥ /-

Year of Site Clearing

2030 -

Capacity per Acre

Ve o7 0 " _How much down wood was on the site?

Forest Carbon Stock
) Low (25th percentile, 25.9 Mgyac)
) Average (50th percentile, 35.8 Mg/ac)

What happened to the carbon in the soil?

Downed Wood
) Off

@ On (low)

) On (high)

I /What happened to the removed wood?

Percent of Site Biomass in Durable Goods

Emissions from Electricity Generation in 2050

/How fast is the electric grid decarbonized?

MA Decarbonization Roadmap (3.7 g/kWh)

— /What happens to excess production (curtailment)?

Freeze Grid Emissions in Project Year
@ No
) Yes



bit.ly/carbon-story

bit.ly/hf-carbon-calc

lucylee@fas.harvard.edu
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