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Overview of Online Tools

e FOrGATE - A Forest-sector GHG
Assessment Tool for Maine

— Chris Hennigar, John Gunn, David Maclean, Luke
Amos-Binks, Ryan Cameron, Mark Twery

e CarbonPlus Calculator

e FS CarbonPlus Calculator

— Mark Twery, Lynne Westphal, David Nowak, David
Bloniarz, Dan Golub, Greg Ina, Lianghu Tian, Scott

Maco, Charlie Lord, Charlie Schweik, Andrei
Semenov



FOrGATE

1. What exactly does the tool do?

— Itis a downloadable spreadsheet tool that does
carbon accounting for the Northeast forest sector

2. What audience is it for?

— Resource managers and others interested in life-
cycle accounting for carbon in forest products

3. In what context should it be useful?

— Evaluating alternative forest management
strategies in light of their effects on GHGs and
long-term carbon sequestration



forest management options

Regime Rotation target (yrs) %BA removal Residual target FVS mean rotation FVS min rotation FVS max rotation period

period (yrs) (yrs)3

ft2/acre) period (yrs)

OClearcut >60 >2500 merch. ft 100% E 85 60 190
1Clearcut >100 >2500 merch. ft’ 100% g 104 100 190
2Clearcut / Spruce Plantation 84 60 200
3aPlant 1000 White Spruce >70 years >2500 merch. ft’ 100% E
3bThin from below >40 years post plant >1000 merch. ft’ <=40% >40|
3cClearcut >30 years post thin >2500 merch. ft’ 100% E
4Partial Harvest (thin from above) >30 years >100 BA <=30% >70| 39 30 190
S5Heavy Harvest (thin from above) >50 years >2500 merch. ft’ >=60% >40| 56 30 190
6Shelterwood 78 54 210
al” Entry - thin from below >70 years >2500 merch. ft’ <=60% >60|
6b2™ Entry - thin from above 10 years after 1" entry na 100% of overstory E
7Selection method 30 29 30
7aThin from below w/o species preference >30 >2500 merch. ft’ 30% removal  >70 BA with Q dbh|
distribution|




Input parameters

Saw mills " Grid electricity (kWh) 0.000393| 0.000393 0.000393
Fossil Fuel (GJ) 0.066700| 0.066700 0.066700
Pulp & paper mills Grid electricity (kWh) 0.000393| 0.000393 0.000393
Fossil Fuel (GJ) 0.064800| 0.064800 0.064800
1,200
[ |
1,000
899

GWI (g CO2 eqv. fkWh)

800

e00

400

200

Wind 2 2.1 1.7 2.5 |
Nuclear 1 19 - - I
Hydro 1 26.1
—
Gasification 4 456 389 52.3
Wood pellets 1 21.2 187.7
Solar 3 43.7 71.2
Natural gas 1 - -
Coal & coal\biomass 5 899 758 1,040
US mean grid (EIA 2008) 555
Maine mean grid (EIA 2005) 393

Proportion of Grid Electricity Generation/Consumption

us " Maine
Source (2008) (2005)
Coal 48.2% 2.0%
Petroleum 1.1% 19.4%
Natural Gas 21.4% 51.2%
Other Gases 0.3% 0.0%
Nuclear 19.6% 0.0%
Hydroelectric
Conventional 6.0% 22.0%
Other Renewables 3.1% 30.0%
Other 0.3% 0.0%

U.S. Energy Information Administration http://www.eia.doe.gov/cneaf/elec

U.5. Dept. Energy - Maine http://appsl.eere.energy.cov/state

Life-cycle Fuel Emission Rates

Emissions (kg CO,e/Gl)

Fuel type Combustion Upstream

Natural gas 362 10.5
Diesel fuel 43 15.1
Coal 93 8.6
Gasoline 69.3 20.1

Propane 63.1 9.4




harvest outputs

Forest Management Activities: Baseline Vs. Offset-Project

Favee Aros Statlst!cs_ Baseline vs Offset Project Comparison Forcst Hog Fin Susialed Yield Estimates Baseline vs Offset Project Comparison
Silviculture
Regime Baseline Offset project % change |m3/ha/\fr [ Baseline Offset project % change
Acres by Reserve (no harvest) 20,000 120,000 500% By management Clearcut - target 60 yr - - 0%
regime Clearcut - target 60 yr - - 0% Clearcut - target 100yr 1.247 - -100%
Clearcut - target 100yr 100,000 - -100% Clearcut - spruce plantation - - 0%
Clearcut - spruce plantation - - 0% Partial harvest 1.629 1.629 0%
Partial harvest 2,000 2,000 0% Heavy harvest - - 0%
Heavy harvest - - 0% Selection method 0.980 0.980 0%
Selection method 3,000 3,000 0% Shelterwood 1.460 1.460 0%
Shelterwood 15,000 15,000 0% Mean for managed forest 1.273 1.405
Total 140,000 140,000
Estimated Clearcut - target 60 yr - - 0% By product Softwood saw timber 0.155 0.869 460%
acres cut/yr Clearcut - target 100yr 961.5 - -100% Softwood pulp log 0.108 1.125 940%
Clearcut - spruce plantation - - 0% Hardwood saw timber 0.189 0.311 64%
Partial harvest 51.3 51.3 0% Hardwood pulp log 0.821 1.167 42%
Heavy harvest - - 0% Total 1.273 3.472 173%
Selection method 100.0 100 0%
Shelterwood 192.3 192.3 0%
Total 1,305 344

Shelterwood

* Offset project

Selection method
Heavy harvest
Partial harvest
Clearcut - spruce plantation

Clearcut - target 100yr

Management Type

Clearcut - target 60 yr

Reserve (no harvest)

50,000 100,000 150,000
Area (acres)

v M| Preface  Forest - Silviculture Forest Products < Forest-Baseline— ~Forest-Offset-Project—a i Landfil Avoided Emissions | Harvest Outputs GHG Emissions Economics < %1 [ I




emissions scenarios

Forest-level cumulative GHG exchange (change in tonnes of CO,e stored vs. emitted) over time as a function of forest, forest management, and forest-sector emission assumptions

Years from present (tonnes CO; equiv.)
Baseline scenario - biomass stocks and emission inventory Carbon off-set project scenario MINUS baseline scenario

Categor Account Include 0 10 20 50 100 150 200 300 ) 10 20 50 100 150 200 300
Forest  Above ground live A TRUE 15,644 538 15,892,106 16,139,673 16,882,376 18,120,214 19,358,053 19,358,053 19,358,053 @ 789,556 1579191 3,947,979 7,895,957 11,843936 11,843,936 11,843,936
stocks Below ground live Y TRUE 4,371,397 4,378,190 4,334,983 4,405,363 4,439,329 4,473,295 4,473,295 4,473,295 (o] 96,399 192,798 481,995 963,990 1,445,985 1,445,985 1,445,985

Live stock change from 2010 onward - 254,361 508,722 1,271,804 2,543,608 3,815,412 3,815,412 3,815,412 Q 885,995 1,771,988 4,478,573 8,859,947 13,289,820 13,289,920 13,289,920

Standing dead wood Y TRUE 994,920 1,073,081 1,151,241 1,385,723 1,776,526 2,167,330 2,167,330 2,167,330 @ -45,235 -50,470 -226,176 -452,352 -678,527 -678,527 -678,527

Down dead wood Y TRUE 3,697,451 3,819,239 3,941,128 4,306,643 4,915,336 5,525,028 5,525,028 5,525,028 (o] 9,563 19,126 47,814 95,629 143,443 143,443 143,443

Forest floor dead TRUE 3,175,491 3,519,216 3,862,941 4894116 6,612,741 8,331,366 8,331,366 8,331,366 Q -34,556 -345,555 -518,333 -518,333 -518,333

Below ground dead TRUE 479,588 631,189 782,790 1,237,592 1,995,596 2,753,600 2,753,600 2,753,600 Q -94,326 -943,264 896

Dead stock change from 2010 onward 595,325 1,390,650 3,476,625 5,953,249 10,429,874 10,420,874 10,420,874 Q@  -164554 -822,771 -1,645,542 8,313 -2,458,313
Product stocks

"Net' product stock change I 528,184 _| 1,192,769 2,886,525 5,709,451 8,532,377 11355304 13,209,835 @  -549957 -1,046,576 -2,536,431 -5,019,524 -7,502,617  -9,985710 -11,561,389
Operation emissions

Operation emissions 359,729 719,458 1,798,545 3,597,292 5,395,939 7,194,585 10,791,877 (o] -300,137 -600,273 -1,500,683 -3,001,365 -4502,048  -6002731  -9,004,096
Avoided emissions

Emissions avoided 564,878 1,129,756 2,824,390 5,648,779 8,473,169 11,297,559 16,946,338 Q -483,421 -966,842 -2,417,104 -4,834,208 -7,251,313  -9,668,417  -14,502,625
Ci lative net GHG emissions from yr. 0 ) - -1,783,018 -3,502,438 -8,660,697 -17,257,795 -25,854,894 -29,703,563  -33,609,582 11,801 -29,737 -154,350 -362,038 -569.726 2,829,789 6,238,310

bi stocks and emission i ¥

—m—Baseline scenario -

——Carbon off-set project scenario - biomass stocks and emission inventory

—a—Carbon off-set project scenario MINUS baseline scenario
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Cumulative Net GHG emissions [t CO. equiv.)

Mean change
Off-set project minus baseline (tCOqe/yr)

Category 0-100 yrs 0-300 yrs|
Preface - Forest Sivicutture Forest Products _+~Forest-Baseline— ~Forest-Offset-Project—ai  Landfil Avoided Emissions Harvest Qutputs GHG Emissions Economics < %1 |I| 4




economic analyses

Economic Inputs

Hevenues Default?
One tonne [t] e T4 o3E0 %
Hardwood Fulpwood [$00t) : 3 T4 %
Hardwood Timber [$0%) + 2418 %
Softwood Pulpwood (£t 3 T4 %
Softwood Timber (£ + 3863 %
Project Establishment Costs

COne time Startup Investments [@ S kS
Froject Development [#iac) & 085 %
Baszeline C Calculations [$fac) B
Initial Werification Fee [#iac] & 033 %
Hecurring Project Costs "

Modeling [#factyr] T o008 ¢
Werification Repoart [£1aciyr] Ts 0B %
Inwentory Costs [$laciyr] Tt o0s %
Other ¥ariables

Werification Interval [years) B ]
Trading Fee [$it COze] i o0 %
Carbon Reserve Buffer A a0
Aggregation Fee [+] : 02
Leakage Yalus . 205
Flantation Costs [$iac) 345000 %
Annual Discount Rate e

260
.74
2412
T44
3863

5.00
3.80
2.05

033
125
2.4

0o
30
10
20

450.00
ik

Cum. Met Revenue - Offset Project
$100,000,000 -

580,000,000 -
560,000,000
540)000,000
520,000,000 -

e -

$j20,000.000) °

Time from present [years)

—Timbar Harvest Carbon Credits

Carbon Offset Project Summary
Years from Present
Carbon Credits [t CDze) 10 20 a0 100
Abowve baseline 120 29737 154,360 362,038
Fezerve pool 3540 2421 46,305 108,61
Leakage pool A1042 02,084 256,203 A10.418
Cum. Carbon Credits [t cd - 59,302 - 81,268 147.164 256,992
Economic Indicators
Cum. Revenue from Credits -f207,553 -E284,435 -E015,075 -§535,471
Cum. Fecurring Costs 528,870 -$1596,273 -$4.7958,484 -$10,135,5M
Startup Costs [t=1) -$1.533,000 - - -
Cum. Aggregation Fee 20,755 E23.444 41508 £89.947
Cum. Net Revenue -$2. 248 672 -$3.385.267 -$6.795,051 -$12. 478,025
Mean Cash Flow by period [$fyr -$T1BET 113,659 113,653 113,653
Internal Rate of Beturn N 0.0 002 002 002
Project partzan Baseline Ofset Project
Annual Harvest Volume [ft) b3 e 17,081
Annual Revenue From Stumpags $816,935 F287,151
Annual Planting Caost 0 30
Eireak-ewven point [year) 1 na 7
ErenefitfCost Fiatio b na - 0.32
MPY of Hareesting [ 100] I H16,214, 462 6,699,351
MPY of Carbon [ 100] $0 -$3,390,878
Total WP 116,214,462 $2,305,473
Benefit / Cost Ratio Met Present Value 11 NPV of Carbon fr 100]
W NPV of Hareesting f¥r 100]

207 - £18,000.000

15.,000.000
iz 516.000.0

514,000,000

010 1 $12,000,000
-015 A 510,000,000
g0 - $8,000,000

56,000,000
0325 A

54,000,000
LD 52,000,000
435 —m 0

Bl Offsat Project Basaline Dffset Project




CarbonPlus Calculator

1. What exactly does the tool do?

— Provides locally specific estimates of carbon
emissions from household energy use

2. What audience is it for?
— Individual citizens, businesses, and local agencies

3. In what context should it be useful?

— Improving awareness of carbon emissions,
affecting attitudes toward energy conservation,
enabling local organizations to support action



CarbonPlus Calculator

CarbonPlus Calculator

Welcome to the CarbonPlus Calculator!

Are vou curious about the size of vour carbon
footprint? Would vou like to know the dollar value of
your yvearly ermissions? Wouldn't it be great to offset
your ermissions locally and contribute to the
beautification of your city in one step? Well you can
do all of these things and rmore by using this exciting
new tool,

_ Please choose the city in which vou live so that the
. R Lol ; calculator can accurately determine your emissions
: ' footprint, If cookies are enabled in yvour browser, the

next timme you come to the site, vou will automatically
be talken back to the city you choose today with all of
your previously entered data saved and intact, Click
here for instructions on how to enable cookies in
your browser, We do not store any personally
identifiable information on this web site,



arbonPlus household data

ERASE YOUR TRACE

Philadelphia’s CarbonPlus Calculator
Home and Offset Project

Erint Friendly  Clear All Input

I Want To Estlmalt:eurl":‘lv COz Emissions ACT LOCALLY!
COz tonsfyr 4.650) ]

Yalue: H

Your Current Household Emissions

Any household use of electricity, gas, or oil creates greenhouse gas emissions, If yvou don't know your household's
exact energy consurmption for the questions below, click the help buttan {27 next to the question to find estimated local
averages.

while not directly measured in this calculatar, other types of consumption also contribute to your carbon footprint, For
example, certain foods are more energy intensive than others, Eating less red meat and dairy and avoiding
pre-prepared and heavily packaged food iterns can drarnatically reduce your diet’s carbon footprint, also, the waste we
create contributes to climate change, Maximizing reuse and recycling of glass, plastic containers, and bags is another
important step in cutting greenhouse gas emissions,

The Basics Enter Your Data ths of CDz per year
How many people live in your home? Zinl| 7
How do you heat your house primarily? Matural gas » | 7

How do you heat vour house secondarily? selectw 7




CarbonPlus “Pledge”

ERASE YOUR TRACE

Philadelphia’s CarbonPlus Calculator
Home and Offset PI"D]EC’E

Print Friendly Clear All Input

I Want To Estlmaltzeurr\:’lv COz Emissions ACT LOCALLY!

REDUCE My Emissions

COz tonsfyr 4.6500 !

OFFSET My Emissions

930

Take The Carbon Pledge

Philadelphia Carbon Pledge

By signing this pledge, you are committing to the following emission reduction activities, These activities will reduce
your total C02 emissions and you have the option {if you haven't already done so0) of offsetting the rermainder of your
ermissions with the Philadelphia Carbon®ius Calculator

I pledge to take these 10 greenhouse gas reducing actions:

O Replace incandescent light bulbs with compact fluorescent bulbs,

[ use warm or cold water instead of hot for laundry,
Clrlan car-fres days. Wall:, ride a hike ar take public transportation,
Clplant a tree.

Cl1urn the thermostat down in the winter and up in the surmmer, especially at night and while away from home,

DRecycIe as much as possible, including newspapers, glass and plastic containers, and aluminurn and steel
cans.

L] |:|E-u1,r locally grown food when available,

] DLlanug electronic equipment when not in use,

m [Jre-use paper and plastic bags; or better yet, bring a re-usable bag to stores,

s [ zpread the word! Tell family and friends about climate action.



FS CarbonPlus Calculator

1. What exactly does the tool do?

— Enables locally customized estimations of carbon
emissions from office operations

2. What audience is it for?

— Forest Service staff charged with monitoring
operations efficiencies

3. In what context should it be useful?

— Analyzing factors and influencing potential
changes in carbon emissions inside the FS



US FOREST SERVICE

Te0 Years

of Caring for the l@nd aad serving people

CarbonPlus Calculator

Print Friendly Clear all Input Clear Page Input Save Retrieve

COze Emissions For: 50, Green Mountain and Finger Lakes

fon:es 'o'ehlcles nlr Travel Eqmpment
u] Mg ] Mg a Mg

Total Emissions: COze Metric

Help create a greener Forest Service!

Calculate your

you Calculate your
Office emissions

Wehicle emissions

¥a tool to

Calculate your
m uch

Air Travel emissions

More infformation

Calculate your
Equipiment emissions

Forest Service CarbonPlus Calculator Acknowledgrnents

o E — B




FS CarbonPlus

US FOREST SERVICE CarbonPlus Calculator

100 Years of Caring for the land and ser ving penple

Erint Friendly Clear All Input Clear Page Input Save Retrieve

CO2= Emissions For: 50, Green Mountain and Finger Lakes

Offices ¥ehicles Air Travel Equipment

ronmenta
nefits of Tre

Total Emissions: COze Metric Tons (Mg)fYear: ‘ ¥alue: _E

Emissions From Office Sites at SO, Green Mountain and Finger Lakes

Heating, cooling, and lighting our buildings, using cormputers and making copies - any use of electricity, qas, ar ail
creates greenhouse gas emissions including carbon dioxide, This page asks you guestions to estimate the emissions
from different services, If you don't know the answer to a question, click the help button {7} next to it to find further

guidance, Enter data for each site separately if you have data.

Office or Building Energy Metric Tons of COze

Quantity Used Unit Time Period

Mame: per year
Heating Methods # Matural gas ~

Electricity 2 ki by Yearly | w 0
Matural Gas 7 Cubic Feet Yearly W 1]
Fuel oil 2 Gallon Tearly w 0
Coal 7 Ton Yearly W 1]
Propane ? Gallan Yearly W 1]

Ton{note;1
Wiood 7 Yearly % 1]

Cord=Z Tons)

[T PO O = H s Inl




FS CarbonPlus

US FOREST SERVICE CarbonPlus Calculator

100 Years of Catling for the land and wrrving pE‘OPIIE‘

Print Friendly Clear All Input Clear Page Input Zave Retrieve

C032e Emissions For: 80, Green Mountain and Finger Lakes

Offices ¥ehicles Air Travel Equipment

COze Metric Tons (Mg)/fYea n Yalue: _E

of Tr
Iculatar
Set Your Parameters of Calculator
Ernission Rate (Eh.) Emission Rate (Kg)
Electricity Emission Factor: [1.199 0.54365725163
Matural Gas Emission Factor: ||120.372252 54.5999350669
C0z2. Emission Per Gallon of Gasoline: |[19.4 8.799691978
Ci0o. Ernission Per Gallon of Diesel: | 22,38 10.1513972406
CiD2. Emission Per Gallon of Jet Fuel: | 21.1 9.,570799007
CQ2. Emission Per Gallon of Propane: ||12.65 5.7379434805
Ci02s Emission Per Gallon of BioDiesel: ||20.86 94619368382
CiD2. Emission Per Gallon of Fuel Qil: | 26.01 11.7979375437
CiD2. Emission Per Gallon of Aviation Gasoline: ||18.34 3.3155540658
C0O2. Emission Per Ton of Wood: | 3182.74 1443.66657969
CDp. Emission Per Ton of Coal: ||5731.64 2599.825171549
COze Emission Per Lb of Steam: [ 0.129018386 0.05585217554793
CO2s Emission of air Travel Per Mile (below 281 Miles): | 0.64 0.2902991168
CiD2. Emission of &ir Travel Per Mile (between 251-994 Miles): [ 0.45 0.2041165665




