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What is Climate CHECK?

* Excel-based tool designed to educate,
estimate, and mitigate.

— Educate high-school students about climate
change and GHG emissions.

— Estimate their school's GHG emissions by
performing an emission inventory.

— Mitigate their school’s GHG emissions by
developing and implementing an Action Plan.
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Welcome to EPA's Climate CHange Emission Calculator Kit

(Climate CHECK)

Climate CHECK is an interactive kit designed to:

& Educate high-school students about clirmate change and greenhouse gas (GHE) emissions,
@ Estimate your school's GHG emissions by performing an emission inventory,
@ itigate your school's GHG emissions by developing and implementing an Action Plan,

To beqgin using Clirmate CHECK, please click the "Get Started!" navigational button located in the top
right-hand corner of this sheet,

Important information before you begin:

1) Before proceeding, please register Climate CHECK by sending an email containing your name, title, schoal name (if applicable), and the
class level and subject vou teach (if applicable) to ClimateCHECK@icfi.com. Registering Climate CHECK will ensure that you receive all updates
to the kit. Questions and comments concerning Climate CHECK may also be sent to this address,

2} Pleaze note: Climate CHECK uses macros. To make sure Climate CHECK functions properly, please make sure Excel's macra settings are
set to "medium" and choose to enable macros when prompted. To do so, before opening Climate CHECK:

® Cpen Excel,

® From the "Tools" dropdown list, select "Options."

e Cn the "Security” tab, select the "Macro Security” button, choose "Medium," and press "ok."

& Close Excel and open the Clirmate CHECK file,

o When prompted by the dialog box upon opening Clirmate CHECK, please choose to "Enable Macros."
3} Climate CHECK was developed using Excel 2003 and Windows XP, and tested on Excel 2002, While the kit will function on alder versions
of Excel and Windows, these systemn settings are optimal.
4] Monitors with resolution settings of 1024X768 allow for optimal viewing of Climate CHECK,

57 Climate CHECK uses methods o estimate GHG emissions that were established by the Intergover mental Panel on Climate Change (IPCC) and
are used o develop EPA's Javaniory of (LS, Greanhouse Gas Emissions and Siws,
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Climate CHECK - Getting Started!

\\ 1/

. Purchased :
Sistionary Electricity and Mohile Sources RIBC e TER Wastewater Land Management Rgfrlgera.n.ts @k
Sources Steam Landfill Ajr Conditioners

Mowe thiat you know some basics about performing an inventory, you can move ahead to the next sheet to begin the process of performing an inventory of your
school's GHG emissions. Before you do, it might be helpful to familiarize yourself with some things to look out for from the list below:,

Thirgs to look out for:
| | Pale Yellow Cells  These are the cells where you need to enter information or data. Press enter once yaou fill-out the cell.

| | Pale Green Cells These are the cells where Climate CHECK reports vour emission results,

| | PaleOrange Cells  These are the cells where Climate CHECK reports emission reductions or carbon that is
sequestered. Sequestered emissions refer to carbon that is bound in materials or plants rather

than emitted o the atmasphere as Co:,

fot Mavigational Arrows Use these to navigate through Climate CHECK,
Sheet

Click to Print! Just press this button o quickly print out the current sheet,

Information chalkboards provide extra bits of information to help vou complete emission estimates and navigate through Clirmate CHECK,

Informational
Chalkboards

I Click the "Calculate" buthon to perform calculations. | The "Delete" hutton erases calculations you've made.
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Climate CHECK - Getting Started!

Did you know that everyday activities you do in your school can actually impact the climate? Heating your schoal, lighting yaur
classroom, and disposing of vour school's waste can cause greenhouse gas (GHG) emissions,  These emissions can confribute to global warming, a phenomenon
in which human activities can influence the temperature of the earth's atmosphere. This influence on the earth's atmospheric temperature can alter climate
causing it to change. Scientists call this altering of earth's climate, climate change.

So, what is climate change anyway? And, how do my daily activities contribute to it? Climate change is a
change in long-term weather patterns (such as temperature and annual rainfall),. Some changes in climate occur naturally, Human e i
activities that result in GHG emissions (ke those mentioned abowve) can also cause changes in climate, When GHGs are emitted, they @HD m atle
trap energy in the atmosphere, which can aler the world's climate,

How can I learn more about climate change and how to reduce GHG emissions at my school? EP& has
created Climate CHECK to help you better understand climate change and create an inventory of the GHG emissions that result from
activities at your school, Once you know how your school is confributing to GHG emissions, you can figure out how o reduce them!

Get Started!

The primary purpose of Climate CHECK is 1o help you learn about GHE emissions by performing an emission inventory for your school and investigating ways o
reduce your school's GHG emissions.  While performing the inventory, Climate CHECK provides information on GHGs, climate change, and other relevant
information.  The inventory is divided into sources, which are activities that release GHGs into the atmosphere.  Information about GHG emission inventories and
Clirmate CHECK's formatting and structure are below, When you are ready to perform an inventory you can click the "Control Sheet" arrow at the top of this
sheet.

The buttons below provide additional resources that can be accessed through this sheet. These include guidance on how best to use Climate CHECK to perform
an inventory at your school, & GHG emission invertory snapshot sheet that allows you to quickly estimate yvour school's GHG emissions from several key sources, a
listing of the types of data you will need to perform a GHG emission inventory, information on how Climate CHECK. meets the Mational Science Content Standards,
and & sheet that explaing the units (kgCO2E) Climate CHECK uses to report ermissions. Each of these can be accessed by clicking the buttons below,

5 .

Inventory Educational Understanding
Data Needs Standards Units
\ 4 )" 4

b

What's a GHG emission inventory, and how can I create one for my school? & GHG emission inventory is a way to keep track of the GHGs

that result from activities that take place at your school, A inventory does not measure GHGs directly, Instead, you estimate GHG ermissions using data on

school activities that ultimately result in GHG emissions, Scientists call these type of data "activity data." You can calculate GHG emissions by multiplying activity

data by an emission factor. An emission factor tells us the amount of GHG emissions that are produced for each unit of activity data. v

£ ¥
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Climate CHECK - The Control Sheet
Section 1 - Learn about GHGs and Climate Change

CHick ary the Hutton below 0 dearn shout the greanhouse sffect snd the carbor cpcls,

Ciick an the Huttaon balow 0 fearn abiout climate change and how GHEs are aifecting climats. [ fowe

Climate C ; Q
Info ¢

Click o the button balow 1o faarn about the impacts of climate change.

Cilick oy the button balow 1o find more information on GHGE, climate changs, and ways fo reduce GHG emissions for studants a5 wall a8
egucations resowrces fbr teachers,

Section 2 - Perform an Inventory of Your School's GHG Emissions

Quick Links Reset the kit
Once you've filled out the school-specific information above, click Chick: the fiaks below to e
the "Prepare Climate CHECK!" button below to set up Climate e o ifhe sheat k‘w::&
CHECK for vour School, then hit the "Let's Go" navigational button Stationary Combustion Click Here!
to begin performing an inventory, Purchased Electricity and Steam ﬂ______.r_:“;
Mobile Sources
Landfilled Solid Waste Have you already performed aninventary using

the kit and would like to clear all the data to

Wiastewater Treatment !
Prepare Riaf beratiom and b Samnditint petform an inventory for another vear or another
p r 4 2 school? Mo problem! Jusk click the reset butkon to

Climate . [r
CHECK! T Land Management reset the entire ki,
. Emizsions Summary




Section 1: Climate Change
Education

B ate CHECK
{e] Bl Edk M Opbons.

The Greenhouse Effect and the Carbon Cycle

&

Key Words:

t % Climate % Non-Anthrapogenic
* Climate Chany

The Greenhouse Effect

] ] .
The greenhouse effect iz a nanural phencinenan that keeps our planet wanm encugh
roviaes text descriping tne o i
(GHGs) in the Barth's atmosphere work in the same way. The Sun gives off solar
radiation, sorme of which is reflected back into space by clouds, and some of which

reen h ouse effe ct th e car b on Sl oy St e oo
, fromn the Earth as thermal radiation, which has a longer wavelength than solar
radiarion. GHGs in the amasphere, such as warer vapor, carbon dioxide (GO;),
nirous exide (M;0), and methane (CHy), wap some of this thermal radiation and

.
‘ ‘ I e a n d ‘ | I | I l ate ‘ h a n e pravent it from escaping cutto space. [n this way, the atmosphere acts as a blanket
’ that uses thermal radiarion e keap the Earth warm. The diagram o the right
illuserates the greenhouse effect.
dri . nd | t
rnvers, science, and impacts.

True or False: The greenhouse effect is bad for the environment.

So Why Do We Care about the Greenhouse Effect?

The Greenhouse Effect

‘Someaf e NEared Ao passes
Buecuigh B0 M phore, a0 Some 1S
‘absorbod snd o-omitisd in. 50
dirmcsons by preentouse gas
modecuses. Tha oficct of his s 1o worm
000’ surtaca and e lower
‘atmasphare.

I

It in wrhar we call

-
: ; u p p O rtS tI I e te Xt W I tI I tr l I e - O r- The greenhouse effect keeps the Earth warm enough to sustain life. But if the greenhouse e ffect becomes too strong, could

result in mnwelcome warming, Changes in average temp 25 over time very small

*climate change.” Changss in our climate can have far-reaching impacts—from effects on crop growth te changes in sea

level to changes in the prevalence of severs weather. Think about how the weather and acosystems vary in your sats

) )
f al se an d m Itl p I ec h oice B T e e e

guestions.

Exercise: True/False

All GHGs are caused by human activity.




Section 1: Climate Change
Education

"" True or False: All GHGs are caused by human activity.

Correct!

Answer: False Most GHGs occur naturally in the environment. The mast important GHG—water vapor—is responsible for two-thirds of the
greenhouse effect and is formed by the evaporation of water from oceans, lakes, and other sources. Other GHGs can occur naturally as well: for
example, CO; is released as a waste product when humans and other mammals breathe. These types of emissions are considered to be natural or
non-anthropogenic sources, These sources are normally balanced by natural sinks, such as trees and the ocean, which absorb GHGs from the
atrosphere,

Howewver, some human activities, such as burning fossil fuels for energy, cause emissions of GHGs that would not have occurred naturally, These
human-induced emissions are called anthropogenic emissions, Even though anthropogenic emissions account for a relatively small portion of all of
the GHiGs in the atmosphere, they upset the natural balance between sources and sinks and increase the greenhouse effect. The result is an overall
warming of the Earth's surface. In fact, global average surface temperatures have increased 0.5-1.0°F since the late 1800s, The 20th century's 10
warmest years all occurred in the last 15 years of the century {1985-1999%,

Answer: False — Most GHGs occur naturally in the environment...however,
some human activities, such as burning fossil fuels for energy, cause emissions of

GHGs that would not have occurred naturally. These human-induced emissions
are called anthropogenic emissions.




Section 2: Emission Inventory

 Individual Source Sheets walk students through
calculations to estimate GHG emissions from:

Stationary Combustion
Purchased Elec. and Steam
Mobile Combustion
Landfilled Solid Waste
Wastewater Treatment
Refrigeration and AC

Land Management

Carbon in Fuel Oxddation Fac! tor Oxidized Carbon
Device Name kgl x ) = (kgofcy || Gabaliee I I kkkkk |
e I I I ISS I O I I S I I l C u ‘ E 0 Total oxidized carbon from stationary combustion at your school is: I:l kgof C
Ozidizing this carbon produces: :l kg of CO;
Wy doss trbon * "f";.?,’

Thinking like
a scientist...

Carbon Dioxide (CO,)
Methane (CH,)
Nitrous Oxide (N,O)
Hydroflourocarbons (HFCs)




Exercise:
If the fuel oil consumed annually at your school contains

approximately 4,200 kg of carbon, how many kg of carbon
dioxide will be produced through its oxidation?

Table 1: Fuel Consumption in Stationary Sources (e.g., boilers, furnaces, etc.)

CQuantty of Carbon Content Oxidation Factor| = -
Device Marme Device Type Fuel Type Fuel Uszed Units Value Unit (%a) L[ R Anccer D ]|
Basement Boiler| Boiler Fuel Oil 5,000 Liters 0.85 kg C/liter 99.0% (r el Do ;I]

To caleulate CO, ernissions, follow the steps below.

Step 1) Calculate Total Carbon

Carbon in Fuel
Dewvice Name Fuel Consurned X Carbon Content = kg

Basement Boiler 5,000 Liters of Fuel Oil X kg C/liter = 4,250

Step 2) Calculate Amount of Carbon Ozidized into CO,

Device Name kg h. ¢ (%a) = kg of C)

Basement Boiler 4,250 x 99.0% - 4,208
Total oxidized carbon from stationary combustion at your school is: 4,208| EkgofC

Carbon in Fuel Cxidadon Factor Oxidized Carbon
Cil:pl_it_e_l Delate ﬂ

Wy does earbon

dicxdde seem heavier

than carbon?



Answer: Approximately 15,400 kg of CO,

(CO, has approximately 3.67 times the mass of C)

Table 1: Fuel Consumption in Stationary Sources (e.g., boilers, furnaces, etc.)

Quandty of Carbon Content Oxidadon Factor| = .
Dewvice Mame Device Type  |Fuel Type Fuel Uzed Units Value Unit (%a) L[ ged Ancther Devifs ]|
Basement Boiler| Boiler Fuel Qil 5,000 Liters 0.85 | kg C/liter 99.0% (CRemove Last Devie

To calculate CO, ernissions, follow the steps below.

Step 1) Calculate Total Carbon

Carbon in Fuel

X Carbon Content = kg

4,250

Device Name Fuel Consurned

Basement Boiler 5,000 Liters of Fuel Oil X kg C/liter

Step 2) Calculate Amount of Carbon Ozidized into CO,

Carbon in Fuel Oxddation Factor Oinddized Carbon
Device Name (kg) 4 (%) = (kg of C) Cilﬂ.al_it.E_l Delate ﬂ

EBasement Boiler 4,250 X 299 0% = 4,708
Total oxidized carbon from stationary combustion at your school is: 4,208| EkgofC

Ozidizing this carbon produces: 15,428 | kgof CO,

Why does earbon

dicxdde seem heavier

Thinking like
a scientist...

than carbon?

CH,4 and N-O Emissions
<
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Thinking Like a Scientist...

Carbon (C) vs. Carbon Dioxide (CO 3)

In 2003, U.5. emissions of CO, equaled 5,842 million metric tons. These CO, emissions occurred when carbon contained in fossil fuels, wood,
and other carbon-based materials oxidized (underwent a chemical reaction with oxygen) usually because the fossil fuel, wood, or carbon-based
material was combusted. During the oxidation process, each carbon atom picked up two oxygen atoms to become CO,.

This same process happens at your school when fuels containing carbon such as natural gas, propane, or gasoline are cornbusted in stationary

sources (e.g., boilers, heaters, generators) or mobile sources (e.g., cars, trucks, tractors).

Carbon dioxide must have more mass than carbon because it contains two additional oxygen

atoms, but how much more?

Using a periodic table of the elements in your classroom, on the web, or in this kit, enter the

atormic mass of a carbon atom and an oxygen atomn in the yellow cells below.
Periodic Table

C Atomic mass of an oxygen atom: 16| (mean relatve) Correct!

CARBON

Atomic mass of a carbon atom; 12| (mean relative) Correct!

The mass of a molecule of CO, 15 equal to:

The mass of one carbon atom: 12| plus the mass of two oxygen atoms: 16 + 16 = 32
The mass of a molecule of CO, is: 12 + 32 = 44
The percent of carbon in CO, is equal to the mass of carbon: 12| mass of a carbon atom Correct!
...divided by the mass of COy: 44| mass of a CO, molecule Correct!
27.27%)| percent of carbon in carbon dioxide

Carbon has 27.27 percent as much mass as carbon diozide.
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Periodic Table of Elements™®

* Excludes Lanthanoids and Actinoids

Type a guestion for help

1 1M 2 4.00

H Atornic Mumber Atormic Mass He
3 63414 am 26 GE.&55 5 1051 & 1201 )7 1401 &5 1600 |3 13.00 §10 2018
1 2293 |12 24.71 13 26.95] 14 2695 |15 308716 F2.06)17 3545 115 39.85
13 330 |20 40.05) 21 4436 |22 47.55) 23 S0.a4) 24 S2.00] 25 54.34) 26 55.55 | 27 EreRe b et A | ) 6355 |30 [B5.38)] 3 BAT2| 532 T253 |35 T4.31) 34 7536 |35 733036 S350
3T 5547 | 35 GT.62| 33 &§5.91 |40 322 |4 Azz|42 353443 (A5 |44 10107 |45 10231 46 [106.42)1 47 1075745 N2.41 |43 M4E52 |50 1M563 15 1217552 1276053 1263 |54 13123
55 1323 |56 15755 T T4 |72 1TE4a |l 15099 T4 185.85) 75 15621 76 13002 | 77 1322376 19505 |73 19637 | S0 2005381 2045862 207200583 20594 54 [203] | &5 [210] |56 [222]
&7 [223.00155 22603103 (262111104 [2611)1105 (262004 106 (2631107 (2640108 (265111103 [268)] 110 [2ea) 1 [arz)nz [2717] 114 [253) 16 [283) 15 [233]
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Stationary Combustion L
Fon Y 7 r Fossil Fue w Global War
Sheet _" . i % Cicidation Fackor %  Goiler
* nple rbskion

Total oxidized carbon from stationary combustion at your school is: kgofC
Dxidizing this carbon produces: 15428 kg of CO2

Why does carbon
dioxide seem heavier

Thinking like a

than carbon?

scientist...

CH,; and N,O Emissions

although most GHE emissions from Stationary Combustion are in the form of C0z, two other gases -- methane (CH4) and nitrous oxide (N200 -- are also important
emissions from these sources, Methane is 3 byproduct of incomplete combustion of the carbon in fossil fuels, while N2 is formed when combustion of fossil
fuels causes the oxidation of atmospheric nitrogen.

The amount of these gases produced during fossil fuel combustion depends on the amount and type of fuel combusted, control
technologies, and age of the devices, Fuel types have their cwn emission factors, which express the amount of CHy or MO produced per
kilogram of fuel combusted,

How _.‘ a0 that!
CH4 N0 Hu‘qﬂ ﬁﬂeﬂ‘ﬂ th
CH4 and Nz0 emissions from stationary combustion at your school are: 2.5| 0.2 kg

Like COz, emissions of CHy and MzO absorb heat given off by the earth's surface; however, they transfer the heat to the atmosphere differently than COz. An
amount of CHg or Nz0 transfers more heat to the atmosphere than the same amount of CO;. Scientists call a GHG's ability 1o heat the atmosphere relative 1o CO;
it= Global Warming Potential (GWP). If 2 gas has a GWP of 100, then 1 ton of that gas has the same impact on climate as 100 tons of CO;,

GWPs are used o weight different gases info a common unit so that emissions from all gases can be compared. Scientists often use carbon dioxide
equivalent (COz Eq. or CO2E) 2= the common unit. One 1on of CO3E has the same impact of carbon as 1 ton of COp, Without this conversion, emissions of
different gases cannot be compared in a meaningful way since 1 ton of, say, N0 has a very different impact on climate than 1 ton of COg,

Lizing the table in Appendix B, fill in the appropriate GWPs in the cells below, Then, complete the calculation 1o convert CHy and MO emissions info
units of COz Equivalent.

£ ' *
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How'd they do that? Calculation Explanations

Methane (CH,;) and Nitrous Oxide (N,0) from Stationary Combustion

Background Information:
Methane and nitrous oxide emissions from stationary combustion are determined by multiplying the amount of fuel combusted by the amount of heat generated
through that cormbustion (heat content).  The resulting value reports the heat generated by combusting the fuel in Million British Thermal Units (MMBTLD, The
heat generated in MWBU is then converted o Giga Joules {another energy unit) and multiplied by that fuel's CH4 or Nz emission factar,

Factors: i
Heat Content CH4 and MN20 Emissions Factors Conversion Factors
Yalue Lkt CH4 Lkt ] LInit Yalue LInit
Coal 273,33 [MMBhu/ mt | gfal 14| gfad 1,055  MMBtY) G1°°
Matural Gas 0,036 |MMBt; | 5 gl Y I Tch
Propane 0,051 |MMEBy; | | gicl 06| gl
Gasoline 0,044 |MMEE] | 1| qlel 06| gisd
Diesel Fuel 0,049 [MMBkL | | gfal 06| gfel
Fuel oil 0,053 |MMBy; | | giel 06| g
kerosene 0,048 |MMERL] | 10 g/ia] 0.6 g/al

Example Equation:
Templeton Heights High School combusts 5,000,000 liters of natural gas in a natural gas bailer each year,
Howe many kilograms of CH4 does the school produce through this combustion? kg round to the nearest whole number
How many kilograms of Mz does the school produce through this combustion? kg round to the nearest whole number

Hide Answers I

Methane from Natural Gas

5,000,000 Titers X o0sEMEEL X e EoamsH, % 1kg =  853kg(H,
bl 1,055HMEEL - _1noo-arafis
Mitrous Dxide from Naturql Gas
5,000,000 Titers X 0,036 Mg X L b4 0., ). grams Fl,0 % 1 kg = 17 kgNO
kel 1, AE-FAMER R - _100g-gréins

Sources:

L X Emes e o A et it e AT S P i s e

4 =

|
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Koy Words:

+ Fossil Fuel iElobal i ing Pokential

y %  Carbon Dioxide Equivalent
W ) ottt
Conversions :

Although most GHG emissions from Stationary Combustion are in the form of CO;z, two other gases -- methane (CHy) and nitrous oxide (N20) -- are also important
emissions from these sources. Methane is a byproduct of incomplete combustion of the carbon in fossil fuels, while MO is formed when combustion of fossil

fuels causes the oxidation of atmospheric nitrogen.

CH, and N,O Emissions

The amount of these gases produced during fossil fuel combustion depends on the amount and type of fuel combusted, control
technologies, and age of the devices. Fuel types have their own emission factors, which express the amount of CHg or M0 produced per

kilogram aof fuel combusted. o
Hiw'd they 00 that?

CH4 and MNz0 emissions from stationary combustion at your school are: 2.5| 0.2 kg

Like CCy, emissions of CHy and MO absorb heat given off by the earth's surface; however, they transfer the heat to the atmosphere differently than COz. An
amount of CHg or M0 transfers more heat to the atmosphere than the same amount of C0z. Scientists call a GHG's ability to heat the atmosphere relative to CO;
itz Global Warming Potential (GWP). If 2 gas has 2 GWP of 100, then 1 ton of that gas has the same impact on climate as 100 tons of CO;,

GWPs are used to weight different gases into a common unit so that emissions from all gases can be compared. Scientists often use carbon dioxzide
equivalent {COz Eq. or COzE} as the comman unit. One 1on of CO2E has the same impact of carbon as 1 ton of C2;. Without this conversion, emissions of

different gases cannot be campared in a meaningful way since 1 ton of, say, M0 has a very different impact on climate than 1 ton of COy;,

sing the table in Appendix B, fill in the appropriate GwPs in the cells below. Then, complete the calculation to convert CH4 and M© emissions info
units af COz Equivalent,

Emissions (kqg) X GWP = Emissions
CH : = =
5 £ ke THgE _Calculét&l Delete l
MO 0.z i = kg COzE —

Exercise: What is methane’s Global Warming Potential

(GWP)? Nitrous oxide?
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Key Words:

Glossary
Conversions

CH, and N,O Emissions J

Although most GHG emissions from Stationary Combustion are in the form of CO;, two other gases -- methane (CH4) and nitrous oxide N0 -- are also important
emissions from these sources, Methane is a byproduct of incomplete combustion of the carbon in fossil fuels, while MO is formed when combustion of fossil

fuels causes the oxidation of atmospheric nitrogen.

The armount of these gases produced during fossil fuel combustion depends on the armount and type of fuel combusted, control
technologies, and age of the devices, Fuel types have their own emission factors, which express the amount of CHy or NzO produced per

kilagram of fuel combusted, b
HWe they o0 that?
CHq4 NoD Huu?d lfmeﬁfu tha

CH4 and N20 emissions from stationary combustion at your school are: 2.5| 0.2 kg

Like COz, emissions of CHy and NzD absorb heat given off by the earth's surface; however, they transfer the heat to the atmosphere differently than C0z. An
amoaunt of CHy or MNeD transfers mare heat to the atmosphere than the same amount of CO;. Scientists call 3 GHG's ability 1o heat the atmosphere relative 1o CO;
itz Global Warming Potential (GWP). If 3 gas has 2 GWP of 100, then 1 ton of that gas has the same impact on climate as 100 tons of CO;,

GWPs are used o weight different gases into a commeon unit so that emissions from all gases can be compared. Scientists often use carbon dioxide
equivalent (COz Eq. or COzE) as the common unit, One ton of COzE has the same impact of carbon as 1 ton of C0, Without this conversion, emissions of

different gases cannot be compared in a meaningful way since 1 ton of, say, Nx0 has a very different impact on climate than 1 ton of 05,

Using the table in Appendixz B, fill in the appropriate GWwPs in the cells below. Then, complete the calculation to convert CHy and MO emissions into
units of COz Equivalent.

Emissions {kg) ¥ GWP = Emissions
CH 25 Ed 21 = 53| kg COzE =
3 8 Calculét&l Delete I
N0 0.z ¥ 310 = 62| kg COzE -

Answer: According to the IPCC’s SAR, methane’s GWP is 21
and nitrous oxide’s GWP is 310.




Section 3: Action Planning

* Following an emission inventory, students can use
Section 3 to plan actions to reduce emissions by Sector
(e.g., Energy, Transportation)

o
[l What are sorme actions your school can take to reduce energy used for cooling? You can write these actions in the cells below.
° -
= |a.-p|m inefficient boiler with more enargy-efficient model L ]
.
=
al I d p e rC e I lt re d u Ctl O n S 1f yous pehiood altes thase actions by how miach do you exmate your school canseduce energy wed fon coolmg? | 198 percenz
setions wosld prevent the relesse ok
- - - b o schiool ackdeves the energy rediction goul emablhied by these actions. hool's coslig related emistons wil be £
In eII lISSIOI IS y Source Lighting  Eraisior = [ oo
[ [l Waynie Reduce E ona i
e you kncre tha schosls ean reduce their eniesgy use by Between § and 20 « Tuem offighs whin nstin use
I I pereent mmply by nuw: g off Bghss in umoscupied raomst * Use nueural Kghting
= Trerall areImanie Hghnng earaais

Action ltems

S h e e tS What are some actiens your school can take to reduce energy used for lighring? Yeu ean write thess actions in the cells below.
[ B
A

e These “mitigation actions” are summarized in an
“Action Plan” that can be printed, sighed, and
displayed at their school.
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Energy Mitigation:

Reducing Emissions from Stationary Sources and Purchased Electricity and Steam

Action Items
What are some actions your school can take to reduce energy used for cooling? You can write these actions in the cells below.

Replace inefficient boiler with more energy-efficient model.

Pl i

If o seluood takes these acdons by hovwr el do you esdimate your school canreduce energy used for cooling? 15%! percent
These acdons would prevent the release of 15.986| kg CO,E

If your school achiewves the energy reducdon goals established by these actons, your school's cooling related emissions will be kg CO,E

Lighting Emissions 77,981 |kg CO,E

Ways to Reduce Emissions from Lighting
Did you know that schools canreduce their energy use by betoreen 8 and 20 » Turn off ighte when not in use
percent simply by turning off lights in unoccupied rooms? = Use natural lighting

= Install automatic lighting controls

Action Items

What are some actions your school can take to reduce energy used for lighting? You can write these actions in the cells below.
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Action Plan

Action Plan for DC School

The following emissions were estiimated for your school.

GHG Emissions (kgCO;E)

CO; CH., N0 HFC Totral
Statdonary Sources| 15,428 53 47 15,527
FPurchased Electicity| 244,411 244,411
Purchased Steam 0 0
Wobile Sources| 1,440,564 1,350 5,139 1,447,054
VW azte 72,388 78,386
VW astewater 2,564 643 3,207
Adr Condidoning and Refrigeration 1,154 1,154
Land Managerment 1,180 0 g 1,120

We are cormumnitted to talking the following actions in order to achisve GHG emission reductions at our school,

Energy Acdon Team Name:

Emizsion Reducdons: 15.986|kg COLE

& |Feplace inefficient bodler widh mmore energy-efficienic model

& Start a bike-to-zchool program

& | Inerall energy-efficienc liglic fizoares

Shur off computers and other elecoonic &quipment over night

Flanr oeez

Tnseall energy-efficient windowrs

FPurchaze alcernadve-fiiel acliool buzes




School District Compiler

« After completing an emission inventory and action plan,
students can export the results of their inventory and

email them to their school district to support district-wide
climate change programs.

ttttttttttt

@ Calcudate Fotals

ot
Wier you have imported aif of the data from the schools, press the button befow o caltuiate total emissions




How can | get Climate CHECK?

« EPA’s global warming website
— http://lwww.epa.gov/climatechange/wycd/school.html

e ClimateCHECK@icfl.com

o Special thanks to Karen Scott of EPA

Scott.Karen@epa.gov

ICF

INTERNATIONAL

Chris Steuer
ICF International
csteuer@icfi.com

(202) 862.2969

Climate Change Home
What You Can Do

At Home

Onthe Road

Al the Office

At School

State and Local
Governments

Waste

Agricufture and Forest
Land

U.S. Environmental Protection Agenc)

Climate Change - What You Can Do

ContactUs  Search: DAl EPA ® This Area |
“ou are here: EPA Home » Climate Change » What You €an Do » At School

At School

Students, educators and school administrators can all play a key role in reducing
greenhouse gas emissions. Here is a directory of some education and action planning
resources to help you:

Students

1. PBring science to life
Explore the Climate Change Kids Site and watch Climate Animations that bring to life
the science and impacts of climate change. The site also pravides games that help
students, their parents and their teachers learn about both the science of climate
change and what actions they can take to reduce greenhouse gas emissions.

2. High school students check your school's climate impact
High school students can investigate the link between everyday actions at their
high school, greenhouse gas emissions and climate change. Using ERA's Climate
CHanae Emission Calculatar Kit (Climate CHECK) (WinZip of Excel spreadsheet, 3.4
MB} students can learn about climate change, estimate their school’s greenhouse
gas emissions and conceptualize ways to mitigate their school’s dimate impact,
Students gain detailed understandings of dimate-change drivers, impacts, and
science; produce an emission inventory and action plan; and can even submit the
results of their emission inventory to their school district,

Greenhouse Gas Emissions
Newsraom

Climate Change ListServs
Related Educators Links

Did You Know?

In the average home, 40% of all
electricity used to power home
electranics is consumed while
the products are turned off.
Nationwide, the total electricity
consumed by slectronics whils
idle equals the annual output of
12 power plants. Enabling your
monitar's ENERGT STAR power
management features can save
vyou sbout $15 5 year on your
energy bill. To save even more,
replace your old monitar with an
LCD display one. The snergy
consumption of an average LCD
display monitor (flat-panel) is at
least half of that for an averaoe


mailto:ClimateCHECK@icfi.com
mailto:Scott.Karen@epa.gov
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