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THE GLOBAL PROTOCOL FOR COMMUNITY-SCALE GREENHOUSE GAS EMISSION INVENTORIES (GPC)

Acity's ability to take effective action on mitigating climate change, and monitor progress, depends on having access to good quality data on greenhouse gas (GHG) emissions. Planning for
climate action begins with measuring GHG emissions.

Acity-wide GHG inventory enables cities to measure their overall emissions, as well as understand the contribution of different activities within the city. In 2014, C40, WRI and ICLEI launched
the Global Protocol for Community-scale Greenhouse Gas Emission Inventories (GPC) to support cities to develop robust, comprehensive and consistent inventories. It seeks to:

> Help cities develop a comprehensive and robust GHG inventory in order to support climate action planning

> Help cities establish a base year emissions inventory, set reduction targets, and track their performance

> Ensure consistent and transparent measurement and reporting of GHG emissions between cities, following internationally recognized GHG accounting and reporting principles
> Enable city inventories to be aggregated at subnational and national levels

> Demonstrate the important role that cities play in tackling climate change, and facilitate insight through il d i f data.

GPC REPORTING FRAMEWORK (GPC CHAPTER 4.1, FIGURE 4.1, PAGE 37)

The GPC does not specify the calculation methodologies to be used to estimate your city's emissions. Rather, it provides a clear framework or calculating and reporting city-wide GHG
emissions, consistent with IPCC Guidelines, that i and f emissions data in a way that facili and ities globally.

The GPC requires cities to report GHG emissions by scope and sector. Activities taking place within a city can generate GHG emissions that occur inside the city boundary as well as outside the
city boundary. To distinguish between these, the GPC groups emissions into three categories based on where they occur in order to avoid double counting: scope 1, scope 2 or scope 3.

Definition Sectors and sub-sectors Scope 1 Scope2 Scope3
Stationary energy
Residential buildings v v v
Scope 1 (GHG emissions from sources located within the city e " " "
boundary.
Institutional buildings v v v
GHG emissions occurring as a consequence of the use of Manufacturing industries and construction v v v
Scope 2 grid-supplied electricity, heat, steam and/or cooling Energy industries v v v
within the city boundary. Energy generation supplied to the grid .
All other GHG emissions that occur outside the city Agriculture, forestry, and v v v
Scope 3 boundary as a result of activities taking places within the Non-specified sources . . v
ity boundary. Fugitive emissions from coal .
Fugitive emissions from oil and natural gas systems v
The GPC distinguishes between emissions that physically occur within the city
(scope 1), from those that occur outside the city but are driven by activities taking On-road - v v
place within the city’s boundaries (scope 3), from those that occur from the use Railways . . .
of electricity, steam, and/or heating/cooling supplied by grids which may or may Waterborne navigation . . -
not cross citv boundaries (scope 2). Aviation g . -
Off-road v v
The sectors and sub-sectors that the GPC requires a city to report are shown in Waste
the table on the right, and definitions are provided in the section below. Solid waste generated i the city . o
Solid waste generated outside the city v
‘The GPC uses two distinct but complementary approaches to adding up and iological waste generated in the city . .
reporting emissions: Biological waste generated outside the city v
Incinerated and burned waste generated in the city . o
> The city-induced framework measures GHG emissi i E ic ‘
taking place within the geographic boundary of the city. This covers selected Wastewater generated in the . .
scope 1, 2 and 3 emission sources, and provides two reporting levels. The BASIC Wastewater generated outside the city .
level covers emission sources that occur in almost all cities (Stationary Energy, in- Industrial processes and product use (IPPU)
boundary transportation, and in-boundary generated waste) and the calcul i || [
methodologies and data are more readily available. The BASIC+ level has a more Product use | I [
comprehenslve coverage of emissions sources (BASIC sources plus IPPU, AFOLU, griculture, forestry, L)
and energy and losses) Livestock || ]
and reflects more challenging data collection and calculation procedures. Land || |
Other agriculture || [
Other scope 3
> The scopes framework allows cities to comprehensively report all GHG
emissions attributable to activities taking place within the geographic boundary - = sources reauired for revorting
of the ity by categorizing the emission sources into in-boundary sources (scope v =sources reqied for BASICeportng
1, or “territorial”), grid-supplied energy sources (scope 2), and out-of-boundary . N sources required for BASIC+ reporting
sources (scope 3). Scope 1 allows for a territorial approach to aggregating v = additi 1 ired
multiple cities' inventories, consistent with national-level GHG reporting. = other scope 3 sources

SECTOR DEFINITIONS

The table below provides definitions of all the sectors and sub-sectors covered by the GPC:

Sectors and sub-sectors.

i deli

Stationary energy . vellas & © formsof
energy ).

Residential buildings Allemissions from energy use in households

Commercial buildings Al emissions from energy use in commercal buildings and faciltes

Institutional buildings issi usein public buil hools, hospital ighway ing, and other

All emissions from energy use in industrial facilties and construction activties, except those included in energy industries sub-sector. This also includes.
Manufacturing industries and construction

combustion for tion of electricity and heat for own use i these industries
Energy industries issi d use in energy i
Energy generation supplied to the grid All emissions from the generation of energy for grid-distributed electricty, steam, heat and cooling
Agriculture, forestry, and fishing activities issi i ture, forestry, and
Non-specified sources Al remaining emissions from facilties producing or consuming energy not specified elsewhere
from minin t d tenti tenti "
on! e Includ d . torage and transport of fuel n the city
tral 825 actvit Ay
Fugitive emissions from ofl and natural gas systems
venting, laring and accidenta releases.
ity i desig ithi yond city
Transportation i dto move o
on-road ansporting people, property or materialon common or public s momugmam or highways. This category
incudes vehice such a5 buses, ar, o, rucks, motoreycle,on rosd waste colle (e.g compactortrucks), et
Ry of electricity. divided into four sub- urban railway
v systems nc. trams, vegmna\oommumr rail national ral and international i, Each can belunherdzsslhed aspzssenxerurhﬂgh(
Waterborne navigation v eries, and other b ] he city boundary, as wella end
P the city's v the ciy.
Civilaviation, or ai travel, E hic bound: the city) and
Aviation ivil aviation, or air travel e ry (e e city) an
emissions from e the city
Off-road offr designed or adapted for travel on unpaved terrain. This category typi ud all-
terrain vehicles, construction equipment, bulldozers, forkifts i
Waste emissions incineration.
i 7 v f] disposal sites ‘Gumps, includ
Sold waste generated nthe ety Solid waste may be disposed of at managed site (e.&, sanitry landflland X open
above-ground piles, holes in th d, and dumping into natural h as ravines)
. N The biological reatment of waste ref d  such , garden and park waste, sludge, and
Biological waste generated in the ity o ® & s .
other organic
Incinerated and burned waste generate n the cty Incinerstion s cortole,ndutil proces, oftn Wi energy ecovery herenput nd eisonsca be messured and data i fen vaibe. by
ntrast, e typically only be estimated
. Wastewstar can b treated serabically (n presence of oxygen) or a oxygen. generall as
Wastewater generated in the city “ o veer) veen) v
domestic wastewater or industrial nd cities both.
non-energy ] duct

‘ Industrial processes and product use
use, and non-ener

. GHG emissions are produced from a wide variety of releases
Industrial processes
phy: materials. Note, if fuels for energy use, the emission shall be reported under Stationary Energy.
Product use Products foams release
avariety of includi that aiter ion of the soi, methane produced in the

iculture, forestry, and fishing activities i ‘
‘ ey i AT digestive processes of livestock, and

Livestock Livestock production emits CH4 through enteric fermentation, and both CH4 and N20 through management of their manure.

E 02are k hland Cstock: fabove-

tand
ground and below-ground biomass, dead organic matter, and soil organic matter.

Other agriculture. Other sources of GHG emissions from land include fertilizer use,

Other scope 3 Cities i P pe 3 h i bodied in fuels, water, food i ial
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NOTATION KEYS (GPC CHAPTER 2.2, PAGE 26)

To accommodate limitations in data availability and differences in emission sources between cities, the GPC requires the use of notation keys, as recommended in IPCC Guidelines. Where
notation keys are used, cities need to provide an accompanying explanation to justify exclusions or partial accounting of GHG emission source categories.

When collecting emissions data, the first step is identifying whether or not an activity occurs in a city. If it does not, the notation key "NO" is used for the relevant GHG emission source category.
For example, a landlocked city with no transport by water would use the notation key "NO" to indicate that GHG emissions from water transport do not occur. If the activity does occur in the
city —and data are available — then the emissions should be reported. However, if the data are also included in another emissions source category or cannot be disaggregated, the notation key
"IE" shall be used with appropriate explanation in order to avoid double counting, and the category in which they are included should be identified. For example, emissions from waste
incineration would use "IE" if these emissions were also reported under generation of energy for use in buildings. If the data are available but cannot be reported for reasons of data
confidentiality and cannot be included in another emissions source category, the notation key “C” would be used. For instance, certain military operations or industrial facilities may not permit
public data disclosure where this impacts security. Finally, if the data are not available and, therefore, the emissions are not estimated, the notation key "NE" would be used. The latter should
be avoided and can not be used for BASIC sources.

When to use notation keys? Definitions
Is the activity Notation key Description and examples
occurring?
[ | Not occurring NO An activity or process does not occur or exist within the city.
No Yes 1.7.1 does not occur. No coal-related activities within the city boundary.
Example 11.2.2 does not occur. Number of electric vehicles is negligible compared to
total vehicle fleet (0.01% of vehicle sales in 2014 were electric).
Use “NO” a\nlr:i‘ljaal:flae? Included elsewhere IE GHG emissions for this activity are estimated and preser\ted in another.
category of the inventory. That category shall be noted in the explanation.

I1.5.1 is reported in 11.1.1. Fuel sales approach does not allow for
disaggregation.

Yes No Example 111.1.2 is reported in | Stationary. Landfill gas is captured and burned as an
energy source.
I Not estimated NE Emissions occur but have not been estimated or reported; justification for
Is data Is data included exclusion shall be noted in the explanation
s da s data include P
confidential? elsewhere? Use “NE 111.4.3 has not been estimated. Activity not required for BASIC inventory.
Example
V.1 has not been estimated. No livestock data available.
Yes No Yes MNo Confidential c GHG emissions which could lead to the disclosure of confidential information
and can therefore not be reported.
Activity data for IV.1 is confidential. Data cannot be aggregated to provide
Example confidentiality.
L L
Use "C* Use MIE 11.5.1 is confidential. Military base within city boundary.
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Notation keys Conversion factors

GLOBAL WARMING POTENTIAL (GPC CHAPTER 5.5, TABLE 5.2, PAGE 51)

CO2 equivalents (CO2e) is a universal unit of measurement that accounts for the global warming potential (GWP) when measuring and comparing GHG emissions from different gases. Individual
GHGs should be converted into CO2e by multiplying by the 100-year GWP coefficients in the latest version of the IPCC Guidelines or the version used by the country’s national inventory body.

Greenhouse gas IPCC Assessment Report

Formula m LY 2AR
co2 Carbon Dioxide 1 1 1 1
CH4 Methane 28 25 23 21
N20 Nitrous Oxide 265 298 296 310
SF6 Sulphur hexafluoride 23,500 22,800 22,200 23,900
CF4 Carbon tetrafluoride 6,630 7,390 5,700 6,500
C2F6 Hexafluoroethane 11,100 12,200 11,900 9,200
CHF3 HFC-23 12,400 14,800 12,000 11,700
CH2F2 HFC-32 677 675 550 650
CH3F HFC-41 116 92 97 150
C2HF5 HFC-125 3,170 3,500 3,400 2,800
C2H2F4 HFC-134 1,120 1,100 1,100 1,000
CH2FCF3 HFC-134a 1,300 1,430 1,300 1,300
C2H3F3 HFC-143 328 353 330 300
C2H4F3 HFC-143a 4,800 4,470 4,300 3,800
C2H4F2 HFC-152a 138 124 120 140
C3HF7 HFC-227ea 3,350 3,220 3,500 2,900
C3H2F6 HFC-236fa 8,060 9,810 9,400 6,300
C3H3F5 HFC-245ca 716 1,030 950 560
NF3 Nitrogen trifluoride 16,100 17,200

Full references to the IPCC Assessment Reports are provided in the GPC
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A. INVENTORY BOUNDARY (GPC CHAPTER 4.4, TABLE 4.1, PAGE 40)

Boundary Information Reference(s)
Name of cty Houston
Country Usa
Region North America
Inventory year (select from list) 2014 Calendar year
Geographic boundary (select from list) City / Municipality City of P
Heating degree days (HDD, “C)* 499 16C
Cooling degree days (CDD, °C)* 2330 16°C
Land area (km2) within city boundary 1553 ND1
::‘l::;\:vp"ﬂpuh!\on within city 2230558 § ool
ﬁapi'f.i’;l:f“m e 522,028,000000 g pengouanl 1reqid=708step=10Risuri=1&7003=20087035=-
Type of  (select from list) ther Oiland Gas, Services
Climate (select from lst) Temperate, hot summer http://people.eng.unimelb.edu.au/mpeel/koppen.html
Other information

* Should correspond to inventory year

B. MAP OF CITY BOUNDARY

amap of your city boundary in this box
- (use insert > picture from fil)

C. INVENTORY INFORMATION

Inventory. Information

GPC reporting level (select from list)

BASIC

Greenhouse gases included in inventory
(select from lst)

€02, CH4, N20

Global Warming Potential

1PCC Fourth Assessment Report (2007)

C AR from list)

Please explain your choice of GWP.

(if not AR or ARS)

Description of overall methodology and ity Emission )

tools used and emission . Any iptions made iately in

Relevant local, regional and national d of I Area Council, Texas Council on

regulations

Environmental Quality, and City of Houston's Planning Department.

Comments on change in total emissions
since last reported inventory

Has the inventory been audited or
verified by a third party?

method, and

for

In future years, the City of Houston
. foa

the city limits

Planned i

identify emissions.

o

D. INVENTORY COMPILER

Inventory. Information

Compiler name

Lara Cottingham, Larissa Williams

Department Administration and Regulatory Affairs (ARA)
Date 5/17/2018

Version 2014 Inventory.

Email < L

Webpage

‘www.houstontx.gov



https://www.census.gov/quickfacts/table/LND110210/4835000,00
https://www.census.gov/quickfacts/table/LND110210/4835000,00
https://www.census.gov/quickfacts/table/LND110210/4835000,00
https://www.census.gov/quickfacts/table/LND110210/4835000,00
https://www.census.gov/quickfacts/table/LND110210/4835000,00
https://www.census.gov/quickfacts/table/LND110210/4835000,00
https://www.census.gov/quickfacts/table/LND110210/4835000,00
https://www.census.gov/data/datasets/2016/demo/popest/total-cities-and-towns.html
https://www.census.gov/data/datasets/2016/demo/popest/total-cities-and-towns.html
https://www.census.gov/data/datasets/2016/demo/popest/total-cities-and-towns.html
https://www.census.gov/data/datasets/2016/demo/popest/total-cities-and-towns.html
https://www.census.gov/data/datasets/2016/demo/popest/total-cities-and-towns.html
https://www.census.gov/data/datasets/2016/demo/popest/total-cities-and-towns.html
https://www.census.gov/data/datasets/2016/demo/popest/total-cities-and-towns.html
http://www.houstontx.gov/
http://www.houstontx.gov/
http://www.houstontx.gov/
http://www.houstontx.gov/
http://www.houstontx.gov/
http://www.houstontx.gov/
http://www.houstontx.gov/
http://www.houstontx.gov/
http://www.houstontx.gov/
http://www.houstontx.gov/
https://www.census.gov/data/datasets/2016/demo/popest/total-cities-and-towns.html
https://www.census.gov/quickfacts/table/LND110210/4835000,00
http://www.houstontx.gov/
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Data sources

City information

DATA SOURCES (GPC CHAPTER 5.4, PAGE 48)

Use this table to record all the data sources used to compile the inventory. The "Add" function allows you to select the required number of rows. References provided in the "Name of source"
column may be used to select the relevant data sources in the emission factors and sector tabs. Data can be gathered from a variety of sources, including government departments and statistics
agencies, a country’s national GHG inventory report, universities, scientific and technical articles in environmental books, journals and reports, and sector experts/stakeholder organizations. In
general, it is preferable to use local and national data over international data, and data from publicly-available, peer-reviewed and reputable sources.

Data Name of source Provider Latest year Period Frequency Scale ink
45 EXAMPLE: Emission factors National emissions factor database Ministry of the Environment 2014 Calendar year Annual National www.ipcc-nggi jes.or.jp/EFDB/main.php
Electricity emission factor National electricity emission factor database U.S. Environmental Protection Agency 2012 Calendar year | Every2years |  Regional ps: epa.gov/energy/emissions-g grated-database-egrid
Natural gas emission factor National emission factor database U.S. Environmental Protection Agency 2015 Calendar year | Every2years | National ps: epa i i 201 factors_nov_2015_v2.pdf
Natural gas use Center Point Energy natural gas use data Center Point Energy 2014 Calendar year Annual Local
Electricity use Center Point Energy electricity use data Center Point Energy 2014 Calendar year Annual Local
Transportation - Vehicle Miles Traveled HGAC, Texas A&M Transportation Institute (TTI) e ome ) L. vme™ 2014 | Calendaryear|  Annual Local o h-gac. px; https://tti.tamu.edu/
Wastewater Walid Samarneh (WWTP Managing Engineer) City of Houston Public Works and Engineering Department 2014 Calendar year Annual Local https://www.publicworks.houstontx.gov/home
City Boundary Sona Sunny (Senior GIS Analyst) City of Houston Planning and Development Department 2015 Calendar year Annual Local ‘mycity.houstontx.gov/home/maps.html
Transportation - Rail, Water, Aviation : 'i"‘""\"’w OUTnaTa{Team-Leager ATea and VIoDITe SoUrce mventon Texas Commission on Environmental Quality (TCEQ) 2014 Calendar year | Annual Local https://www.tceq.texas.gov/agency/air_main.htmifsi
Transportation - Rail, Water, Aviation Heather Perez (GIS Manager) Eastern Research Group, Inc. (contractor to TCEQ) 2014 Calendar year | Annual Local http://www.erg.com/
Landfill Sarah Mason (Recycling Division Manager) City of Houston Solid Waste Management Department 2014 Calendar year Annual Local http://www.houstontx.gov/solidwaste/
Commuter rail emission factor National emission factor database U.S. Environmental Protection Agency 2015 Calendar year | Every 2 years National pa. i i f2 s_nov_2015_v2.pdf
Passenger rail emission factor National emission factor database US. Environmental Protection Agency 2015 Calendar year | Every 2years |  National ps: pa. i i 1 ; - nov_2015_v2.pdf
;:':;fii:;‘::’g"r'i';e“e’” generation U.S. EPA FLIGHT tool U.S. Environmental Protection Agency 2016 Calendar year | Annual National https://ghgdata.epa.gov/ghgp/main.do
Commuter rail activity data Commuter rail activity data Metropolitan Transit Authority of Harris County, Texas 2014 Calendar year | Annual Regional ps: transit.dot dot.g ,_0.pdf
Solid waste generation Total solid waste generation Texas Commission on Environmental Quality (TCEQ) 2014 Calendar year Annual Regional teeq.texa: public/comm_exec/pubs/as/187-16.pdf
Population Total population U.S. Census Bureau 2014 Calendar year Annual Local ps:) nsu: iti d- .html
e scernes st oo || Tolpossengermies U Depariment ofTransporttion; Amtrak w14 | Clendoryear|  somual | tocal Dt e rorshorg e /204 o ot
Aviation activity data Aviation activity data Thomas Hollier, City of Houston Fleet Management Department 2014 Calendar year Annual Local
Freight rail activity data Freight rail activity data Eastern Research Group, Inc. (contractor to TCEQ); Heather Perez 2014 Calendaryear | Annual Local http://www.erg.com/
o Tactor-gasome Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
G Ehrcre emissomactor-gasonne Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
O tea 5:”'"' Tonactor-gasoime Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
Gretead e KiEemsomactor-gasorne Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
Hh' df E. VBAIEE eSS raccor-gasomme Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
Dreroat TEICle emisston Tactor - gasoimne Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
S Ao TBASOINE [ ouston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 | Calendaryear|  Annual Local
URPEYeE Bré 8 Hieror-gasome Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
‘?‘ﬂ?sffmmww‘” “gasomne Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
e e e SsIbTTavtar Tgasonne Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
- "o Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
[ R Esomacror ceser Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
NG !.! CTTISTONTACTOr = aIeser Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 | Calendaryear|  Annual Local
M“ Tactorareser Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
GHEFEE Ve emssiomvacror reser Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 | Calendaryear|  Annual Local
DIEOat ETIICTE emisston Tactor = areser Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
) ractor-aeser Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
o Sl ‘g e o e Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
SRGA Ve !_ Bttt Hcror-oreser Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 | Calendaryear|  Annual Local
[ ORAea e o reser Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
O ABa0 Ve e Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
o e_'ﬂi e IE !nf_hjgﬂ l:: e Houston-Galveston Area Council - MOVES model Houston-Galveston Area Council 2014 Calendar year | Annual Local
Solid waste composition EPA report: Advancing Sustainable Materials Management: 2014 Tables ant U.S. Environmental Protection Agency 2016 Calendar year Annual National 2016-11 2014 _smm. 508.pdf
Landfill facility data (McCarty Road) U.S. EPA FLIGHT tool U.S. Environmental Protection Agency 2017 Calendar year Annual Local pa. i tail/2014°2i
City waste sent to McCarty Road City of Houston Solid Waste Management Department City of Houston Solid Waste Management Department 2014 Calendar year Annual Local Provided via email
Industriral WWTP characteristics City of Houston 2007 GHG inventory report and technical appendices City of Houston 2007 Calendar year Once Local http://ww eenhoustontx.gov/reports/200: df



https://www.tceq.texas.gov/agency/air_main.html#sip
http://www.houstontx.gov/solidwaste/
https://www.epa.gov/sites/production/files/2016-11/documents/2014_smm_tablesfigures_508.pdf
http://www.greenhoustontx.gov/reports/2007-community-inventory.pdf

Introduction Calculator: Results

EMISSION FACTORS
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FUGITIVE EMISSIONS FROM GAS DISTRIBUTION CALCULATOR (1.8)

Calculators

Fugitive emissions Solid waste disposal Biological treatment

This tool has been designed to help cities estimate fugitive emissions from the distribution of gas to end users via a low pressure distribution system within cities.

All default values and their sources can be found in the Data Table section below.

1. Instructions

Grey cells contain formulas and default values based on IPCC 2006

for National Gas

Please do not modify these.

White cells, in the calculation table, are for user-entered data (‘override). Where applicable, these can be used to override the default data in the grey cells.

All red cells must be completed; select "Development status" in the City information box and enter "Activity data" and select the relevant "Unit" in the Calculation table

2. City information

ty information Default

city Houston

Country UsA

Development status Developed <Select from list
Global Warming Potential 4AR

3. Emissions summary

Total tCO,e
Source
CH, Total
Fugitive emissions 75 40,495 40,570
4. Carbon dioxide (CO,) and methane (CH,) emissions from gas distribution
Formulas
€O, emissions = (V *EF) CH, emissions =2 (V * EF)
v =Volume of utility sales, m3 v =Volume of utility sales, m3
EF = Emission factor, tC02/m3 EF =Emission factor, tCH4/m3
Calculation table
et-calo alue 0 o 0 0 0 ota
Data De
g onne : 0 0 Oe 0
Value Value Default® Override Value Default® Override Value Value Default® Override Default® Override Value Value Value Value
1,472,552,663 m3 48 13,333 0.70 1472552663 | 0.000000051 0.0000011 75 1619.8079 40495 40570
48 13,333 0.70
48 13,333 0.70
48 13,333 0.70
48 13,333 0.70
Total 75 1620 40495 40570
* Net Calorific Values for fuels, Table 1.2, Volume 2 Chapter 1, IPCC 2006 Guidelines http: ipec-nggip.iges.or.jp/publi _Vol _1_Ch1_| pdf

?The conversion from G to kWh is 277.78 (See Conversion factors tab)

? Source: WRI/WBCSD stationary combustion calculation tool version 3.3. Note: Density value is highly sensitive to changes in temperature and pressure. Value indicated is based on room temperature and standard atmospheric pressure.
* Default emission factors from Table 4.2.4 for developed countries and Table 4.2.5 for developing countries, Chapter 4, IPCC 2006

DATA TABLE

IPCC 2006 Volume 2 Chapter 4 Fugitive Emissions Table 4.2.4 and 4.2.
Countries and Countries with Economies in Transition

: Tier 1 Emission Factors for Fugitive Emissions From Oil and Gas Operations in Developed Countries/ Developing

IPCC Code 5 CH, o,
Range Value Uncertainty Range Value Uncertainty
Gg per 1,000,000 m3 utility sales
Developed [ 1.10E-03 [ -20 to +500% 5.10E-05 [ -20 to +500%
Developing | 1.1€-03 to 2.5€-03 | 0.0018 | -20 to +500% [ 5.1E-05 to 1.4E-04 | 0.00009575 | -20 to +500%
Tonnes per m3 utility sales
Developed | [ 1.10E-06 [ -20 to +500% [ [ 5.10E-08 [ -20 to +500%
Developing | | 1.80E-06 [ -20 to +500% [ [ 9.58E-08 [ -20 to +500%

Note - Values for Developing countries have been derived from the average of the range. Cities are advised to replace these default values with country-specific values wherever possible
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BIOLOGICAL TREATMENT OF SOLID WASTE EMISSIONS CALCULATOR (111.2)

This tool has been designed to help cities estimate methane (CH,) and nitrous oxide (N,O) emissions from biological treatment of waste (composting or anaerobic digestion)
All default values and their sources can be found in the Data Table section below.

1. Instructions

Grey cells contain formulas and default values based on IPCC 2006 Guidelines for National Greenhouse Gas Inventories. Please do not modify these.

White cells, in the calculation table, are for user-entered data (‘override’). Where applicable, these can be used to override the default data in the grey cells.

All red cells must be completed; enter total amount of organic waste treated biologically in metric tonnes and select "Type of waste" in the City information box

Select "Treatment type" and enter amount of organic waste treated as either kg or % in the Calculation table

2. City information

ity information Default

City Houston

Country USA

Total organic waste treated biologically in metric tonnes 236,266 < Enter amount

Type of waste Wet waste < Select from list >>> Wet waste is not treated before measuring, while dry waste is estimated after drying
Global Warming Potential 4AR

3. Emissions summary

Total GHGs (metric tonnes CO,e)

Source

Composting

Anaerobic digestion 0
Total 23,627
4, Calculations for methane (CH,) and nitrous oxide (N,0) emissi from bi ical ti of waste
Formulas
GPC equation 8.5
ions = 3i ( Mi * EFi ) * 0,001 - Ri N,0 emissions = i ( Mi * EFi ) * 0,001

™ =Mass of organic waste treated by biological treatment type i, Gg ™ =Mass of organic waste treated by biological treatment type i, Gg

EF, = Emission factor for treatment i, gCH4/kg waste treated EF, = Emission factor for treatment i, gN20/kg waste treated

i = Composting or anaerobic digestion i = Composting or anaerobic digestion

R =Total amount of CH4 recovered, t CH4; default 0

Calculation table

i s 1 e
et " Organic waste tr/ea!'ed | Emission factor Amount of CH, recovered, Total GHG emissions
reatment 3
CREEIETD Mass, tonnes | 2 w;’s‘:"a CH,, gCH/kg waste treated | N0, gN,0/kg waste treated tCH,
Default Override Default Override Default Override
Composting 236,266 4.0 0.24 0 945 23627 57 16898 40524
Please select 0
Please select 0
Please select 0
Please select 0
Must add to 100% Total 945 23627 57 16898 40524

* 2006 IPCC Guidelines for National Greenhouse Gas Inventories Volume 5 Chaoter 4 Biological Treatment of Solid Waste Table 4.1: Default emission factors for CH4 and N20 emissions from biological treatment of waste

DATA TABLE

2006 IPCC Guidelines for National Greenhouse Gas Inventories Volume 5 Chapter 4 Biological Treatment of Solid Waste Table 4.1: Default emission factors for CH, and N,O emissions from biological treatment of waste

CH, (gCH,/kgWaste) kgWaste)
Treatment type
R Dry waste Wet waste Wet waste
Value Range Value Range Value Range Value Range
[Composting | 10 | 00820 | 4 | 0038 | 0.6 | 0216 | 024 | 0.06-06 |

|Anaerobic digestion | 2 | 020 | 0.8 | 08 | | | |
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SUMMARY

NAME OF CITY: Houston, USA POPULATION:
BOUNDARY: BASIC LAND AREA (km2):
INVENTORY YEAR: 2014 GDP (US$ million):
tCO2e BASIC ope ope ope
ﬁ ationa 2,876,173 13,578,513
!,n ansportatio 16,140,987
o 00
]
' aste 246,760 571,584
-
A
[ I I Othe ope
o OTA 33,414,017

Intensity indicators Per capita

Emissions

Per unit land area
(km2)

Per unit GDP
(USSm)

2,239,558
1,553
522,028

818,344

16,454,686

16,140,987

5,000,000

10,000,000

tonnes CO2e

15,000,000

20,000,000
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Overview

OVERVIEW (GPC CHAPTER 4.4, TABLE 4.2, PAGE 41)

NAME OF CITY: Houston, USA POPULATION: 2,239,558
LEVEL: BASIC LAND AREA (km2): 1,553
INVENTORY YEAR: 2014 GDP (US$ million): 522,028

o Total GHGs (metric tonnes CO2e)
GHG Emissions Source (By Sector)

Scope 1 Scope 2 Scope 3 BASIC BASIC+ BASIC+ S3
STATIONARY ENERGY Energy use (all emissions except 1.4.4) 2,876,173 13,578,513 16,454,686 16,454,686 16,454,686
Energy generation supplied to the grid (1.4.4) 419,308
TRANSPORTATION (all Il emissions) 16,140,987 16,140,987 16,140,987 16,140,987
WASTE Waste generated in the city (Ill.X.1 and I1.X.2) 246,760 571,584 818,344 818,344 818,344
Waste generated outside city (I11.X.3) 482,861
IPPU (all IV emissions)
AFOLU (all V emissions)
OTHER SCOPE 3 (all VI emissions)
TOTAL 20,166,089 13,578,513 571,584 33,414,017 33,414,017 33,414,017
Total GHGs (metric tonnes CO,e)
GPC ref No. GHG Emissions Source (By Sector and Sub-sector)
Scope 1 Scope 2 Scope 3
I STATIONARY ENERGY
1.1 Residential buildings 1,120,913 4,301,936 NE 5,422,849
1.2 C cial and instituti I buildii and facilities 548,931 9,276,576 NE 9,825,507
1.3 Manufacturing industries and construction 1,165,759 IE NE 1,165,759
1.4.1/2/3 Energy industries IE IE NE
1.4.4 Energy generation supplied to the grid 419,308
1.5 Agriculture, forestry and fishing activities IE IE NE
1.6 Non-specified sources NO NO NE
1.7 Fugitive emissions from mining, processing, storage, and transportation of coal NO
1.8 Fugitive emissions from oil and natural gas systems 40,570 40,570
SUB-TOTAL (city induced framework only) 2,876,173 13,578,513 16,454,686
n TRANSPORTATION
1.1 On-road transportation 15,932,882 IE NE 15,932,882
1.2 Railways 207,451 IE NE 207,451
n.3 Waterborne navigation NO NO NE
1.4 Aviation 654 NO NE 654
1.5 Off-road transportation NO NO NE
SUB-TOTAL (city induced framework only) 16,140,987 16,140,987
n WASTE
n.1.1/2 Solid waste generated in the city 29,416 531,060 560,475
n.2.1/2 Biological waste generated in the city NO 40,524 40,524
n.3.1/2 Incinerated and burned waste generated in the city NO NO
n.4.1/2 Wastewater generated in the city 217,344 NO 217,344
.13 Solid waste generated outside the city 482,861
n.2.3 Biological waste generated outside the city NO
1n.3.3 Incinerated and burned waste generated outside city NO
n.4.3 generated ide the city NO
SUB-TOTAL (city induced framework only) 246,760 571,584 818,344
v INDUSTRIAL PROCESSES and PRODUCT USES
v.1 Emissions from industrial processes occurring in the city boundary NE
v.2 Emissions from product use occurring within the city boundary NE
SUB-TOTAL (city induced framework only)
\" AGRICULTURE, FORESTRY and OTHER LAND USE
V.1 Emissions from livestock NE
V.2 Emissions from land NE
V.3 Emissions from aggregate sources and non-CO2 emission sources on land NE
SUB-TOTAL (city induced framework only)
Vi OTHER SCOPE 3
Vi1 Other Scope 3 NE
TOTAL (city induced framework only) 19,263,921 | 13,578,513 571,584 33,414,017
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Summary m Overview Analysis Net emissions

NET EMISSIONS (GPC CHAPTER 4.3, PAGE 40)

If your city has a net emissions GHG reduction target, please use the tables below to record your emission credits and allocate these to a sector. The "Add" function allows you to select the required number
of rows for each tyoe of emission credit. The summary table will then show your city's net emissions according to the GPC framework. For more information, please refer to Chapter 4.3 in the GPC.

Scope 2 emissions based on market-based method

This reflects any electricity (or other gird-connected energy) products or programmess that city consumers (individuals, businesses and local government) participate in, generally provided by the electricity
supplier(s) serving the city. See GPC Chapter 6.5.1 (Page 67) for a description on how to report this.

Quantity of energy Emission factor
Contractual instrument or program type tCO.e Allocate to sector

Amount Units Amount Units

TOTAL market-based scope 2 emissions (in tCO2e) | |

Offset credit transactions

If offset credits are generated in the geographic boundary and sold, these should be documented in the first table and will be added to the reported inventory results. Any offsets purchased
from outside the geographic boundary (e.g. to meet a city reduction target) should be reported in the second table and will be deducted from the reported inventory results.

Offset credits generated within the geographic boundary and sold

Name of programme / description Date of sale Allocate to sector

TOTAL i y offset credit ions (in tCO2e) | |

Offset credits purchased from outside the geographic boundary

Name of programme / description Date of retirement Allocate to sector

TOTAL out of boundary offset credit transactions (in tCO2e) | |

Renewable energy production or investments

This table records renewable energy generation (in MWh or kWh) produced within the geographic boundary, or reflecting an investment by the city outside the city boundary (e.g. offshore wind) that
otherwise only indirectly impacts scope 2 emissions (through a lower grid average emission factor) and that would not be visible in scope 1 emissions for energy generation (due to their zero emissions).

Energy supplied to grid Located in city| % outside Emission factor Correction
Benchmark energy source

Technology type
Amount Units boundary? boundary Amount Units (tCOze)

tCO,e ‘ Allocate to sector

TOTAL energy pl or il (in tCO2e) | |

NET EMISSIONS SUMMARY

NAME OF CITY: Houston, USA POPULATION: 2,239,558
BOUNDARY: City / Municipality LAND AREA (km2): 1,553
INVENTORY YEAR: 2014 GDP (USSm): 522,028

Total GHGs (m ns Total net GHGs (metric tonnes CO2e)

onnes CO2e) Redu

GHG Emissions Source (By Sector)

Scope 1 Scope 2 Scope 3 (tCO2e) BASIC BASIC+ BASIC+ 53
Energy use (all emissions except 1.4.4) 2,876,173 13,578,513 16,454,686 | 16,454,686 16,454,686
STATIONARY ENERGY
Energy generation supplied to the grid (1.4.4) 419,308
TRANSPORTATION (all Il emissions) 16,140,987 16,140,987 16,140,987 16,140,987
WASTE Waste generated in the city (I1l.X.1 and 111.X.2) 246,760 571,584 818,344 818,344 818,344
Waste generated outside city (I11.X.3) 482,861
IPPU (all IV emissions)
AFOLU (all V emissions)
OTHER SCOPE 3 (all VI emissions)
Total
TOTAL 20,166,089 | 13,578,513 571,584 @ 33,414,017 | 33,414,017 | 33,414,017
reductions




