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Executive Summary

The District of Columbia—along with community andvgrnment
leaders locally and around the world—recognizes thanan-caused
climate change is a reality, the consequences adhmbresent the
potential of harm for District residents, instituis, and businesses.
Sea level rise and flooding, increased urban lobainges in weather

patterns, and reliability of energy supply are igbues that the
District may have to contend with in a changingneie. With this recognition comes the awareneas lttal
governments play a critical role in mitigating thetential impacts of climate change through actitaien to

reduce emissions from government operations amd fihe@ community as a whole.

This greenhouse gas emissions inventory represemtgpletion of an important first step in the Distriof
Columbia’s climate protection initiative. It issstial to quantify our “baseline” emissions sa tiha District has
an understanding of the scale of emissions frorouargovernment operations and community sourcewed as a
yardstick against which to measure future progrédse estimates of greenhouse gas emissions peeskate are
for the 2006 calendar year. When selecting a aae, it is preferable to go as far back as possildile still
having reliable data. Due to some database chahgé®ccurred between 2005 and 2006, District $dif the

accuracy of the inventory would be compromiseddigcting a year prior to 2006.

This inventory includes botlgovernment operationsand community sources. The concept of a community
inventory is best understood if one imagines plgcin“bubble” over the District of Columbia andthebunting the
emissions that result from relevant activitiesc{sas energy use) that occur within the Distriatrimaries. The
community-wide inventory includes estimated emissifrom buildings, transportation, and waste. dntast, the
government operations inventory is an in-depth ymigl of emissions from the District's local goveemh
operations and represents a small subset of thenaoity emissions. With one exceptibal] emissions estimates
in the government operations portion of this repefér to emissions generated from sources ovectwihie District
has direct operational control, exclusive of phgbiocation’ This includes all government-operated facilities,
streetlights, and other stationary sources; velfiet and off-road equipment; and waste generayegovernment
operations.

1 The exception is emissions from employee-ownduicles that are used by employees during commuting.
2 Facilities, vehicles, or other operations whalhypartially owned by, but not operated by, thetiisare not included in this inventory. See
Appendix A for more details on the boundaries efithventory.
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The District Government operations inventory is afethe first inventories to use a new nationaindtad
developed and adopted by the California Air Resssi8oard (CARB) in conjunction with ICLEI, the (falinia
Climate Action Registry, and The Climate Registlhis standard, called the Local Government Openatio
Protocol (LGOP), provides standardized accountirigciples, boundaries, quantification methods, pratedures
for reporting greenhouse gas emissions from loogemqment operations. To that end, LGOP represestsong
step forward in standardizing how inventories areduicted and reported, providing a common natitraatework
for all local governments to use in establishingjrtemissions baselines.

The community emissions sectors reported in thisntory (such as buildings, vehicles, and solidte)agre based
on longstanding sectors defined for use by ICLEldoal governmentsThis inventory represents an estimate of
emissions using the best available data and calctilen methodologies. Emissions estimates are subject to
change as better data and calculation methodolbgiesme available in the future. Regardless,itiaérigs of this
inventory analysis provide a solid base againstiviiie District can begin planning and taking actio reduce its

greenhouse gas emissions.

Government Operations Inventory Results

During the 2006 calendar year, direction emissfoms the District government operations, emissifoos
electricity consumption, and select indirect sosrtogaled 719,896 metric tons of carbon dioxideeajant
(COe)? Of the total emissions accounted for in this ineeptemissions from Buildings & Other Facilities nge
the largest share (59 percent as shown in Figure &8l Table ES.1), totaling 429,301 metric ton€Ofe.
Wastewater Facilities were responsible for 23 pgroégovernment operations emissions, with a totdl63,454
metric tons of C@. Emissions from the vehicle fleet and mobileigapent were 47,829 metric tons of gQor 7
percent of the total for government operationgeelights & Traffic Signals were six percent oé tiotal, with
45,586 metric tons of C®. Emissions from the Employee Commute sectos@med vehicles used by District
staff to commute to and from work) were estimate83a101 metric tons C#®, or five percent of the emissions
accounted for in the inventory. Finally, emissifmen Government-Generated Solid Waste accountearfo
estimated 625 metric tons of @ or 0.1 percent of the government operations. td#mre detailed information on
the sources of emissions from each sector of thergment operations inventory can be found in 8actihree of
this report.

3 This number represents a “roll-up” of emissiaary] is not intended to represent a complete piciiesnissions from the
District’s operations. This roll-up number shoulut be used for comparison with other local govenmtmell-up numbers
without a detailed analysis of the basis for tbisilt
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Figure ES.1 2006 District Government Operations E  missions by Sector
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Cumulatively, District agencies that reported cagisnt $98,267,863 on energy for their operatian006. The
true figure is likely well over $100,000,000, asstmformation was not universally reported. Oftlotal, 85

percent of these energy expenses ($82,953,87 Mew$rom Buildings & Other Facilities. Electrigitonsumption
in Buildings & Other Facilities accounted for $4224830 (49 percent of the sector total), followgdnlatural gas
($36,811,079 and 44 percent), fuel oil ($2,920,88d four percent), and steam ($2,799,071 and {heeeent).

Fuel purchases (gasoline, diesel, ethanol, and @ssed natural gas) for the vehicle fleet and reobguipment
totaled $8,916,514, or nine percent of total costlided in this inventory. Electricity consumegdireetlights and
traffic signals cost the District $6,371,499, ax percent of total costs included in this inventoryraffic signal

conversions to LED were completed in 2006, so tilsasengs were included in the baseline inventdryaddition

to reducing greenhouse gases, any future reductionsunicipal energy consumption will have the moi to

reduce these costs, enabling the District to reat funds toward other municipal services or towar dedicated
fund to support future climate protection acti\stieMore detailed information on the cost of endrggach sector
of the government operations inventory can be faarfection Three of this report.
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Table ES.1 2006 DistricGovernment Operations Emissions by Sector
Sector Total (metric tons

CO%) Annual Cost
Buildings & Other Facilities 429,301 $82,953,877
Wastewater Facilities 163,454 $26,178,745
Streetlights & Traffic Signals 45,586 $6,371,499
Vehicle Fleet & Off-Road Equipment 47,829 $8,916,514
Employee Commute 33,101 n/a
Government-Generated Solid Waste 625 n/a

Community Inventory Results

During the 2006 calendar year, the District's diremissions, emissions from electricity consumptiamd select
indirect sources totaled 10,505,946 metric ton€©fe at the community level. Of the total emissionsoanted for
in this inventory, emissions from the Non-Residantiector were the largest (51 percent as shovigure ES.2
and Table ES.2). The Residential sector was resiplenfor 15 percent of community emissions, wittotal of
1,517,011 metric tons of G&. Federal facilities managed by GSA accountedifoe percent of emissions, with a
total of 963,178 011 metric tons of @O Between Residential, Non-Residential, and Fddacilities, emissions
from buildings consisted of approximately 75 petag@hcommunity emissions. Emissions from the ViEhMiles
Traveled sector were 2,261,338 metric tons ofe&;©Or 22 percent of community emissions. Emissfoms Metro
were culled from the Non-Residential sector andevteo percent of the community total, with 176,98tric tons
of COe. Finally emissions from the Solid Waste sectmoanted for an estimated 185,991 metric tons 0feCO
also two percent of the community total. More dethinformation on the sources of emissions frautesector of
the community inventory can be found in SectionrFafithis report. District government emissions arsubset of
the community emissions, and are embedded in ttterstals. District government emissions arepsrcent of

the community total.

Energy costs are not part of the community invgngmsessment, but in addition to reducing greerghgases, any
future reductions in community energy consumptiolh lmave the potential to reduce these costs, émgiistrict

residents and businesses to reallocate energy @ypes to other uses.
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Figure ES.2 2006 District Community Emissions by

Sector
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Table ES.2 2006 Community Emissions by Sector
Sector Sector Total (metric tons CQe)
Non-Residential 5,401,510
Vehicle Miles Traveled 2,261,338
Residential 1,517,011
Federal - GSA 963,178
Solid Waste 185,991
176,918

Transit — Metro
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Introduction

Local governments play a fundamental role in addngsthe causes
and effects of human-caused climate change thrthegjh actions at
both the community and government operations lew#kile local
governments cannot solve the problems of climatangd by

themselves, their policies can dramatically redgoeenhouse gas

emissions from a range of sources and can prepeirecommunities

for the potential impacts of climate change.

Within the context of government operations, lagavernments have direct control over their emissigenerating
activities. They can reduce energy consumption uildings and facilities, reduce fuel consumption fhget
vehicles and off-road equipment, reduce the amofigbvernment-generated solid waste that is seatlndfill,
and increase the amount of energy that is obtalmedigh alternative energy sources. By quantifghegemissions
coming from its operations, this report will enatile District to choose the most effective apprdacteducing its
contribution to climate change. Emissions fromtilis Government operations account for 6 percérihe total
community emissions, so a strategy to reduce eomsswill need to address emissions resulting fgmvernment

operations as well as from the entire community.

4

1.1 Climate Change Background

A balance of naturally occurring gases dispersettiénEarth’s atmosphere determines its climatedgyping solar
radiation. This phenomenon is known as the greestaifect. Overwhelming evidence suggests that mode
human activity is artificially intensifying the grghouse gas effect, causing global average sudageeratures to
rise. This intensification is caused by activitibat release carbon dioxide and other greenhousesgato the

atmosphere—maost notably the burning of fossil flietdransportation, electricity, and heat generati

Rising temperatures affect local and global climptgterns, and these changes are forecasted tofestani
themselves in a number of ways that might impaet Biistrict. Climate change in the District of Cwolbia is
evident now and predicted to progress further im filiture. This section summarizes the records esmtl$ of

environmental variables such as temperature aruipitegtion in and around the District.

* The information contained in this section is takem the draft “Climate Change Resiliency and Addiph in the District
of Columbia” completed for DDOE by Sean Williamsamd Catherine Kendig in August 2008.
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Over the past 100 years, there have been noticediglets of global climate change (GCC) in the Bistof

Columbia. Increasing temperatures, altered prextipit, sea level rise, and more frequent and sesterens have
all been recorded in the District. Since 1907, agerannual temperatures in the District have isettay
approximately 3.3°F, with the most drastic incrsasecurring in the summer months (0.41°F per decaiie lesser
increases occurring in the winter months (0.29°%Fdeeade). These local temperature trends coinditdieregional

trends, although the magnitude of change in theni®@o area is greater. In Maryland, over the lasitury, the
average annual temperature has increased by atfaut 2

There has been very little change in the amouptedipitation in the District over the last 100 gs&edhowever, less
precipitation is falling as snow. Both Maryland aviolginia have experienced a trend of increasingcymitation
over the past 100 years with growth rates of Or2hes per decade and 0.31 inches per decade, treslyecSea
level rise is another ongoing implication of GCeTglobal rate of sea level elevation is 0.08 iscper year,
while the Chesapeake Bay rate is 0.14 inches par. yighe higher rate of sea level rise is the restiltand
subsidence or the erosion of land into the seagtwhccounts for roughly half the Mid-Atlantic regal sea level
rise. The Potomac River has risen about one footesi933 — this is most noticeable around the TBdein, near
the Jefferson MemorialFinally, the increasing intensity and frequencyexfreme weather events may be the most
dramatic indicator GCC. Relative to the previoustagy, there have been 12-20 percent more majotheeavents

in the Mid-Atlantic region.

The current trends of increasing temperaturesrealterecipitation, sea level rise, and increasimgudency and
intensity of major weather events are projectedaiatinue into the future. Based on the average eeatpres and
depending on the emissions scenario, the entireAflahtic region is expected to warm by 2-3°F by8@Gand 4-
10°F by the end of the century. By 2025, averageiantemperatures in Maryland are expected to asady at
least 2°F, regardless of mitigative action. A lomigsions scenario is expected to result in an asgef 4°F during
the winter and 4.8°F during the summer by the ehthe® century. A high emissions scenario in Marglaiould

result in an increase of 7°F during the winter 8fid during the summer by the end of the centurg, tamperature
increases in the District of Columbia could likddg higher than temperature increases in the suwtogiegion

because of the urban heat island effect.

Sea level rise is projected to increase by 24-4Bdn over the next century along the Chesapeake®ayresult of
the melting of polar ice caps combined with thertred expansion of sea water. A commensurate riseanlevel
will occur along the Potomac and Anacostia Rivessweell as Rock Creek over the next century, ashade
waterways are tidal and respond to rises in seslde\long Maryland and the Chesapeake Bay thdeseh will

rise about 7.2-15.6 inches (0.18-0.40 meters) B024hd 32.4-40.8 inches (0.82-1.04 meters) by ek the
century, depending on emissions scenarios and fabirs of uncertainty such as non-linear increaseea level.

Between 1.74-2.55 square miles of District land Ieelow 40 inches in elevation. Land below 40 iscire
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elevation is highly vulnerable to sea level risel @ould potentially become inundated by 2100. Altof 3.42
square miles are below 140 inches in elevations-ldmd will be more susceptible to episodic floggand storm
surges. For instance, land around the Tidal BélsnJefferson Memorial in particular, is in dangémundation if

long-term projections are realized.

In response to this threat, many communities inUhéed States are taking responsibility for adsires climate
change at the local level. Since many of the msgarrces of greenhouse gas emissions are directhdoectly
controlled through local policies, local governngehave a strong role to play in reducing greenhgaseemissions
within their boundaries. Through proactive measunesind sustainable land use patterns, transportdgémand
management, energy efficiency, green building, wadte diversion, local governments can dramaticatjuce
emissions in their communities. In addition, logglvernments are primarily responsible for the miovi of
emergency services and the mitigation of natursdster impacts. As the effects of climate chang®ie more
common and severe, local government adaptatiosipslivill be fundamental in preserving the welfafeesidents

and businesses.

1.2 Purpose of Inventory

The objective of this greenhouse gas emissionsitovg is to identify the sources and quantitieg@enhouse gas
emissions resulting from government operations @wmunity activities in the District during the Z)6alendar
year. This inventory is a necessary first stepditrassing greenhouse gas emissions, serving tvpopes:

» It creates an emissions baseline against whichi$teict can set emissions reductions targets and
measure future progress
» It allows the District to understand the scalermfssions from the various sources within its openst

and from the community

While the District of Columbia has already begumrdéduce greenhouse gas emissions through a vafietgtions
(See Section 1.3 for more detail), this inventagresents the first step in a comprehensive apprwaceducing
the District’'s emissions. This approach, developgdCLEI, is called the Five Milestones for Climawtigation.
This Five-Milestone process involves the followstgps:

Milestone One:Conduct a baseline emissions inventory and fotecas
Milestone Two: Adopt an emissions reduction target for the fosegaar
Milestone Three: Develop a local climate action plan

Milestone Four: Implement the climate action plan

Milestone Five: Monitor progress and report results
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Figure 1.1 ICLEI's Five Milestones for Climate Miti  gation

Milestone |

, Inventory Emissions \
Milestone 5 Milestone 2
Monitor/Evalunte Estmblish Torget

Progress

Leadership

Commitment

Milestone 4 Milestone 3
Implement Climate Develop Climate
Action Plan Action Plan

1.3 Climate Change Mitigation Activities in the Dis  trict of Columbia

The District of Columbia has already begun to @a&gon against climate change through the landiRarkewable
Portfolio Standard and Green Building Act. Thesst fiteps have demonstrated that the Districtrisnaitted to
both conserving energy use and to developing thiehfor clean energy. Green building projectsuatubin the
District, from the new Nationals Park to the LEEIV& Stoddert Elementary School. Other measunesdy

underway that are helping to reduce the Distric&idbon footprint include:

District Government Energy Use:

» Installation of 16,500 square feet of green roafcgpat One Judiciary Square and the Frank D.
Reeves Center

* Retrofitting of lighting systems at fire statiofsdughout the District

» Under the Municipal Aggregation Program, Distrigeacies buy electricity at reduced rates,
including renewable electricity.

» The District is undertaking a large-scale effortdtrofit and modernize all public schools.

Residential and Commercial Energy Use:

* Free home energy audits for single family and rowdes, and implementation of selected energy
saving and weatherization measures for qualify@sjdents

* Renewable energy incentive program provides a edbatrenewable energy generation in the
amount of $3/watt for the first 3,000 watts (W)Wrequivalent, $2 for the following 7,000 watts
(W) or W-equivalent, and $1 for the following 1000@atts (W) or W-equivalent
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* Reduction of energy use in public housing buildittgeugh improvements to heating and cooling
systems, roofing, windows, lighting, and boilers

Waste:
» Piloting a comprehensive recycling program in ses&hools and the Downtown DC and Capitol
Hill Business Improvement Districts, and expandimg list of acceptable recyclables for the
residential recycling program
Forestry:

» WASA and DDOT are planting thousands of trees addbe District, to beautify the streetscapes
and to capture stormwater runoff and reduce gragsehgas emissions

Wastewater Treatment:

» The Blue Plains enhanced bubble diffuser systeowalfor more efficient energy use and
enhanced de-nitrification systems to reduce paltuiinto the Potomac River.

» The Blue Plains biosolids recycling program redu¢€se by an average of 3,000 tons per month
by sequestering carbon and replacing man-madé&Zerti

Transportation:

» The District’s light vehicle fleet is being redudey 360 vehicles through the fleet sharing
program.

* Increased bike lanes and implementing SmartBikgraro.
» Alternative fuel use in the District vehicle flegtcluding biodiesel and ethanol.
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Methodology

The government operations portion of this greenbogms
emissions inventory follows the standard methodplogtlined in
LGOP, which was adopted in 2008 and serves as d#tenal
standard for quantifying and reporting greenhousessions from
local government operations. The methodology ferabmmunity

inventory is based on the guidance provided by ICaEd the
longstanding sectors used by local governmentsndrdiie country. This chapter outlines the basichodlogy
utilized in the development of this inventory tarify how the inventory results were reported. $jdly, this

section reviews:

* What greenhouse gases were measured in this imyento
» What general methods were used to estimate emgssion
» How emissions estimates can be reported (the ségraswork, roll-up numbers)

* How emissions estimates were reported in this itorgn

A more detailed account of LGCGIhd the methodology used in this inventory candoed in Appendices A and B.

2.1 Greenhouse Gases

According to LGOP, local governments should aseesissions of all six internationally recognized egreouse
gases regulated under the Kyoto Protocol. Thesesga® outlined in Table 2.1, which includes th@dgl sources
of these gases and their global warming poten@dWP). Global warming potential (GWP) is a measufr¢he
level of potency of a particular greenhouse gasnaasured against GO Methane (CH4) is a relatively weak
greenhouse gas with a GWP of 21, whereas sulfuafhmxide (SF6) is 23,900 times more potent than.ClDis

important to note that not all of these sourcesmissions are relevant to the District.
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Table 2.1 Greenhouse Gases and Associated Global Mvieng Potential

Chemical . " Global Warming
Typical Activity Potential (COe)

Formula
Carbon Dioxide CO, Combustion 1

Combustion, Anaerobic Decomposition of
Organic Waste (Landfills, Wastewater), Fuel

Methane CH, Handling 21

Nitrous Oxide N,O Combustion, Wastewater Treatment 310

Hydrofluorocarbons Various Leaked Refrigerants, Fire Suppressants 12-11,700
Aluminum Production, Semiconductor

Perfluorocarbons Various Manufacturing, HVAC Equipment Manufacturin 6,500-9,200

Sulfur Hexafluoride SK Transmission and Distribution of Power 23,900

2.2 Calculating Emissions

LGOP outlines specific methods for quantifying esioas from local government activities. The methadscal
government can use to quantify emissions vary lgrgg how it gathers data, and therefore what datse

available. In general, emissions can be quantifigdio ways:

1. Measurement-based methodologiesefer to the direct measurement of greenhouseegagissions from a
monitoring system. Emissions measured this way mnajude those emitted from a flue of a power plant,
wastewater treatment plant, landfill, or industfiatility. This method is the most accurate wayirofentorying

emissions from a given source, but is generallylabi@ for only a few sources of emissions.

2. Calculation-based methodologiegefer to an estimate of emissions calculated baped some measurable
activity data and emission factors. Table 2.2 destrates some examples to illustrate how commonséonis
figures were calculated for this report. For a iiedeexplanation of the methods and emissions faateed, see
Appendix A. Unless otherwise noted, this inventasgd calculation-based methodologies for both dvemgpment

operations and community inventories.
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Table 2.2 Basic Emissions Calculations

Activity Data Emissions Factor Emissions
Electricity Consumption (kilowatt hours) CO, emitted/kWh CO, emitted
Natural Gas Consumption (therms) CQO, emitted/therm CGO, emitted
Gasoline/Diesel Consumption (gallons) CO, emitted /gallon CO, emitted
Waste Generated by Government Operations (ton: CH, emitted/ton of waste CH, emitted

2.3 Reporting Emissions

LGOP provides two reporting frameworks: reportingssope and reporting by sector. This section dsfthe two
reporting frameworks and discusses how they are imsthis inventory. It also discusses the concéftolling up”
emissions into a single number. This can assisi lgavernments in communicating the results ofitlrentory and

using the inventory to formulate emissions redungtipolicies.

2.3.1 The Scopes Framework

For local government operations, LGOP categorizess®ons according to what degree of control local
governments have over the emissions sources. Tdasgorizations (developed by the World Resournsstlite
and the World Business Council for Sustainable [reent) are calleémissions scope¥he scopes framework

helps local governments to:

» Determine which emissions should be inventoried
* Organize emissions by degree of control and thezdfe potential for reduction of these emissions
* Avoid “double counting” of emissions (i.e., summing of different emissions sources that may result

in reporting these emissions twice)

Figure 2.1 Emissions Scopes

SFg CH, N,O HFCs PFCs

Source: WRI/WBCSD GHG Protocol Corporate Accountimg Reporting
Standard (Revised Edition), Chapter 4.

District of Columbia Greenhouse Gas Emissions Inventory
2006 Emissions Baseline




The emissions scopes are defined as follows:

Scope 1:Direct emissions from sources within a local goweent’s operations that it owns and/or controlssTh
includes stationary combustion to produce eletyricgteam, heat, and power equipment; mobile cotihusf
fuels; process emissions from physical or chemjrakcessing; fugitive emissions that result fromduion,

processing, transmission, storage and use of fieglked refrigerants; and other sources.

Scope 2:Indirect emissions associated with the consumptibrelectricity, steam, heating, or cooling thae ar

purchased from an outside utility.

Scope 3:All other emissions sources that hold policy ralese to the local government that can be measured a
reported. This includes all indirect emissions cmtered in Scope 2 that occur as a result of @etvivithin the
operations of the local government. Sources oveictwthe local government does not have any findrmia
operational control over would be accounted foreh&cope 3 emission sources include (but are miteli to)
tailpipe emissions from employee commutes, emplopesiness travel, and emissions resulting from the

decomposition of government-generated solid waste.

Table 2.3 Inventoried Emission Sources by Scope

Scope 1 Scope 2 Scope 3
Fuel consumed to heat/cool facilities Purchased electricity consumed | Solid waste generated by
facilities government operations
Fuel consumed for vehicles and off-  Purchased electricity consumed | Fuel consumed for employee
road equipment electric vehicles vehicles used for commuting

Purchased steam for heating or
Fuel consumed to generate electricity cooling facilities
Leaked refrigerants from facilities and
vehicles
Leaked/deployed fire suppressants
Wastewater decomposition and
treatment at a municipal wastewater
treatment plant

Solid waste in government landfills

2.3.2 Double Counting and Rolling Up Scopes

Many local governments find it useful for public @eness and policymaking to use a single numb&ollaup”

number) to represent emissions in its reports,etasgtting, and action plan. A roll-up number alolocal
governments to determine the relative proportidnenoissions from various sectors (e.g., 30 peroémolled-up
emissions came from the vehicle fleet). This cdp belicymakers and staff identify priority actiofe reducing

emissions from their operations.

5 This only represents a list of emissions thateweventoried for this project, and is not mearnbéoa complete list of all
emissions that can be inventoried in a governmpetations inventory.
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For these reasons, this report includes a rollwpber as the basis of the emissions analysis s$nirtkientory. This
roll-up number is composed of direct emissions f8cb), all emissions from purchased electricityof#c?2), and
indirect emissions from employee commutes and guwent-generated solid waste (Scope 3). While thiont
uses a standard roll-up number, these numbersdibeulised with caution, as they can be problenfiatithree

reasons:

First, a roll-up number does not represent all souréesraessions from within the District, only a sumioat of
inventoried emissions using available estimatiorthmés. Reporting a roll-up number can be misleading
encourage citizens, staff, and policymakers toktloh this number as the local government’s “totathissions.
Therefore, when communicating a roll-up numbersitimportant to represent it only as a sum of inveed

emissions, not as a comprehensive total.

Second rolling-up emissions may not simply involve adgiemissions from all sectors, as emissions frofemint
scopes can be double-counted when they are repastede number. For example, if a local governropetates a
municipal utility that provides electricity to gavenent facilities, these are emissions from botd gower
generation and facilities sectors. If these secémesrolled-up into a single number, these emissiane double
counted, or reported twice. For these reasons,iportant to be cautious when creating a rolRumber to avoid
double counting; the roll-up number used in thiporé was created specifically to avoid any possithbelble

counting.

Third, local governments often wish to compare theirssioins to those of other local governments. Ites/v
difficult to use a roll-up number as a common meadietween local governments, for a number of readeirst,
as of now there is no national or internationahdsad for reporting emissions as a single roll-wpnher. In
addition, local governments provide different seegi to their citizens, and the scale of the sesviaad thus the
emissions) is highly dependent upon the size ofjthisdiction. For these reasons, comparisons hmtwecal
government roll-up numbers should not be made witB@mnificant analysis of the basis of the rollfwpmber and

the services provided by the local governmentsgheompared.

2.3.3 Emissions Sectors

ICLEI recommends that local governments examing #missions in the context of the part of theieions
(sector) that is responsible for those emissiords Ts helpful from a policy perspective, and wabsist local
governments in formulating sector-specific reduttiseasures and climate action plans. This inveniseg LGOP
sectors as a main reporting framework, includirggftilowing sectors:

» Buildings and other facilities

» Streetlights, traffic signals, and other publiditigg
» Water facilities
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* Wastewater facilities

* Solid waste

» Vehicle fleet and off-road equipment
» Government-generated solid waste

» Emissions from employee commutes

The community portion of the inventory alegamines emissions in the context of the sectdrisha
responsible for those emissions. Community seatcigde:

* Residential

* Non-Residential

* Federal - GSA

* Vehicle Miles Traveled
e Transit - Metro

e Solid Waste

2.3.4 Baseline Year Selection

The 2006 baseline was selected following someainitieetings with key data providers within the Dt
Government, such as the Department of Real Estatec8s and Department of Public Works. The 20&xetyear
was the earliest year in which key departments wenéident in the accuracy of their databases dymdcess

changes that occurred during 2005 and 2006.
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Government Operations
Inventory Results

This chapter provides a detailed description of Mistrict of
Columbia’s government operations emissions duri@@62 rolling-
up and comparing emissions across sectors and esouas
appropriate. This chapter also provides detailthergreenhouse gas

emissions from each sector, including a breakdoWremissions

types and, where possible, an analysis of emisdigraggency. This
information identifies more specific sources of ssivns (such as a particular building) that camp lshff and

policymakers in the District to best target emissiceduction activities in the future.

For a report of emissions by scope, and a detaiésttription of the methodology and emission factmed in
calculating the emissions from the District’s opienas, please see Appendix B: LGOP Standard Report

In 2006, the District’'s government operations diremissions, emissions from electricity consumpionl select
indirect sources totaled 719,896 metric tons of,&QNn this report, this number is the basis for coria
emissions across sectors and sources (fuel typed),is the aggregate of all emissions estimated urséhis

inventory.

3.1 Summary by Sector

Reporting emissions by sector provides a useful weayinderstand the sources of the District’'s gowesmt
operations emissions. By better understanding etagive scale of emissions from each of the sectbesDistrict
can more effectively focus emissions reductionststies to achieve the greatest emissions redsctiés visible
in Figure 3.1, the Buildings & Other Facilities tmcwas the largest emitter, totaling 429,301 ndtrns of CGe.
The Wastewater Facilities sector was responsilsi@3qercent of government operations emissiont, aviotal of
163,454 metric tons of G®. Emissions from the Vehicle Fleet & Off-road Eument sector were 47,829 metric
tons of CQe, or 7 percent of the total for government opereti The Streetlights & Traffic Signals sector \8as
percent of the total, with 45,586 metric tons of €0 Emissions from the Employee Commute sectors{pet

vehicles used by District staff to commute to armhf work) were estimated at 33,101 metric tons,&;@r 5

6 This number represents a roll-up of emissiond,iamot intended to represent a complete pictiismissions from the District's
operations. This roll-up number should not be fsedomparison with other local government rolliugmbers without a detailed analysis
of the basis for this total. See section 2.3.2fore detail.

7 The sectors with the largest scale of emissiomsndt necessarily represent the best opportunityefmissions reductions. Cost,
administration, and other concerns may affect thsridt’s ability to reduce emissions from any one sector.
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percent of the emissions accounted for in the itargn Finally, emissions from the Government-Gated Solid

Waste sector accounted for an estimated 625 ntetricof CQe, or 0.1 percent of the government operations. tota

Figure 3.1 2006 District Government Operations Emis  sions by Sector
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Table 3.1 2006 District Government Operations Emissns by Sector

Sector CO.e Emitted (metric tons)
Buildings and Other Facilities 429,301
Wastewater Facilities 163,454
Vehicle Fleet & Off-Road Equipment 47,829
Streetlights & Traffic Signals 45,586
Employee Commute 33,101
Government-Generated Solid Waste 625

3.2 Summary by Source

When considering how to reduce emissions, it ipflaéto look not only at which sectors are geneggmissions,
but also at the specific raw resources and masefiad.: gasoline, diesel, electricity, natural, gadid waste, etc.)

whose use and generation directly result in theass of greenhouse gases. This analysis can gt tasource
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management in a way that will successfully redusighouse gas emissions. Figure&hd Table 3.2 provide a

summary of the District's government operations@ffeenhouse gas emissions by fuel type or material

Figure 3.2 2006 District Government Operations Emis  sions by Source
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Table 3.2 2006 District Government Operations Emissns by Source

Fuel/Source CO.e emitted (metric tons)
Electricity 457,853
Natural Gas 116,892
Gasoline 55,815
Steam 36,653
Diesel 22,906
Fuel OIl 18,243
Wastewater Treatment 8,665
Refrigerants 1,540
Compressed Natural Gas 670
Government-Generated Solid Waste 625
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3.3 Summary of Energy-Related Costs

In addition to tracking energy consumption and gatireg estimates on emissions per sector, ICLEIdadsulated
the basic energy costs of various government dpestCumulatively, District agencies that reportedts spent
$98,267,863 on energy for their operations in 200Ge true figure is likely well over $100,000,008% cost
information was not universally reported. Of tbtats collected, 85 percent of the energy expe($&%953,877)
resulted from the Buildings & Other Facilities smct Electricity consumption in this sector accashtfor
$40,422,830 (49 percent of the sector total), fedld by natural gas ($36,811,079 or 44 percenteftdttor total),
fuel oil ($2,920,897 or 4 percent of the sectomfjptand steam ($2,799,071 or 3 percent of theosedotal).
Reported fuel purchase costs (i.e.: gasoline, ieiganol, and compressed natural gas) for théckefieet and
off-road equipmentotaled $8,916,514, or 9 percent of total costtupted in this inventory. Electricity consumed
by streetlights and traffic signals cost the De$t86,371,499, or 6 percent of total costs incluigethis inventory.
In addition to reducing greenhouse gases, anyduteductions in municipal energy consumption wivé the
potential to reduce these costs, enabling Disfiasternment to reallocate funds toward other muaicgervices or
towards a dedicated fund to support future clinpateection activities.

Table 3.3 2006 District Energy Costs by Sector

Sector Costs ($)
Buildings & Other Facilities $82,953,877
Vehicle Fleet & Off-Road Equipment $8,916,514
Streetlights & Traffic Signals $6,371,499

Wastewater Facilities(natural gas only) $25,973

Total Assessed Costs $98,267,863

3.4 Detailed Sector Analyses

3.4.1 Buildings and Other Facilities

Through their use of energy for heating, coolighting, and other purposes, buildings and otheitifi@s operated
by local governments constitute a significant amicafna government’s greenhouse gas emissions. TbigidD
Government operates approximately 550 faciliti®shools are the largest contributor to the sebwth in terms of
emissions and absolute number of facilities. Otbaurces include libraries, fire companies, polstations,
recreation centers, housing authority propertiegjisms, and other District-Government owned arddd space
operated by the Department of Real Estate Serviaslity operations contribute to greenhouse gas&ons in
two major ways. First, facilities consume electyicnd fuels such as natural gas and heatingTdils consumption
contributes the majority of greenhouse gas emisdiam facilities. Second, fire suppression, ainditoning, and
refrigeration equipment in buildings can emit hyftirorocarbons (HFCs) and other greenhouse gasen thiese

systems leak refrigerants or fire suppressants.
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In 2006, the operation of District Government biniggs and other facilities produced approximatel9,321metric
tons of CQe from the above sourceBable 3.4shows estimated costs associated with the actiitiat generated
these emissions, and Figure 3.3 depicts 2006 emsgier agency, although not all agencies opeaatlities. Of
total facility emissions, 60 percent came from ¢basumption of electricity, 27 percent came from cbhmbustion
of natural gas, 4 percent came from the combustidael oil, and 9 percent came from the consunmptibsteam.
The District Government spent approximately $82,833 in 2006 on the fuels and electricity that wibre cause
of these emissions. Emissions from refrigerantkdddrom HVAC, refrigeration, or fire suppressiofstems were
not estimated in this inventory due to lack of data

Figure 3.3: District Government Emissions by Agency
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Figure 3.4: Facilities Producing Over 5,000 (metric  Tons CO ,e)
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3.4.2 Streetlights and Traffic Signals

Like most local governmentghe District Government operates a range of puigiating, including streetlights,
traffic signals, crossing signals, and other pubighting. The agency that oversees the instaltatand
maintenance of these devices is the District Depamt of Transportation (DDOT). DDOT is responsilibe

approximately 78,500 streetlights and 57,000 wadfgnal fixtures, and provided the energy usedigpals and
lighting based on their records. Electricity camgdl in the operation of this infrastructure isgngicant source of
greenhouse gas emissions, roughly equaling thesemgsof the District’s vehicle fleet.

In 2006, public lighting in the District consumedtatal of 87,734,545 kilowatt hours of electricifgroducing
approximately 45,58fetric tons C@e. Table 3.%lepicts 2006 emissions per lighting type and es&thalectricity
consumption and costs associated with the acsviliat generated these emissions. The District @awent spent
$6,371,499 in 2006 on the fuels and electricity thare the cause of these emissions.
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Table 3.4: Energy Use and Emissions from Public Ligfing
Greenhouse Gas

o Percent .
Emissions o Electricity
; Emissions of Cost
(metric tons Al Liahtin Use (kWh)
Source CO%e) gnhting
Streetlights 38,726 84.9% 74,518,865 $5,938,880
Traffic Signals 6,825 15.0% 13,133,762 $965,125

Crossing Signals 0.1% 81,918 $5,993

100.0% 87,734,545 $6,371,499

3.4.3 Water Facilities

The distribution of drinking water and the collectiand treatment of stormwater and wastewaterridlbd by the
District of Columbia Water and Sewer Authority (D@WA). Electricity consumption and the on-site carsiion

of fuels such as natural gas are the most signifisaurces of greenhouse gas emissions from thextape of
DCWASA equipment, which accounts for 23 percenémissions included in this inventory. DCWASA prbed
total electricity and natural gas use for calengsar 2006, and completed an extensive internalsons audit for
2007 and 2008. The percentage breakdown of enesgyetween Customer Service (CS), Department wéiSe
Services (DSS), Department of Water Services (DVE8) Department of Wastewater Treatment (DWT) were
used as a proxy to break-down the 2006 aggregéde da

The energy use reported here consists of three mamponents — the water distribution system, the
wastewater/stormwater collection system, and theeBPlains Advanced Wastewater Treatment Facility.
DCWASA operates all three, and presently the enasgyof these system components is reported aggragate

figure.

To distribute water and support the distributiosteyn, DCWASA operates more than 1,200 miles ofifige

pumping stations, five reservoirs, four elevatediewatorage tanks, 36,000 valves and 8,700 pulticamts.

To collect wastewater, DCWASA operates 1,800 nolfesanitary and combined sewers, 22 flow-metertagans,

nine off-site wastewater pumping stations, andtéfrsvater pumping stations within the District.

Wastewater is ultimately channeled to the Blue rRlahdvanced Wastewater Treatment Facility, whichhis
largest advanced wastewater treatment plant imvtrlel, with a capacity of 370 million gallons peaiydand a peak
capacity of 1.076 billion gallons per day. In 200 Blue Plains Advanced Wastewater Treatmernitifyaceated
wastewater for a population of 2,153,368, whichoigsghly four times greater than the populationtaf District.
While DCWASA is not part of the District Governmenhe emissions from DCWASA are included in this
inventory because the District has a majority ef skeats on the DCWASA board. LGOP specifies tiaDistrict
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take credit for all emissions produced by DCWASAegtions, as they have the power to directly infhee

operating procedures via board representation.

In 2006, the operation of all DCWASA infrastructyseoduced approximately 154,78%tric tons of C@e from
the above sources. Table 3.6 depicts year 2006semisby source from DCWASA facilities and showsneated
activities and costs associated with the operatibrthis equipment. Electricity costs were not pdmd, but
estimated at $26,000,000 based on energy consuntkdates paid by other agencies. Natural gas costs
$25,973.

Table 3.5: Energy Use and Emissions from DCWASA Fdties
Greenhouse

o Ener
Gas Emissions Percent of S0l g
Source . o (kWh &
(metric tons Emissions

COLe) therms)
DWT 132,619 87% 255,190,205 $22,682,482
DWS 10,671 7% 20,534,096 $1,825,165
DSS 8,725 6% 16,789,781 $1,492,353

_ Electricity Total 152,016 ~ 100% 292,514,082 $26,000,000 (estimated)

DWT 1,933 71% 363,391 $18,392
DWS 317 12% 59,505 $3,012
CSs 262 10% 49,186 $2,489
DSS 191 7% 35,944 $1,819

3.4.4 \Wastewater Treatment Process Emissions

Wastewater coming from homes and businesses idrriohganic matter and has a high concentrationitobgen
and carbon (along with other organic elements).wastewater is collected, treated, and dischargeéimical
processes in aerobic and anaerobic conditions eath fo the creation and emission of two greenhgases:
methane and nitrous oxide. Local governments tpataie wastewater treatment facilities, includirgstewater
pumps, treatment plants, septic systems, colledigoons, and other facilities, must therefore aotdor the

emission of these gases in their overall greenhgasemissions inventofy.

Wastewater treatment for the District of Columlzilnng with many Maryland and Virginia suburbs, @tled by
DCWASA. In 2006, the Blue Plains Advanced Wastewdtreatment Facility treated wastewater for a jetjmn
of 2,153,368, which is roughly four times greateart the population of the District. Because thstiit has

8 These emissions should not be confused withrttisstons described in Section 3.4.3—those emissigfes to the
transportationof water and wastewater while this section refedusively to the decomposition and treatment ofteavater.
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operational control of DCWASA, LGOP specifies thta¢ District should take credit for all emissionsquced by
DCWASA operations.

The emissions reported in this section do not ohelany energy use, just the nitrous oxide emisdioasresult
from the treatment process. Energy used by the BEWsystem is reported above. In 2006, processsoms
from wastewater treatment facilities produced apipnately 8,665metric tons of C@ from the above sources.
This figure is unusually small in comparison to igyeuse due to the unique treatment processes geatpkt Blue
Plains. Table 3.7 breaks down emissions per eomssiype. Of total wastewater facility process siniss, 49
percent came from the nitrification/denitrificatiprocess, while 51 percent resulted from effluestitarge.

Table 3.6: Wastewater Treatment Emissions by Source
Greenhouse Gas

Emissions
(metric tons
COe)
N->0 Treated Effluent Released to Environment 4,427
N,0 Nitrification/Denitrification 4,238

TOTAL

3.4.5 Vehicle Fleet and Off-Road Equipment

Local governments use vehicles and other off-ragdpenent as an integral part of their daily operagi—from
maintenance trucks used for parks and recreatigolioe cruisers and fire trucks. These vehicled equipment
burn gasoline, diesel, and other fuels, which tesil greenhouse gas emissions. In addition, vehialith air
conditioning or refrigeration equipment use refraggs that can leak from the vehicle, resultinglieenhouse gas
emissions. Emissions from vehicles and off-roadipggant (such as mowers, forklifts, construction ipment,

etc.) compose a significant portion of emissionhimimost local governments.

Table 3.7: Vehicle Fleet and Off-Road Equipment Ensisions
GHG Percent

Emissions of All Gasoline Diesel
(metric tons Mobile Consumption Consumption Cost
COze) Emissions (gal) (gal)
MPD 15,802 34% 1,755,969 9,911 $3,954,575
DCPS 11,098 24% 111,466 991,619 $2,196,407
DPW 6,288 14% 91,462 510,129 $1,278,832
FEMS 4,550 10% 42,686 409,534 n/a
DDOT 1,717 4% 94,719 79,146  $412,343

9 The numbers reported here include emissions fo@nconsumption only-emissions from leaked refiréges are reported separately.
Costs are shown for departments that reported,cstismay be incomplete.
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DCWASA 1,524 3% 46,783 74,695 n/a
All Others 5,311 12% 378,087 177,256  $654,515
46,289 100% 2,521,172 2,252,289  $8,496,671

In 2006, the District Government operated a veHielet comprised of approximately 5,500 vehicled pieces of
off-road equipment. The District’'s vehicle fleeerformed a number of essential services, inclugiotce
protection, busing of school children, and colleatdf solid waste. In 2006, agencies operatinggelaumber of
vehicles included DCPS (810), DCWASA (464), MPD6gR), DPW (674), and DDOT (349). Of all mobile
emissions calculated, emissions from the vehidetfmade up 6 percent of total emissions, whilesgiams from
off-road equipment made up 0.6 percent of totalssimins, and leaked refrigerants made up 0.2 peofetatal
emissions. Leaked refrigerants were estimatedrdicgpto alternate methods for vehicle fugitive ssimns set
forth in LGOP, but are likely to represent a sigrafit over-estimation of actual fugitive emissidresn vehicle air
conditioning. However, they represent the bestssaent possible based on available data, and sEm@wvery

small percentage of overall inventory results.

In 2006, the District Government emitted a totalapproximately 46,28etric tons of C@ as a result of the
combustion of fuels to power the District’s vehifleet and off-road equipment. Of this total, 4T, 8tetric tons of
COse (90 percent) is from the vehicle fleet while 2410 percent) is from off-road equipment. Tahl@ shows
estimated costs associated with the activities gleaerated these emissions, and Figure 3.7 d&2068 vehicle
emissions per major agency. The six agenciedlistd-igure 3.7 represent 95 percent of vehicletflamissions.
Across agencies, the vehicles used by MPD werdatigest emitters of greenhouse gases at 15,428cnatis of
COe, representing 37 percent of total vehicle flaeissions. Across all government operations, emigssfrom
the vehicle fleet and off-road equipment represgteercent of rolled-up emissions froDistrict operations in
2006 Of total sector emissions, 49.5 percent came freencdonsumption of diesel, 49.1 percent came froen th
combustion of gasoline, and the remaining perckdf came from the combustion of compressed nagiasl The
District spent approximately $8,903,582 2006 on the fuels that were the cause of theseseons. District

vehicles and off-road equipment used 4,939,70®gslbf fuel and traveled 36,929,062 miles.
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Figure 3.5: Emissions from Mobile Sources (metrict  ons CO2e)
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3.4.6 Government -Generated Solid Waste

Local government operations generate solid wastehrof which is eventually sent to a landfill. Tgal sources of
waste in local government operations include paper food waste from offices and facilities, constian waste
from public works, and plant debris from parks dépants. Organic materials in government-genersoéid waste
(including paper, food scraps, plant debris, textilwood waste, etc.) generate methane as they dedhe
anaerobic environment of a landfill. An estimaté&dpércent of this methane is routinely capturedlaalfill gas
collection system&’however, a portion escapes into the atmospheréjlooting to the greenhouse effect. As such,
estimating emissions from waste generated by gowenh operations is an important component of a

comprehensive emissions inventory.

Inventorying emissions from government-generatdi seaste is considered optional by LGOP for twasens.
First, the emissions do not result at the pointvaste generation (as with fuel combustion), butroih a landfill

10This is a default methane collection rate per LGUfs rate can vary from 0 to 99 percent based upempresence and extent of a landfill
gas collection system at the landfill/s where tleste is disposed. Most commonly, captured methasésglared into the atmosphere, which
converts the methane gas to £id effectively negates the human-caused globaiimarimpact of the methane. Increasingly, landfill
methane is being used to power gas-fired turbises@rbon-neutral means of generating electricity.
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located outside of jurisdictional boundariés addition, the emissions are not generated instree year that the
waste is disposed, butver a lengthy decomposition period. Since invejmgr these emissions is considered
optional, LGOP does not provide guidance on reconai@d methods for quantifying these types of emissio
ICLEI therefore devised data collection and caltoia methods based upon previous experience aridnaht
standards. See Appendix D for more information fawre detail on quantifying emissions from governtnen

generated solid waste.

It is estimated that the waste disposed by govenhfaeilities in 2006 will cumulatively produce 3fetric tons of
methane gas, or 625 metric tons,€0Please note that this figure is only reflectiiefacilities managed by the
Department of Real Estate Services. Data wasvailadle from other sources.

3.4.7 Employee Commute

Fuel combustion from employees commuting to worlan®ther important emissions source from the [Ritsri
government operations. Similar to the District'siete fleet, personal employee vehicles use gasdimd other
fuels which, when burned, generate greenhousergasiens. Emissions from employee commutes areidenss
optional for inclusion in that inventory by LGOPdagise the vehicles are owned and operated privaietpne
employees. However, LGOP encourages reporting thesssions because local governments can influboae
their employees commute to work through incentaves commuting programs. For this reason, emplogeemute
emissions were included in this report as an arbarevthe District could achieve significant redoes in
greenhouse gases.

To calculate emissions, the District administeredivey to all of its employees regarding their oorting patterns
and preferences. ICLEI then extrapolated the resflthe survey based on year 2006 employment @f632to
represent emissions from all employees. See Aprpedbdor a detailed description of the survey andhods used

to calculate emissions.

In 2006, employees commuting in vehicles to andnftbeir jobs with the District emitted an estima&{101
metric tons of C@e. Table 3.9 shows estimated emissions and vemités traveled for all the District employees.
This is emissions from employee vehicle travel pitydoes not include emissions from transit ushijctv are

captured in other areas of the inventory.

Table 3.8: Emissions from Employee Commutes

Greenhouse Gas Estimated
Emissions Vehicle Miles

Estimated
Gallons

(metric tons Traveled to Consumed

COe) Work
All Employees 33,101 76,754,134 3,639,221
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Community Inventory
Results

This chapter provides a detailed description of Mistrict of

Columbia’s community-level emissions during 2006llimg-up and
comparing emissions across sectors and sourcggpespaate. This chapter also provides detailshengreenhouse
gas emissions from each sector, including a breakduf emissions types. The community inventory pies an
estimate of all of the GHG emissions produced withie District of Columbia both by residents initteomes and
by local businesses and agencies as they carrhemtoperations. Six key sectors are includechexdcommunity
inventory: Residential, Non-Residential, FederagrBportation (VMT), Transit (Metro), and Solid W&s District
government emissions are a subset of the commeniigsions, and are embedded in the sector tofistrict

government emissions are 6 percent of the commtotiy, but are not culled out of the results régmibelow.

During the 2006 calendar year, the District's ciyevdirect emissions, emissions from electricitpuomption and
select indirect sources totaled 10,505,946 metits tof CQe. Of the total emissions accounted for in this
inventory, emissions from the Non-Residential sewatere the largest (51 percent as shown in Figuteadd Table
4.1).

4.1 Summary by Sector

Reporting emissions by sector provides a useful wwaynderstand the sources of the District of Cdlias overall
community emissions. By better understanding thegive scale of emissions from each of the sectbesDistrict

can more effectively focus emissions reductiorststyies to achieve the greatest emissions redsction

11 The sectors with the largest scale of emissidmsnot necessarily represent the best opportumityemissions reductions. Cost,
administration, and other concerns may affect thsridt’s ability to reduce emissions from any one sector.
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Figure 4.1 2006 District Community Emissions by Sec  tor
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Table 4.1 2006 District Community Emissions by Seat

Sector Sector Total (metric tons CQe)
Non-Residential 5,401,510
Vehicle Miles Traveled 2,261,338
Residential 1,517,011
Federal - GSA 963,178
Solid Waste 185,991
Transit — Metro 176,918

As shown in Figure 4.1, the Non-Residential seatas the largest emitter (5,401,510 metric tonseJ@ 2006.
The Non-Residential sector includes a wide var@dtfacilities, including commercial and industrialildings, as
well as multi-family dwellings of four units or mer The Residential sector was responsible for dfsgmt of
community emissions, with a total of 1,517,011 meetsns of CQe. Federal facilities managed by GSA accounted
for 9 percent of emissions, with a total of 963,h7&tric tons of Cge. Between Residential, Non-Residential, and
Federal facilities, emissions from buildings cotesds of approximately 75 percent of community enoissi
Emissions from the Vehicle Miles Traveled sectoraled 2,261,338 metric tons of @& or 22 percent of

community emissions. Emissions from Metro werdeclfrom the Non-Residential sector and were 2 gydrof
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the community total, with 176,918 metric tons of £0 Finally emissions from the Solid Waste sectmoanted

for an estimated 185,991 metric tons of €Calso 2 percent of the community total.

4.2 Summary by Source

When considering how to reduce emissions, it ipflaéto look not only at which sectors are geneggmissions,
but also at the specific raw resources and mase(igsoline, diesel, electricity, natural gas,dswlaste, etc.) whose
use and generation directly result in the releasgreenhouse gases. This analysis can help taegeturce
management in a way that will successfully redusighouse gas emissions. Tableah# Figure 4.2 provide a
summary of the District's 2006 community greenhogas emissions by fuel type or material.

Table 4.2 2006 District Government Operations Emissns by Source

Fuel/Source CO.e emitted (metric tons)

Electricity 5,924,683
Natural Gas 1,549,920
Gasoline 1,902,224
Fuel Oil 423,686
Diesel 359,113
Municipal Solid Waste 185,991
Kerosene 1,123
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Figure 4.2 2006 District Community Emissions by Sou  rce
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4.3 Detailed Sector Analyses

4.3.1 Residential

Through energy use for heating, cooling, lightiagd other purposes, residential buildings constitusignificant
amount of total community greenhouse gas emission2006, the District had approximately 588,008idents
living in 255,000 households.

In 2006, residences in the District produced appnately 1,517,01Imetric tons of C@ from electricity and
natural gas consumptiomable 4.4shows the energy use associated with the activities generated these
emissions. Of total residential emissions, 954 Bi#ric tons of C@ (62 percent) came from the consumption of

electricity and 487,023 metric tons of 38 percent) came from the combustion of natyaal
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Table 4.3: Energy Use and Emissions from ResidentiBuildings
Greenhouse
Gas Natural
Emissions Gas Use  Emissions
(metric tons (therms) (metric
CO2e) tons CO,e)
Residential 1,836,662,611 954,318 91,552,50C 487,023

Electricity

Use (kWh)

4.3.2 Non-Residential

Through use of energy for heating, cooling, liggtiand other purposes, non-residential buildirgssttute the
largest contributor to total community greenhouas gmissions. In 2006, the District had secondgsghumeric
increase in daytime population in the country, whdd 0,000 workers boosted the capital's populabgn7?2
percent during business hours. Obviously, thertsts a regional and national employment hub witlique
characteristics due to the prevalence of the fédgraernment. The Non-Residential sector incluthes sizable
presence of the myriad of institutions and non-gowental organizations that are located in therBist

In 2006, the Non-Residential sector energy useéhénDistrict produced approximately 5,401,5h@tric tons of
CO.e. Table 4.5shows the energy use associated with the activitias generated these emissions. Of the total
sector emissions, 3,989,474 metric tons ot€@7.2 percent) came from the consumption of edityt 1,062,897
metric tons of C@e (17.1 percent) came from the combustion of nhgma, 347,912 metric tons of GO(5.6
percent) came from the combustion of fuel oil, dn@i22 metric tons of C@ (0.02 percent) came from the

combustion of kerosene.

Table 4.4: Energy Use and Emissions from Non-Residg&al Buildings

Greenhouse
S Percentage

Energy Source Energy Use Units Emissions

; of Total
(metric tons
COze)

Electricity 9,225,381,26¢ kWh 3,989,474 77.2%
Natural Gas 199,807,771 therms 1,062,897 17.1%
Fuel Oil 34,277 thousand gallons 347,912 5.6%
Kerosene 115 thousand gallons 1,122 0.02%

4.3.3 Federal - GSA

This section addresses emissions associated vétloghration of Federal facilities within Districordders. The
emissions figures presented here are exclusivacibties operated by the General Services Admiaiigtn (GSA).
It does not include all Federal facilities withimet District, the significant exception being Depant of Defense
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facilities. The consumption from GSA facilities svaubtracted out of the Non-Residential sectoréigyresented

above.

In 2006, Federal facilities managed by GSA produagproximately 963,178&etric tons of C@e. Of the sector
emissions included in the inventory, 803,973 melits of CQe came from the consumption of electricity, and
159,209 metric tons of G® came from the combustion of natural gas. Ovesalissions from facilities operated

by the General Services Administration accounte®fpercent of community emissions.

Table 4.5: Energy Use and Emissions from GSA fadies

Greenhouse Gas Percent of
Emissions (metric Emissions by
tons CO,e) Fuel Source
Electricity 803,973 83%
Natural Gas 159,209 17%

TOTAL 963,178 100.0%

4.3.4 Transit - Metro

This section addresses emissions associated wéthopleration of the Washington Metropolitan Areanbit
Authority (WMATA) Metro system within District boets. The inventory includes energy use from WMATA
facilities and from MetroRail. This section of tinventory does not include MetroBus fuel usagef tsage is
embedded in the vehicle miles traveled data shoelovb The electricity usage of the WMATA system was
originally embedded in the Non-Residential sectectecity data, but was parsed out thanks to coatpen from
WMATA.

In 2006, Metro service in the District consumed ,393,897 kilowatt hours of electricity and produced
approximately 176,918 metric tons of @O As shown in Figure 4.1, this quantity represehtgercent of all

emissions included in the community inventory.

4.3.5 Vehicles Miles Traveled

This section addresses emissions associated witbpthration of vehicles on District roadways in 00 does not
include emissions from off-road vehicles and cargion equipment operated in the District. Thénestes shown
below are based on vehicle miles traveled (VMT)adptovided by the Washington Metropolitan Coundil o
Governments.

In 2006, vehicle use in the District produced agpnately 2,261,338netric tons of C@. Vehicle use had the
second-highest emissions per sector in the comgnimiéntory, with 22 percent of the community totdlable 4.6
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shows the energy use associated with the actitigsgenerated these emissions. Of the total Iseatissions,
1,902,224 metric tons of GO (84 percent) came from the consumption of gasplmd 359,113 metric tons of
COse (16 percent) came from the combustion of die€adsoline use represented 94 percent of mileslédyvbut
diesel vehicles generally are larger (and therefetepoorer mileage) and diesel produces slighigiidr emissions

than gasoline, so there is not a perfect correldimtween emissions and vehicle miles traveled.

Table 4.6: Energy Use and Emissions from Vehicle @s
Greenhouse

Percent of
Gas . .
S Emissions WIES
Source Emissions
: by Fuel Traveled
(metric tons Source
CO2e)
Gasoline 1,902,224 84% 3,156,722,592
Diesel 359,113 16% 201,053,349

TOTAL 2,261,338 100% 3,357,775,94

4.3.5 Solid Waste

The community portion of the inventory measuregdsehste in much the same way as the governmematipes
inventory. Both generate solid waste, much of Whgeventually sent to a landfill. Typical sourcéssolid waste
include paper and food waste from offices and itéesl, construction and demolition waste, and plettris and
yard trimmings. Organic materials in community-gerted solid waste (including paper, food scrapsntptiebris,
textiles, wood waste, etc.) generate methane gsdideay in the anaerobic environment of a landfilt. estimated
75 percent of this methane is routinely capturedamdfill gas collection system&however, a portion escapes into
the atmosphere, contributing to the greenhousecteffes such, estimating emissions from waste géeéray

community operations is an important component@draprehensive emissions inventory.

The District Government operates two transfer atatithat collect waste from both residential anchroercial
sources. All residential waste for buildings afetd or fewer units is collected by the DepartméRublic Works,
so residential waste figures represent the totafithat subsector. However, commercial wasteveaste for larger
residential buildings are collected by a multituafeprivate haulers that are not required to deposiste at a
transfer station within the District. As a resalh, estimate was used for the total commercialevgsherated in the
District. DPW estimates total waste generation withe District in 2006 at 800,000 tons. This teas estimated
to generate 185,991 metric tons of £0or two percent of total District community enisss.

12 This is a default methane collection rate per LGUfs rate can vary from 0 to 99 percent based upempresence and extent of a landfill
gas collection system at the landfill/s where tleste is disposed. Most commonly, captured methasésglared into the atmosphere, which
converts the methane gas to £fd effectively negates the human-caused globatimgrimpact of the methane. Increasingly, landfill
methane is being used to power gas-fired turbises@rbon-neutral means of generating electricity.
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Emissions Forecast

The objective of this greenhouse gas emissionsiowgis to

identify the sources and quantities of greenhoaseegnissions

; > # resulting from government operations and commumdtyvities in

the District of Columbia during the 2006 calendeary This inventory represents the first step @omprehensive
approach to reducing the District’s emissions.

While developing the emissions inventory is crificémportant, forecasting emissions is also areesal step in
ICLEI's Milestone One: Conduct a baseline emissimventory of government operations and the conity@s a
whole, as well as forecast emissions. Withoutogegtion of emissions growth, it is impossible taka informed
decisions in setting a reduction target and dewetpa climate action plan. The emissions foreaastimes a
“business as usual” scenario in which emissionsipérof energy stay constant, but population ghoand jobs
growth are factored in. Thus, any changes to velii@! efficiency or electricity emissions factossch as through
the provision of renewable energy, are not incluidetie business as usual forecast. Rather, theasures are

accounted for as part of the climate action plaméat the emissions reduction target.

The District of Columbia’s 2006 government openagi@missions were estimated at a total of 719,886icrtons
of COe. Table 5.1 shows projected growth in these éomisghrough 2050. Total government emissions were
projected to 2050 under low, medium, and high ghosgenarios. Under the medium growth scenaricsgons
are forecasted to rise to 915,107 metric tons ofeCén increase of approximately 27 percent unaderaction
scenario. The table shows forecasts per sect@0ft?, 2020 and 2050. For buildings, the foreaast an Energy
Information Administration (EIA) estimate for in@ged commercial building energy consumption ofokrcent
annually. The building forecast contains an addal correction to account for the anticipatedéase in energy
use in modernized school facilities. Vehicles amployee commute emissions are projected to grdat
percent annually according to the EIA. DCWASA doetsexpect its service population to increase thoeit
forecast does account for the energy consumptitmoivn expansions of DCWASA operations. Emissioos
traffic signals and street lighting were not expéddo increase, while emissions from solid wasteeVi@recast to

increase with increases in employment.
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Table 5.1 - Forecasted GHG Emissions for District @vernment Operations (metric tons CQe)

2006 2012 2020 2050
District Population 588,292 619,135 675,583 840,824
District Government Employees 33,000 34,730 37,897 47,166
Buildings Emissions 429,301 459,820 503,398 698,951
Water/Wastewater Treatment 163,454| 163454 179,745 179745
Emissions
Signals & Lighting Emissions 45,586 45,586 45,586 45,586
Vehicle Fleet Emissions 47,829 49,579 50,578 57,013
Employee Commute Emissions 33,101 34,312 35,004 39,457
Solid Waste Emissions 6245 658 718 893
District Government Emissions - Loy 719,896 731,087 759,836 819 473
Growth Scenario
District Government Emissions -
Medium Growth Scenario 719,896 742,178 787,005 915,138
District Government Emissions - Hig 719,896 753,408 815,073 1,021,690
Growth Scenario

The three growth scenarios are based on projeatibinereases in employee efficiency — 0.5 pereamually

under low growth, 0.25 percent under medium growattt no increase in efficiency under the high ghowt

scenario.

The District of Columbia’s 2006 community emissi@igod at an estimated 10,505,946 metric tons geCO

Table 5.2 shows projected growth in these emisdimosigh 2040. Total community emissions are [tejd to

grow to 14,284,067 by 2050, an increase of appratéiy 23 percent under a no-action scenario.

Table 5.2 - Forecasted Community GHG Emissions (met tons CO2e)

Non-Residential 5,401,510 5,694,599 6,136,174 7,099,214
VMT 2,261,338 2,379,896 2,596,876 3,232,046
Residential 1,517,011 1,596,545 1,742,106 2,168,208
Federal - GSA 963,178 1,015,441 1,094,181 1,265,907
Solid Waste 185,991 195,742 213,588 265,830
Transit - Metro 176,918 186,194 203,170 252,863
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Figure 5.1 Projected Community Residential Emission s (metric tons CO ,e)
e ™
2,175,000

2,075,000 /
1,975,000 /
1,875,000 /

1,775,000 /

1,675,000 /

1,575,000 ///

2006 2010 2012 2015 2020 2025 2030 2035 2040 2045 2050
. o

1,475,000

The projected increases in the Residential seatigstons depicted in Figure 5.1 are based on ptpnléorecast
data provided by the Washington Metropolitan CoumicGovernments (COG). The 2006 population of,282
is forecasted by COG to grow to a population of,Z88 in 2040. Further projections indicate a papah of
840,824 in 2050 if the 2030-2040 growth rates ateapolated. In 2006, emissions per residentHerresidential
sector were 2.58 metric tons @0 The forecast carries the emissions per resfigme forward as population
grows, and does not attempt to forecast increasesdrgy use from increased use of consumer ehéctpooducts,
for example. The forecast also assumes the presgasions factors for electricity and fossil fuedmain at their
current rates. Emissions in 2050 are forecasteedch 2,186,208 metric tons &Dan increase of 38 percent
above 2006 levels.
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Figure 5.2 2006 Projected Community Non-Residential ~ Emissions

(metric tons CO ,e)
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The projected increases in the Non-Residentiabsethissions depicted in Figure 5.2 are based guioyment
forecast data provided by the Washington Metroaol€ouncil of Governments (COG). The 2006 employroé
757,840 is forecasted by COG to grow to 959,2280#0. Further projections indicate a workforc®©6,031 in
2050 if the 2030-2040 growth rates are extrapolatad?006, emissions per employee for the Non-dRasial
sector were 8.19 metric tons &0 The forecast carries the emissions per emplidgere forward as employment
grows, and does not attempt to forecast increasesdrgy use from increased use of electroniceofiiquipment,
for example. The forecast also assumes the presgasions factors for electricity and fossil fuedmain at their
current rates. Emissions in 2050 are forecasteelatch 7,099,244 metric tons gQan increase of 26 percent

above 2006 levels.
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Figure 5.3 2006 Projected Community Emissions from Federal — GSA
(metric tons CO ,e)
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The projected increases in the Federal - GSA sechigsions depicted in Figure 5.3 are based onaymant
forecast data provided by the Washington Metroaol€ouncil of Governments (COG). The 2006 employroé
757,840 is forecasted by COG to grow to 959,22%0#0. Further projections indicate a workforc®96,031 in
2050 if the 2030-2040 growth rates are extrapolatad?006, emissions per employee for the Non-dRasial
sector were 8.19 metric tons &0 The forecast carries the emissions per empliigere forward as employment
grows, and does not attempt to forecast increasesdrgy use from increased use of electroniceoffiguipment,
for example. The forecast also assumes the presgasions factors for electricity and fossil fuedmain at their
current rates. Emissions in 2050 are forecasteelatch 1,265,907 metric tons gQan increase of 26 percent

above 2006 levels.
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Figure 5.4 2006 Projected Community Emissions from Transit — Metro
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The projected increases in the Transit - Metrosesissions depicted in Figure 5.4 are based palption
forecast data provided by the Washington Metroaol€ouncil of Governments (COG). The 2006 poportedif
588,292 is forecasted by COG to grow to a poputatio786,244 in 2040. Further projections indicate
population of 840,824 in 2050 if the 2030-2040 gitovates are extrapolated. In 2006, emissionsgsédent for
the Transit - Metro sector were 0.30 metric tons€Or'he forecast carries these emissions per radidere
forward as population grows, and does not attemfiirecast increases in energy use from expandeditr
service, for example. The forecast also assungeprsent emissions factors for electricity andifdgels remain
at their current rates. Emissions in 2050 arectasted to reach 252,863 metric tons,€@n increase of 38

percent above 2006 levels.
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Figure 5.5 2006 Projected Community Emissions from Vehicle Use

(metric tons CO ,e)
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The projected increases in the Transportation- 8lelliles Traveled sector emissions depicted iuféd.5 are
based on population forecast data provided by taehivigton Metropolitan Council of Governments (COGhe
2006 population of 588,292 is forecasted by COGrtov to a population of 786,244 in 2040. Furthexjgctions
indicate a population of 840,824 in 2050 if the @@®40 growth rates are extrapolated. In 2006ssioms per
resident for the Transportation- Vehicle Miles Tekd sector were 3.84 metric tons £0The forecast carries
these emissions per resident figure forward aslptipo grows, and does not attempt to forecaseames in
energy use from increases in vehicle miles traveldte forecast also assumes the present emidsictoss for
fossil fuels remain at their current rates. Enaigsiin 2050 are forecasted to reach 3,232,046 ertetis CQe, an
increase of 38 percent above 2006 levels.
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Figure 5.6 2006 Projected Community Solid Waste Emi  ssions

(metric tons CO ,e)
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The projected increases in the Solid Waste seataséons depicted in Figure 5.6 are based on ptpnlforecast
data provided by the Washington Metropolitan CounicGovernments (COG). The 2006 population of, 282

is forecasted by COG to grow to a population of,Z88 in 2040. Further projections indicate a papah of
840,824 in 2050 if the 2030-2040 growth rates ateapolated. In 2006, emissions per residentterSolid
Waste sector were 0.32 metric tons,€O0The forecast carries these emissions per redidere forward as
population grows, and does not attempt to foredaanges in landfill methane capture rates or thmonhof
recycling programs, for example. Emissions in 28&0forecasted to reach 265,830 metric tongeCén increase
of 38 percent above 2006 levels.
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Conclusion

In choosing to engage ICLEI, undertake the Five ebtibne
process, and conduct an inventory of greenhousegéssions,
the District of Columbia has demonstrated commitmén

evaluating and reducing its emissions of greenhgases. This

report lays the groundwork for an ongoing climatet@ction
effort by estimating baseline emissions levels rgaivhich future progress can be demonstrated.

During the 2006 calendar year, the District's goweent operations direct emissions, emissions friguotrcity
consumption, and select indirect sources total€d8P6 metric tons of C@. Of the total emissions accounted for
in this inventory, emissions from the Buildings &h@r Facilities sector were the largest (59 peresnshown in
Figure ES.1 and Table ES.1), totaling 429,301 metiophs of CQe. The Wastewater Facilities sector was
responsible for 24 percent of government operatiemgssions, with a total of 163,454 metric tonsGid.e.
Emissions from the Vehicle Fleet & Off-Road Equiprheector was 47,829 metric tons of £0or 7 percent of
the total for government operations. The Strelettigk Traffic Signals sector was also 7 percentheftotal, with
45,586 metric tons of C®. Emissions from the Employee Commute sectors¢ped vehicles used by District
staff to commute to and from work) were estimate®@®101 metric tons C®, or 5 percent of the emissions
accounted for in the inventory. Finally, emissidrsn the Government-Generated Solid Waste seciounted
for an estimated 625 metric tons of £0Qor 0.1 percent of the government operationd.tot&iven the large
contribution of the Buildings & Other Facilities dnVastewater Facilities sectors to the overall goavent
operations emissions profile, the District shoudg particularly close attention to these sectorinduhe Climate

Action Planning process.

Undertaking efforts to reduce these emissionsalsib reduce energy expenditures, on which Disagencies that
reported costs spent $98,267,863 on energy for tparations in 2006. Of this total, 85 percenthafse energy
expenses ($82,953,877) resulted from the Build&a@ther Facilities sector.

During the 2006 calendar year, the District's comityudirect emissions, emissions from electricignsumption,
and select indirect sources totaled 10,505,946ientins of CQe. Of the total emissions accounted for in this
inventory, emissions from the Non-Residential seatere the largest at 59 percent of inventoriedss During
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the 2006 calendar year, the District’s direct emiss emissions from electricity consumption, aetbst indirect
sources totaled 10,505,946 metric tons ob&ar the community level. Of the total emissionsoamted for in this
inventory, emissions from the Non-Residential segtere the largest (59 percent as shown in FigiBe End
Table ES.2). The Residential sector was respandinl 15 percent of community emissions, with aaltadf
1,517,011metric tons of GO. Between Residential and Non-Residential faedljt emissions from buildings
consisted of approximately 75 percent of commueityssions. Emissions from the Transportation- ¥lehiles
Traveled sector were 2,261,338 metric tons ofe&Z©Or 22 percent of community emissions. Emissfoors Metro
were culled from the Non-Residential sector andew&kpercent of the community total, with 176,918rindons of
COse. Finally, emissions from the Solid Waste seatmounted for an estimated 185,991 metric tons@kCalso
2 percent of the community total. Reducing energysumption from buildings will pay the largestidends for

community-wide emissions reductions.

The next step in the District’s climate protectiffort is Milestone Two: Set an Emissions Reduciianget. The
target brings an enhanced level of focus to thegs® of identifying emissions reduction measui2sveloping a
Climate Action Plan is Milestone Three, and work tbis task has been begun even as the inventoogiig
finalized. The District of Columbia may choose det different targets for government operationsssions
reductions than for community emissions reductiofSLEI recommends selecting several target yesosthat
there is a short-term, mid-term, and long-term gollis also suggested that the District re-ineepntevery 3-5

years to measure progress toward achieving thettarg

District of Columbia Greenhouse Gas Emissions Inventory
2006 Emissions Baseline




Appendices




Appendix A:
The Local Government Operations Protocol

This inventory follows the standard outlined in thecal Government Operations Protocol, which waspéel in
2008 by the California Air Resources Board (ARBJ @aerves as the national standard for quantifyinjraporting
greenhouse emissions from local government op@satibhis and the other inventories conducted irf2de@ the

first to follow LGOP, representing a strong stewdod standardizing how inventories are conductetraported.

A.1 Local Government Operations Protocol

A.1.1 Background

In 2008, ICLEI, ARB, and the California Climate Aat Registry (CCAR) released LGOP to serve as a U.S
supplement to the International Emissions Analy&istocol. The purpose of LGOP is to provide thengifles,
approach, methodology, and procedures needed &dagea local government operations greenhousergassiens
inventory. It leads participants through the preces accurately quantifying and reporting emissjdansluding
providing calculation methodologies and reportingdgnce. LGOP guidance is divided into three maantsp
identifying emissions to be included in the invegtoquantifying emissions using best available neation

methods, and reporting emissions.

The overarching goal of LGOP is to allow local gawraents to develop emissions inventories usingdstals that
are consistent, comparable, transparent, and remmgmationally, ultimately enabling the measuremeh
emissions over time. LGOP adopted five overarchémgounting and reporting principles toward this :end
relevance, completeness, consistency, transparandyaccuracy. Methodologies that did not adherg¢hése
principles were either left out of LGOP or includesl Scope 3 emissions. LGOP was created solehandardize
how emissions inventories are conducted and regioete such it represents a currently accepted atdnfor
inventorying emissions but does not contain anyslative or program-specific requirements. Progspeeific
requirements, such as ICLEI's Milestones or CCAR'sorting protocol, are addressed in LGOP but shoat be
confused with LGOP itself.

Also, while LGOP standardizes inventories from goweent operations, it does not seek to be a wragburate
inventory of all emissions sources, as certainiare currently excluded or otherwise imposgiblaccurately
estimate. This and all emissions inventories tlieeefepresent a best estimate of emissions usisigavailable
data and calculation methodologies; it does notigeoa complete picture of all emissions resultirgm the
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District's operations, and emissions estimatessatgect to change as better data and calculatidghadelogies

become available in the future.

A.1.2 Organizational Boundaries

Setting an organizational boundary for greenho@seggnissions accounting and reporting is an impbfist step
in the inventory process. The organizational boundar the inventory determines which aspects afrafions are
included in the emissions inventory, and whichraot Under LGOP, two control approaches are usetefworting
emissions: operational control or financial contillocal government has operational control oveoperation if
it has full authority to introduce and implemerd @perating policies at the operation. A local gowgent has
financial control if the operation is fully constdited in financial accounts. If a local governmigas joint control
over an operation, the contractual agreement vallehto be examined to see who has authority overating

policies and implementation, and thus the respditgitio report emissions under operational contfolLocal

governments must choose which approach is the apdicable and apply this approach consistentlgughout

the inventory.

While both control approaches are acceptable, therg be some instances in which the choice mayrdate
whether a source falls inside or outside of a logavernment’'s boundary. LGOP strongly encouragesllo
governments to utilize operational control as tihganization boundary for a government operationsssons
inventory. Operational control is believed to masturately represent the emissions sources thatdovernments
can most directly influence, and this boundary assistent with other environmental and air qualporting
program requirements. For this reason, this inwgntwas conducted according to the operational obntr

framework.

A.1.3 Types of Emissions

The greenhouse gases inventoried in this repordeseribed in Section 2.1 As described in LGOP ssioins from

each of the greenhouse gases can come in a nuirfoems:

Stationary or mobile combustion: These are emissions resulting from on-site contugif fuels (natural gas,

diesel, gasoline, etc.) to generate heat, elestrioi to power vehicles and off-road equipment.

Purchased electricity: These are emissions produced by the generatiggower from utilities outside of the
District.

Fugitive emissions:Emissions that result from the unintentional re¢eaf greenhouse gases into the atmosphere
(e.g., leaked refrigerants, methane from wasterdposition, etc.).

13 Please see Local Government Operations Profimcoiore detail on defining your organizational hdary:
http://www.icleiusa.org/programs/climate/ghg-praibc
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Process emissions€Emissions from physical or chemical processing ofaterial (e.g., wastewater treatment).

Al.4 Quantifying Emissions

Emissions can be quantified two ways:

Measurement-based methodologiesefer to the direct measurement of greenhouse egaissions (from a
monitoring system) emitted from a flue of a powkamp, wastewater treatment plant, landfill, or isttial facility.
This methodology is not generally available for mboges of emissions and will only apply to a feacdl

governments that have these monitoring systems.

The majority of the emissions recorded in the inogncan be and will be estimated usicglculation-based
methodologiesto calculate their emissions using activity dama &mission factors. To calculate emissions, the

equation below is used:
Activity Data x Emission Factor = Emissions

Activity data refer to the relevant measuremergredrgy use or other greenhouse gas—generatingsgescsuch as
fuel consumption by fuel type, metered annual gneansumption, and annual vehicle mileage by vehigpe.
Emissions factors are calculated ratios relatinggsions to a proxy measure of activity at an emissisource (e.g.,

CO, generated/kWh consumed). For a list of common &ionis calculations see Table 2.2.

The guidelines in LGOP are meant to provide a commmethod for local governments to quantify and repo
greenhouse gas emissions by using comparabletpatata and emissions factors. However, LGOP reizegrthat
local governments differ in how they collect datmecerning their operations and that many are niet @bmeet the
data needs of a given estimation method. Theref@&P outlines both “recommended” and “alternatinegthods
to estimate emissions from a given source. In $figtem, recommended methods are the preferred chédho
estimating emissions, as they will result in thesmaccurate estimate for a given emission sourttermative
methods often require less intensive data collectiut are likely to be less accurate. This apgradows local
governments to estimate emissions based on thecdatntly available to them. It also allows logalvernments
that are unable to meet the recommended methdubgin developing internal systems to collect tha deeded to

meet these methods.

This inventory has used the recommended activitg dad emissions factors wherever possible, udtegnative

methods where necessary. For details on the mdtigids used for each sector, see Appendix B.

A.1.5 Reporting Emissions
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A.1.5.1 Significance Thresholds

Within any local government’s own operations theik be emission sources that fall within Scopent &cope 2
that are minimal in magnitude and difficult to aely measure. Within the context of local goveenm
operations, emissions from leaked refrigerantskinagenerators and other septic tanks may be consauntes of
these types of emissions. For these small, difficuguantify emission sources, LGOP specifies tipato 5 percent

of total emissions can be reported using estimatiethods not outlined in LGOP.

In this report, the following emissions fell undiee significance threshold and were reported ubig} available

methods:

» Scope 1 fugitive emissions from leaked refrigeréras HV/AC and refrigeration equipment

» Scope 1 Chand NO emissions from vehicle fleet

A.1.5.2 Units Used in Reporting Emissions

LGOP requires reporting of individual gas emissjargd this reporting is included in Appendix B.this narrative
report, emissions from all gases released by arsstoms source (e.g., stationary combustion of ahigas in
facilities) are combined and reported in metricstof carbon dioxide equivalent (G€). This standard is based on
the global warming potential (GWP) of each gas,oltis a measure of the amount of warming a greesehgas
may cause, measured against the amount of warnanged by carbon dioxide. For the GWPs of reported
greenhouse gases, see Table 2.1.

A.1.5.3 Information Items

Information items are emissions sources that, faargety of reasons, are not included as Scope dr, 2 emissions
in the inventory. In order to provide a more conlgicture of emissions from the District's opevat, however,

these emissions should be quantified and reported.

In this report, the following emissions are inclddas information items (emission quantities areorga in

Appendix B):

» Scope 1 Cemissions from ethanol consumption to power veHielet

A common emission that is categorized as an infoomaitem are carbon dioxide emissions caused lgy th
combustion of biogenic fuels. Local governmentd witen burn fuels that are of biogenic origin (wiodandfill
gas, organic solid waste, biofuels, etc.) to gaeemower. Common sources of biogenic emissions tlaee
combustion of landfill gas from landfills or biogh®m wastewater treatment plants, as well asnbmeération of

organic municipal solid waste at incinerators.

14 In the context of registering emissions withimshependent registry (such as the California Clenattion Registry), emissions that fall
under the significance threshold are catbedminimis This term, however, is not used in LGOP and wataused in this inventory.
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Carbon dioxide emissions from the combustion ofjeioc fuels are not included in Scope 1 based tabkshed
international principles® These principles indicate that biogenic fuels.(eagod, biodiesel), if left to decompose
in the natural environment, would release,@@o the atmosphere, where it would then entek liato the natural
carbon cycle. Therefore, when wood or another bimgRiel is combusted, the resulting £€missions are akin to
natural emissions and should therefore not be dersil as human activity-generated emissions. Thea@#i NO

emissions, however, would not have occurred ndyuaald are therefore included as Scope 1 emissions.

A.2 Baseline Years

Part of the local government operations emissiomsritory process requires selecting a “performatatem” with
which to compare current emissions, or a base yeaal governments should examine the range of tiietahave
over time and select a year that has the most atecand complete data for all key emission souttds. also
preferable to establish a base year several yedhg ipast to be able to account for the emisdiengfits of recent
actions. A local government’s emissions inventdrgudd comprise all greenhouse gas emissions oogudtiring a

selectectalendaryear.

After setting a base year and conducting an enmissioventory for that year, local governments stioubke it a
practice to complete a comprehensive emissionsitowg on a regular basis to compare to the basgéae. ICLEI

recommends conducting an emissions inventory at Esery five years.

15 Methane and nitrous oxide emissions from biogérels are considered Scope 1 stationary combustitissions and are included in the
stationary combustion sections for the appropfetdities.
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Appendix B:
LGOP Standard Report

Local Government Operations Standard Inventory Report ICLEI
Loct Backto.

Governments

L fr Sustainability Intro

1. Local Government Profile

Jurisdiction Name:|District of Columbia
Website Address:|http://www.dc.gov/

Size (sg. miles): 68.3

Population: 588,000

Annual Budget: 1,000,000,000

Employees (Full Time Equivalent): 33,000
Climate Zone: 7]

Annual Heating Degree Days:|4571
Annual Cooling Degree Days:{1243

Lead Inventory Contact Name:|Daniel Barry
Title:| Senior Policy Analyst for Climate
Department:| DDOE
Email:{daniel.barry@dc.gov
Phone Number:|202-442-7626

Services Provided:

Water treatment |:| Mass transit (buses) Hospitals E Natural gas utility
Water distribution [[J Mass transit (light rail) O Airport Cother ify below
Wastewater treatment D Mass transit (ferries) D Seaport/shipping terminal
Wastewater collection Schools (primary/secondary) D Marina

D Electric utility Schools (colleges/universities) Stadiums/sports venues

Fire Protection Solid waste collection Convention center

Police D Solid waste disposal Street lighting and traffic signals

Local Government Description:

The 1973 Home Rule Act devolved certain Congressional powers over the District to a local government administered by an elected mayor and the thirteen-member
Council of the District of Columbia. Each of the city's eight wards elects a single member of the council and five members, including the chairman, are elected at
large. There are 37 Advisory Neighborhood Commissions (ANCs) elected by small neighborhood districts. The mayor and council adopt a local budget, which must be
approved by Congress. Local income, sales, and property taxes provide about 67% of the revenue to fund city government agencies and services. Like the 50 states,
D.C. receives federal grants for assistance programs such as Medicare, accounting for approximately 26% of the city's total revenue. The Federal government
operates the District's court system and all federal law enforcement agencies.

2. GHG Inventory Details

Reporting Year: 2006
Protocol Used: Local Government Operations Protocol, Version 1.0 (September 2008)
Control Approach: |Operational Control

GHG Emissions Summary (All Units in Metric Tons Un  less Stated Otherwise)
Note: CO , e totals listed here are summed totals of the estimated emissions of each inventoried gas based upon their global warming potentials (Appendix E of LGOP)
BUILDINGS & OTHER FACILITIES

SCOPE 1 COe CO; CH, N,O HFCs PFCs SFg
Stationary Combustion 169,058 164,481 2,582 1,995
Fugitive Emissions 0.000
Total Direct Emissions from Buildings & Facilities 169,058 164,481 2,582 1,995 0.000 0.000 0.000
SCOPE 2 CO.e CO, CH,4 N>O
Purchased Electricity 260,243 258,781 144 1,318
Purchased Steam
District Heating & Cooling
Total Indirect Emissions from Buildings & Facilities 260,243 258,781 144 1,318
INDICATORS Operating Hours

Square Footage
Number of Employees
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STREETLIGHTS AND TRAFFIC SIGNALS

Number of Vehicles

754,134 |
]

SCOPE 2 CO.e CO, CH,4 N>O
Purchased Electricity | 45,586 45,586 25| 231|
Total Indirect Emissions from Streetlights and Traffic Signals | 45,586" 45,586| 25" 231|
SCOPE 3 CO.e
See list at bottom for some examples
INDICATORS |
SCOPE 1 COze CO, CH,4 N,O HFCs PFCs SFs
Stationary Combustion [ 317] 316/ 1] of | |
Total Direct Emissions from Water Delivery Facilities | 317 316/ 1 o] 0.000/ 0.000/ 0.000|
SCOPE 2 COze CO, CH,4 N,O
Purchased Electricity 10,669 10,609 6 54
Purchased Steam
District Heating & Cooling
Total Indirect Emissions from Water Delivery Facilities 10,669 10,609 6 54
SCOPE 3 CO.e
See list at bottom for some examples
INDICATORS Gallons of Drinking Water
Treated
Gallons of Water Transported
SCOPE 1 COze CO; CH, N,O HFCs PFCs SFe
Stationary Combustion 2,484 2,478] 5 1]
Fugitive Emissions 8,665
Process Emissions
Total Direct Emissions from Wastewater Facilities 11,149 2,478 5 1 0.000 0.000 0.000
SCOPE 2 CO.e CO, CH,4 N>O
Purchased Electricity 141,319 140,525 78 716
Purchased Steam
District Heating & Cooling
Total Indirect Emissions from Wastewater Facilities 141,319 140,525 78 716
SCOPE 3 CO.e
See list at bottom for some examples
INDICATORS Gallons of Wastewater 370 MGD
Treated
Gallons of Wastewater Transported
VEHICLE FLEET
SCOPE 1 COze CO; CH, N.O HFCs PFCs
Mobile Combustion 46,289 45,828| 64 398/ 1,540
Fugitive Emissions | |
Total Direct Emissions from Vehicle Fleet 46,289 45,828| 64 398| 1,540 0.000
SCOPE 2 COe CO. CH,4 N,O
Purchased Electricity for Electric Vehicles H | H |
Total Indirect Emissions from Vehicle Fleet | 0.000] 0.000[  0.000]  0.000|
SCOPE 3 COfe
INDICATORS Number of Vehicles 4,659
Vehicle Miles Traveled 36,929,062
Number of Pieces of Equipment 881
Equipment Gallons Consumed 466,706
\WASTE GENERATION
SCOPE 3 CO.e
Waste All Facilites [ 625
INDICATORS Short tons of solid waste accepted for disposal | 2,685 |
Short tons of recyclable materials accepted for processing |
[EMPLOYEE COMMUTE
SCOPE 3 CO.e
Mobile Combustion 33,101 |
INDICATORS Vehicle Miles Traveled | 76,
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CO,e
Washington Aqueduct 24,845
Total Information Items 24,845 |

Total Emissions

CO.e CO, CHay N.O HFCs PFCs SFe
SCOPE 1 226,813 213,102 2,651 2,395 1,540 = =
SCOPE 2 457,818 455,502 254 2,318 = = =
SCOPE 3 33,726
INFORMATION ITEMS 24,845
POSSIBLE SOURCES OF OPTIONAL SCOPE 3 EMISSIONS POSSIBLE INFORMATION ITEMS
Employee Commute Biogenic CO, from Combustion
Employee Business Travel Carbon Offsets Purchased
Emissions From Contracted Services Carbon Offsets Sold
Upstream Production of Materials and Fuels Renewable Energy Credits (Green Power) Purchased
Upstream and Downstream Transportation of Materials and Fuels| Renewable Energy Credits Sold (GreenPower)
Waste Related Scope 3 Emissions Ozone-depleting Refrigerants/Fire Suppressants not in LGOP
Purchase of Electricity Sold to an End User| Other Information Items
Transmission and Distribution Losses from Consumed Electricity,
Other Scope 3
Local Government Operations Standard Inventory Report [CLEI
Lacal
3. Activity Data Disclosure L_ for Suntainabitity
Every emission source must be accompanied by a reference for the activity data. This worksheet is meant to assist in recording activity data and the methods used to gather those data for
government operations. Activity data represent the magnitude of human activity resulting in emissions; data on energy use, fuel consumtion, vehicle miles traveled, and waste generation are all
examples of activity data that are used to compute GHGs. Detailed disclosure should be made of the activity data used and at what quantities. This disclosure should also cite the source(s) of
the data and the methodology used, including whether that methodology is a recommended method or an alternate method.
Deviations from the primary methodology should be explained in detail. All assumptions and estimations should be cited as such. Local governments may also use this space in the reporting
format to discuss the rationale for the inclusion or exclusion of optional inventory components. It is good practice to include appropriate citations (such as website URL, report title, etc) and all
contact information that is necessary to verify the source and accuracy of the activity data.
BUILDINGS & OTHER FACILITIES (Chapter 6)
SCOPE 1
Stationary Combustion
Emissions Source Name  GHG Methodology Type Methodology Name and Description Resource Quantity  Fuel Unit Data Sources and References
CO.e
CO, Primary Known fuel use 21,460,213/therms Washington Gas
CHa Primary Known fuel use 21,460,213 therms Washington Gas
Natural Gas N.O Primary Known fuel use 21,460,213 therms Washington Gas
HFCs
PFCs
SFe
COze
CO, Primary Known fuel use 1,384,554/ gallons DRES
CH, Primary Known fuel use 1,384,554/ gallons DRES
Fuel Oil N,O Primary Known fuel use 1,384,554|gallons DRES
HFCs
PFCs
SFs
SCOPE 2
Purchased Electricity
Emissions Source Name  GHG Methodology Type Methodology Name and Description Resource Quantity  Fuel Unit Data Sources and References
ICOze
CO, Primary Known Electricity Use 500,858,748 kWh PEPCO
CH, Primary Known Electricity Use 500,858,748 kWh PEPCO
Electricity N,O Primary Known Electricity Use 500,858,748 kWh PEPCO
HFCs
PFCs
SFe
Purchased Steam
Emissions Source Name  GHG Methodology Type Methodology Name and Description Resource Quantity  Fuel Unit Data Sources and References
CO.e
CO; Primary Known Steam Use 80,020/ million pounds DRES
CH, Primary Known Steam Use 80,020/ million pounds DRES
Steam N.O Primary Known Steam Use 80,020/ million pounds DRES
HFCs
PFCs
SFs
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STREETLIGHTS AND TRAFFIC SIGNALS (Chapter 6.2)

SCOPE 2
Purchased Electricity

ces

Emissions Source Name ~ GHG Methodology Type Methodology Name and Description Resource Quantity  Fuel Unit Data Sources and Referen
CO.e
CO. Primary Known Electricity Use 87,734,545 kWh PEPCO
CH, Primary Known Electricity Use 87,734,545 kWh PEPCO
Electricity N,O Primary Known Electricity Use 87,734,545 kWh PEPCO
HFCs
PFCs
SFe

SCOPE 1
Stationary Combustion

Emissions Source Name  GHG Methodology Type Methodology Name and Description Resource Quantity  Fuel Unit Data Sources and References
CO.e
CO, Primary Known Fuel Use 59,505|therms DCWASA
CH,4 Primary Known Fuel Use 59,505/therms DCWASA

Natural Gas N20O Primary Known Fuel Use 59,505|therms DCWASA
HFCs
PFCs
SFe

SCOPE 2
Purchased Electricity

Emissions Source Name  GHG Methodology Type Methodology Name and Description Resource Quantity  Fuel Unit Data Sources and References
CO.e
CO, Primary Known Electricity Use 20,534,096 kWh DCWASA
CH, Primary Known Electricity Use 20,534,096 kWh DCWASA

Electricity N.O Primary Known Electricity Use 20,534,096/ kWh DCWASA
HFCs
PFCs
SFe

SCOPE 1
Stationary Combustion

Emissions Source Name  GHG Methodology Type Methodology Name and Description Resource Quantity  Fuel Unit Data Sources and References
CO.e
CO; Primary Known Fuel Use 466,981/ therms DCWASA
CHa Primary Known Fuel Use 466,981 therms DCWASA
Natural Gas N.O Primary Known Fuel Use 466,981 therms DCWASA
HFCs
PFCs
SFe
SCOPE 2
Purchased Electricity
Emissions Source Name  GHG Methodology Type Methodology Name and Description Resource Quantity  Fuel Unit Data Sources and References
COze
CO, Primary Known Electricity Use 271,979,986/kWh DCWASA
CH, Primary Known Electricity Use 271,979,986/ kWh DCWASA
Electricity N,O Primary Known Electricity Use 271,979,986/kWh DCWASA
HFCs
PFCs
SFe
SCOPE 1
Fugitive Emissions
Emissions Source Name  GHG Methodology Type Methodology Name and Description Resource Quantity  Unit Data Sources and References
Nitrification/Denitrification |N,O Primary Population Served 15/ metric tons N,O DCWASA
Effluent Discharge N.O Primary Population Served 16 metric tons N,O DCWASA
VEHICLE FLEET (Chapter 7)
SCOPE 1
Mobile Combustion
Emissions Source Name  GHG Methodology Type Methodology Name and Description Resource Quantity  Fuel Unit Data Sources and References
COze
CO, Primary Fuel use 2,521,172/ gallons DPW
. CH, Alternate Model Year 2,521,172|gallons DPW
Gasoline N,O Alternate Model Year 2,521,172/ gallons DPW
HFCs
PFCs
SFe
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CO,e
CO, Primary Fuel use 97,171 gallons DPW
CH, Alternate Model Year 97,171|gallons DPW
E85 N20 Alternate Model Year 97,171 gallons DPW
HFCs
PFCs
SFe
CO.e
CO, Primary Fuel use 2,252,289 gallons DPW
CH, Alternate Model Year 2,252,289 gallons DPW
Diesel N20 Alternate Model Year 2,252,289 gallons DPW
HFCs
PFCs
SFe
CO.e
CO, Primary Fuel use 94,726/ gallons DPW
CHa Alternate Model Year 94,726 gallons DPW
Compressed Natural Gas  [N,O Alternate Model Year 94,726/ gallons DPW
HFCs
PFCs
SFe
Fugitive Emissions
Emissions Source Name  GHG Methodology Type Methodology Name and Description Resource Quantity  Unit Data Sources and References
Refrigerants R-134 Alternate Estimating based upon equipment inventory 1,184kg
and use
WASTE GENERATION (Scope 3)
SCOPE 3
Emissions Source Name ~ GHG Methodology Type Methodology Name and Description Resource Quantity  Unit Data Sources and References
Known waste weight; Estimated waste
Generated Waste CHa Primary/Alternate weight based upon volume and number of 2,685/tons DRES
containers
EMPLOYEE COMMUTE (Scope 3)
SCOPE 1
Stationary Combustion
Emissions Source Name  GHG Methodology Type Methodology Name and Description Resource Quantity  Fuel Unit Data Sources and References
CO.e
Proxy Year Estimated Fuel Use-based upon Online survey of all
co, Alternate daily vehicle miles traveled for all 3,639,221 gallons employees;_ see Appendix
repspondents extrapolated to represent all C of Narrative report for
local government employees more information
Proxy Year Estimated Fuel Use-based upon Online survey of all
CH, Alternate daily vehicle miles traveled for all 3,639,221 gallons employees;_ see Appendix
. repspondents extrapolated to represent all C of Narrative report for
Gasoline local government employees more information
Proxy Year Estimated Fuel Use-based upon Online survey of all
N,O Alternate daily vehicle miles traveled for all 3,639,221 gallons employees;_ see Appendix
repspondents extrapolated to represent all C of Narrative report for
local government employees more information
HFCs
PFCs
SFe

ces

SCOPE 1
Stationary Combustion

Emissions Source Name  GHG Methodology Type Methodology Name and Description Resource Quantity Fuel Unit Data Sources and Referen
ICOze
CO, Primary Known fuel use 160,925/therms Washington Aqueduct
CHy Primary Known fuel use 160,925|therms Washington Aqueduct

Natural Gas N,O Primary Known fuel use 160,925/therms Washington Aqueduct
HFCs
PFCs
SFe
CO,e
CO, Primary Known fuel use 18,318|gallons Washington Aqueduct
CH, Primary Known fuel use 18,318/ gallons Washington Aqueduct

Fuel Oil N20 Primary Known fuel use 18,318|gallons Washington Aqueduct
HFCs
PFCs
SFe
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SCOPE 2
Purchased Electricity
Emissions Source Name ~ GHG Methodology Type Methodology Name and Description Resource Quantity  Fuel Unit Data Sources and References
CO,e
CO, Primary Known Electricity Use 45,703,249/ kWh Washington Aqueduct
CH,4 Primary Known Electricity Use 45,703,249|kWh Washington Aqueduct
Electricity N,O Primary Known Electricity Use 45,703,249|kWh Washington Aqueduct
HFCs
PFCs
SF,
POSSIBLE SOURCES OF OPTIONAL SCOPE 3 EMISSIONS POSSIBLE INFORMATION ITEMS
Employee Commulte| Biogenic C0, from Combustion
Employee Business Travel Carbon Offsets Purchased|
Emissions From Contracted Services| Carbon Offsets Sold
Upstream Production of Materials and Fuels} Renewable Energy Credits (Green Power) Purchased
Upstream and Downstream Transportation of Materials and Fuels| Renewable Energy Credits Sold (GreenPower)
Waste Related Scope 3 Emissions| Ozone-depleting Refrigerants/Fire Suppressants not in LGOP
Purchase of Electricity Sold to an End User| Other Information Items
Transmission and Distribution Losses from Consumed Electricity|
Other Scope 3}
Local Government Operations Standard Inventory Report [CLEI
. . Lescal
4. Calculation Methodology Disclosure Governments
Tor Sustalrability
In addition to activity data, every emission source must be accompanied by the emission factor used, a reference for each emission factor, and the calculation
[BUILDINGS & OTHER FACILITIES (Chapter 6)
SCOPE 1
Stationary Combustion
Emissions Source Name GHG Default/Alternate Emission Factor Emission Factor Sources and References
CO,e
CO, Default 53.06 kg/MMBtu LGOP v1 Table G.1
CH, Default 5 g/MMBtu LGOP v1 Table G.3
Natural Gas N,O Default 0.1 g/MMBtu LGOP v1 Table G.3
HFCs
PFCs
SFe
CO,e
CO, Default 10.15 kg/gallon LGOP v1 Table G.1
CH, Default 11 g/MMBtu LGOP v1 Table G.3
Fuel Oil N,O Default .6 g/MMBtu LGOP v1 Table G.3
HFCs
PFCs
SFe
SCOPE 2
Purchased Electricity
Emissions Source Name GHG Default/Alternate Emission Factor Emission Factor Sources and References
COze
CO, Default 1,139 Ibs/mWh eGRID 2007
CH, Default 30.270 Ibs/gWh eGRID 2007
Electricity N,O Default 18.710 Ibs/gWh eGRID 2007
HFCs
PFCs
SFg
CO,e
CO, Default 53.06 kg/MMBtu LGOP v1 Table G.1
CH,4 Default 5 g/MMBtu LGOP v1 Table G.3
Steam (Natural Gas) N,O Default 0.1 g/MMBtu LGOP v1 Table G.3
HFCs
PFCs
SFe
STREETLIGHTS AND TRAFFIC SIGNALS (Chapter 6.2)
SCOPE 2
Purchased Electricity
Emissions Source Name  GHG Default/Alternate Emission Factor Emission Factor Sources and References
CO,e
CO, Default 1,139 Ibs/mWh eGRID 2007
CH, Default 30.270 Ibs/gWh eGRID 2007
Electricity N,O Default 18.710 Ibs/gWh eGRID 2007
HFCs
PFCs
SFg
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SCOPE 1
Stationary Combustion
Emissions Source Name  GHG Default/Alternate Emission Factor Emission Factor Sources and References
COze
CO, Default 53.06 kg/MMBtu LGOP v1 Table G.1
CH, Default 5 g/MMBtu LGOP v1 Table G.3
Natural Gas N,O Default 0.1 g/MMBtu LGOP v1 Table G.3
HFCs
PFCs
SFs
SCOPE 2
Purchased Electricity
Emissions Source Name  GHG Default/Alternate Emission Factor Emission Factor Sources and References
COze
CO; Default 1,139 Ibs/mWh eGRID 2007
CH, Default 30.270 Ibs/gWh eGRID 2007
Electricity N,O Default 18.710 Ibs/gWh eGRID 2007
HFCs
PFCs
SFe
SCOPE 1
Fugitive Emissions
Emissions Source Name  GHG Default/Alternate Emission Factor Emission Factor Sources and References
Nitrification/Denitrification |N2O Default Population Served Iiggp v1 Equation
Effluent Discharge N20 Default N-Load 'i(?gp v Equation
VEHICLE FLEET (Chapter 7)
SCOPE 1
Mobile Combustion
Emissions Source Name  GHG Default/Alternate Emission Factor Emission Factor Sources and References
CO,e
CO; Default 8.81 kg/gallon LGOP v1 Table G.9
LGOP v1 Table
CH, Default Varies by model year G.10; Table G.12 for
_ other equipment
Gasoline LGOP v1 Table
N.O Default Varies by model year G.10; Table G.12 for
other equipment
HFCs
PFCs
SFe
COe
CO, Default 5.56 kg/gallon LGOP v1 Table G.9
LGOP v1 Table
CH, Default Varies by model year G.10; Table G.12 for
other equipment
E85 LGOP v1 Table
N.O Default Varies by model year G.10; Table G.12 for
other equipment
HFCs
PFCs
SFe
COe
CO, Default 10.15 kg/gallon LGOP v1 Table G.9
LGOP v1 Table
CH, Default Varies by model year G.10; Table G.12 for
. other equipment
Diesel LGOP v1 Table
N.O Default Varies by model year G.10; Table G.12 for
other equipment
HFCs
PFCs
SFe
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Emission Factor Sources and References

COze
CO; Default .054 kg/scf LGOP v1 Table G.9
CH, Default Varies by vehicle type LGOP v1 Table G.11
Compressed Natural Gas K .
N2O Default Varies by vehicle type LGOP v1 Table G.11
HFCs
PFCs
SFe
Fugitive Emissions
Emissions Source Name  GHG Default/Alternate Emission Factor
. LGOP v1 Table
Refrigerants |R-134 None |GW P-1000 EAGE.2 H

WASTE GENERATION (Scope 3)

SCOPE 1

Emissions Source Name GHG Default/Alternate Emission Factor Emission Factor Sources and References
EPA Waste
Reduction Model
http://www.epa.gov/cl
imatechange/wycd/w
Generated Waste CH,y Alternate Varies by waste type aste/calculators/War
m_home.html; Public
Administration waste
charaterization
provided by CIWMB
EMPLOYEE COMMUTE (Scope 3)
SCOPE 1
Stationary Combustion
Emissions Source Name  GHG Methodology Type Methodology Name and Description Data Sources and References
COze
CO; Default 8.81 kg/gallon LGOP v1 Table G.9
CH, Default Varies by model year LGOP v1 Table G.10
Gasoline N,O Default Varies by model year LGOP v1 Table G.10
HFCs
PFCs
SFe

SCOPE 1
Stationary Combustion

Emissions Source Name GHG Default/Alternate Emission Factor Emission Factor Sources and References
COze
CO; Default 53.06 kg/MMBtu LGOP v1 Table G.1
CHq Default 5 g/MMBtu LGOP v1 Table G.3
Natural Gas N0 Default 0.1 g/MMBtu LGOP v1 Table G.3
HFCs
PFCs
SFs
COze
CO; Default 10.15 kg/gallon LGOP v1 Table G.1
CH, Default 11 g/MMBtu LGOP v1 Table G.3
Fuel Oil N,O Default 6 g/MMBtu LGOP v1 Table G.3
HFCs
PFCs
SFs
SCOPE 2
Purchased Electricity
Emissions Source Name  GHG Default/Alternate Emission Factor Emission Factor Sources and References
CO.e
CO; Default 1,139 Ibs/mWh eGRID 2007
CH, Default 30.270 Ibs/gWh eGRID 2007
Electricity N20 Default 18.710 Ibs/gWh eGRID 2007
HFCs
PFCs
SFs

POSSIBLE SOURCES OF OPTIONAL SCOPE 3 EMISSIONS

POSSIBLE INFORMATION ITEMS

Employee Commute

Employee Business Travel

Emissions From Contracted Services

Upstream Production of Materials and Fuels|

Upstream and Downstream Transportation of Materials and Fuels|
Waste Related Scope 3 Emissions|

Purchase of Electricity Sold to an End User|

Transmission and Distribution Losses from Consumed Electricity|

Other Scope 3

Renewable Energy Credits (Green Power) Purchased
Renewable Energy Credits Sold (GreenPower),
Ozone-depleting Refrigerants/Fire Suppressants not in LGOP
Other Information Items|

Biogenic CO;, from Combustion
Carbon Offsets Purchased

Carbon Offsets Sold
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Appendix C:
Employee Commute

Emissions from employee commuting were calculateskd on responses to a survey on commuting behavior
distributed through the Department of Transportafind the February 2009 District Government eNetesle
Greenhouse gas emissions were calculated for soegppndents and then extrapolated to accountlfDisdrict
employees. The following sections explain in detz methodology used to:

1. Survey District employees about their commutindgyat
2. Calculate greenhouse gas emissions for all empsoybe responded to the employee commute survey

3. Use emissions calculated from survey results imast emissions for all District employees
C.1 Employee Commute Survey

A survey asking employees about their commutingbigins were distributed in the Department of Tramtgiion
and a link to the survey was also sent in the Fara009 District Government eNewsletter. The sywas
created using Surveymonkey.com, and asked emplogeeswer questions about their commuting behawoa
typical week commuting to work. This survey wadrilisited to employees regardless of whether theguer
worked for the District in 2006. Among other quest, employees were asked about the different mafdes
transportation they use to commute, the frequeritywhich they use each mode of transport, andlistance

traveled to arrive at work. Survey questions weteed under five general categories:

Commute Origin — From where do District employeasisute?
2. Transportation Mode — In a typical week, how oftiishemployees use each type of transportationtitoge
work? Employees said they take public transpontatiarpool, and/or drive alone to work one or more

days per week were asked a series of follow-uptiuresto help calculate greenhouse gas emissions.

a. Walking

b. Biking

c. Public Transportation
d. Carpooling

e. Driving Alone

f. Telecommuting
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3. Annual Work Day Count — How many days of the yeabistrict employees commute to work?
Employees were asked how many months of the yeginthork for the District and the amount of vacation
and extended leave they took in the past yeara$t assumed that all District employees have 12 paid
holidays each year and that seasonal employeeangapaid holiday for each month they work for the
District.

4. Employee History — Did the employee work for thetbct in 20067?
C.2 Calculating Emissions from Survey Results

Emissions were calculated for all employees wheeliaone or carpooled one or more days per week figt

step was to calculate the total mileage drivengailbns of fuel consumed in one year. The fuel nonsion data
was converted into Cemissions and mileage data was converted ig@ahd CH emissions using emissions
factors (EFs) from the Local Government Operatidretocol (LGOP). Emissions from public transpodativere
not included in the employee commute section ofriientory since these emissions were calculatélenransit

section of the inventory.
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Appendix D:
Government-Generated Solid Waste
Methodology

Emissions from the waste sector are an estimateathane generation that will result from the anbiero
decomposition of all organic waste sent to landfillthe base year. It is important to note thabalgh these
emissions are attributed to the inventory year Inictv the waste is generated, the emissions thesselill occur
over the 100+ year timeframe that the waste wilomepose. This frontloading of emissions is the aagh taken
by EPA’s Waste Reduction Model (WARM). Attributiradl future emissions to the year in which the wastes
generated incorporates all emissions from actiakert during the inventory year into that year'segleouse gas
release. This facilitates comparisons of the impaxtactions taken between inventory years and dmtwthe
Districts. It also simplifies the analysis of thmpact of actions taken to reduce waste generatiativert it from
landfills.

D.1 Emissions Calculation Methods

As some types of waste (e.g., paper, plant defois] scraps, etc.) generate methane within the rabie
environment of a landfill and others do not (emetal, glass, etc.), it is important to charactetize various

components of the waste stream. Waste characieriZar government-generated solid waste was eggtidnasing

the EPA*Municipal Solid Waste Generation, Recycling anddosal in the United States” report for 2006.

Most landfills in the D.C. area capture methanessians either for energy generation or for flariBBA estimates
that 60 percent to 80 perc&hof total methane emissions are recovered at tidfils to which the District sends

its waste. Following the recommendation of LGOR,ECadopted a 75 percent methane recovery factor.

Recycling and composting programs are reflectethénemissions calculations as reduced total tonoageaste
going to the landfills. The model, however, doe$ capture the associated emissions reductions pstfeam”
energy use from recycling as part of the inventoihis is in-line with the “end-user” or “tailpipefpproach taken
throughout the development of this inventory. Iltngortant to note that, recycling and compostinggpams can
have a significant impact on greenhouse gas emissihen a full lifecycle approach is taken. Mantféog
products with recycled materials avoids emissionmfthe energy that would have been used duringetian,

transporting and processing of virgin material.

16 AP 42, section 2.4 Municipal Solid Waste, 2.4p://www.epa.gov/ttn/chief/ap42/index.html
17 “Upstream” emissions include emissions that may occur in your jurisdiction resulting from maaafuring or harvesting virgin
materials and transportation of them.
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D.1.1 Methane Commitment Method

CO,e emissions from waste disposal were calculatengusie methane commitment methmatlined in the EPA
WARM model. This model has the following generahfiola:

COe = W* (1-R)A

Where:

W, is the quantify of waste type “t”

R is the methane recovery factor,

A is the CQe emissions of methane per metric ton of wastleeatlisposal site (the methane factor)

While the WARM model often calculates upstream esiniss, as well as carbon sequestration in the ilgrttiese

dimensions of the model were omitted for this jgaittir study for two reasons:

This inventory functions on an end-use analysiterathan a life-cycle analysis, which would cadtal upstream

emissions), and this inventory solely identifiesssions sources, and no potential sequestratiokssi
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Appendix E:
Conducting a Monitoring Inventory

The purpose of this appendix is to assist Dissteff in conducting a monitoring inventory to me@sprogress
against the baseline established in this inventepprt. Conducting such an inventory representestohe five of
the Five- Milestone Process, and allows a locabgawent to assess how well it is progressing towaahieving its

emissions reduction targets.

This inventory was conducted by ICLEI in conjunatieith numerous staff from key District agencies.facilitate
a monitoring inventory, ICLEI has documented allthoé raw data, data sources, and calculation metheed in
this inventory. Future inventories should seek @plicate or improve upon the data and methods usdbis
inventory. Wherever possible, however, ICLEI stignggcommends institutionalizing internal data eotion in
order to be able to meet the recommended methdtisezlin LGOP.

E.1 ICLEI Tools for Local Governments

ICLEI has created a number of tools for the Districuse to assist them in future monitoring ineeies. These
tools comply with the methods outlined in LGOP. 3&dools are designed to work in conjunction withQP,
which is, and will remain, the primary referencecaiment for conducting an emissions inventory. Thesds
include:

* A “master data sheet” that contains most or athefraw data (including emails), data sources,
emissions calculations, data templates, notesausions and exclusions, and reporting tools (shart
and graphs and the excel version of LGOP repottnb)

» A copy of all electronic raw data, such as finaremrds or Excel spreadsheets

» LGOP reporting tool (included in the master dateestand in Appendix B) that has all activity data,
emissions factors, and methods used to calculaitesiems for this inventory

» Sector-specific instructions that discuss the tygfesmmissions, emissions calculations methods, and
data required to calculate emissions from eaclosexs well as instructions for using the data
collection tools and calculators in the master datet

» The appendices in this report include detailed odtogies for calculating emissions from Scope 3
employee commute and government-generated solittyaswell as two versions of the employee

commute survey

It is also important to note that all ICLEI membegseive on-demand technical assistance from 8l liaison,

which local staff should feel free to contact ay anint during this process.
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E.2 Improving Emissions Estimates

One of the benefits of a local government operationentory is that local government staff can tdgrareas in
their current data collection systems where dall@atmn can be improved. For example, a local gorent may
not directly track fuel consumption by each vehialed instead will rely upon estimates based uponT\Vidi
purchased fuel to calculate emissions. This affeoth the accuracy of the emissions estimate andhaae other

implications for government operations as a whole.
During the inventory process, ICLEI and local goweent staff identified the following gaps in dateat, if
resolved, would allow the District to meet the meooended methods outlined in LGOP in future invaator

» Direct tracking of refrigerants recharged into HVA@d refrigeration equipment
» Direct tracking of fire suppressants recharged fintosuppression equipment
» Refrigerants recharged into vehicles in the vetflelet

» Solid waste generated from government facilities

ICLEI encourages staff to review the areas of mgsiata and establish data collection systemafsrdiata as part
of normal operations. In this way, when staff axady to re-inventory for a future year, they widivie the proper

data to make a more accurate emissions estimate.

E.3 Conducting the Inventory

ICLEI recommends the following approach for local’grnments that wish to conduct a monitoring inggnt

Step 1: Identify a Climate Steward

This steward will be responsible for the Distriatisnate actions as a whole and could serve a€hEllliaison in
all future climate work. In the context of a momitg inventory, the steward will be responsible foitiating

discussions on a new inventory.

Step 2: Determine which Sectors to Inventory

There are many ways to determine which sectorsg/dp local government’s operations, but the eas@ereview
will be LGOP Standard Report, which is located hiotiAppendix B and in the master data sheet. Thiuthent
clearly delineates which sectors will need to beeioried within a local government’s operations avhich
LGOP sectors do not apply to the District.

Step 3: Gather Support: Identify Data Gathering Tea m and Leads

Coordination and acceptance among all participatgartments is an important factor in coordinatirgyccessful

inventory. To that end, the inventory coordinatbowld work with the District administrator to idé@gtall staff
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who will need to be part of the inventory. To faatle this process, ICLEI has documented all peagkociated
with the inventory in the master data sheet—themmeas are located in the final completed data favmehch
sector. Once this team has been identified, thenitory coordinator should hold a kickoff meetingttwihe
administrator, all necessary staff, and relevamadenent and agency heads which clearly commursictite
priority of the inventory in relationship to compef demands. At this meeting, the roles of eack@grincluding

the inventory coordinator, should be established.

Step 4: Review Types of Emissions and Available Met  hodologies for Applicable Sectors

Local staff should then review LGOP and the ingtains documents provided through this inventorybtdter
understand the types of emissions for each sefworekample, within Mobile Emissions, G@missions and
CH4/N,O emissions represent two different data requirésnand emissions calculations methodologies). Each
emissions type may have more than one possiblmatsin methodology, and it is important that theeimory
coordinator understands all possible methodologies be able to communicate this to all partiesstisgiin the

data gathering.

Step 5: Review Methodologies Used for the 2005 Inve  ntory to Determine Data to Collect

In order to duplicate or improve upon the methodsduin this inventory, local staff should againieew the
methods used for this inventory—these methodsga@docated in Appendix B—and within the masteadsheet.
These methods reflect the data limitations for dachl government (as many local governments caotdobtain
data necessary to meet the recommended method$G@P). Wherever possible, these methods should be
duplicated or, if it is possible, replaced with thecommended methods outlined in LGOP. Using these
methodologies, staff will determine what data netedbe collected and communicate this effectivelythe data

gathering team.

Step 6: Use the Data Forms as a Resource During Dat a Gathering

A number of questions will come up during the dgashering process that may be difficult to answ@LEl has
attempted to capture all of the questions thateadusing the 2006 inventory and how they were aigire through
the master data sheet. Within the master data,sétaét should review the raw data, working dataj aompleted
data forms to review how raw data was convertefihed data, and also to review any notes takenQiyHl staff

during the 2006 inventory process.

For example, reviewing the buildings data withire ttnaster data sheet will allow local staff to rewibow
individual accounts were separated into each cagegad which counts may have been excluded from the

inventory.
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Step 7: Calculate Emissions

ICLEI has provided the staff lead on the 2006 inegnwith all spreadsheets and tools needed toulzdke the
emissions included in this report. Staff should tsse options to calculate emissions by inputtipgated activity
data. ICLEI staff and ICLEI trainings are availabdeassist local government staff in calculatingssions.

Step 8: Report Emissions

The master data sheet also contains the LGOP SthR#gorting Template, which is the template adbptie ARB
as the official reporting template for governmepéeiations emissions inventory. This tool, as welthe charts and
graphs tool provided by ICLEI can be used to reporissions from government operations. Also, lgoafernment
staff should utilize this narrative report as guidea narrative report if they so choose.

Step 9: Standardize and Compare to Base Year

Conducting a monitoring inventory is meant to sesigea measuring point against the baseline yeagsepted in
this report. In order to make a more accurate coisqa it is necessary to standardize emissions ftationary
sources based upon heating and cooling degree (d&af§ can use a ratio of heating /cooling degragsdto

standardize across years).

In addition, it is important, when comparing emiss across years, to clearly understand where iemiskevels
may have changed due to a change in methodology®rto excluding an emissions source. For exanifplee
default method was used to estimate refrigerakilgain 2004 (this method highly overestimatesehesissions),
and the recommended method was available in a arorgtyear, this would appear as a dramatic redogti these
emissions even though actual leaked refrigerantsbeasimilar to the base year. Changes such ae esild not
be seen as progress toward or away from an emsssgaluction target, but emissions estimates shuiladjusted
to create as much of an apples-to-apples compaasquossible. If such an adjustment is not possstédf should
clearly note the change in methodology betweensy@hen comparing emissions.
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