= == ey om wm
A —

TAY ':,.}"L‘ City of Durham &

| %\Q Durham County

GREENHOUSE GAS EMISSIONS INVENTORY AND LOCAL ACTION
PLAN FOR EMISSION REDUCTIONS

September 22, 2006

Submitted by:
ICLEI Energy Services

City Hall, West Tower, 16™ Floor
100 Queen Street West

Toronto, ON, M5H 2N2

Phone: (416) 392-0238

Fax: (416) 392-1478

Email: ies@iclei.org

Web site: www.iclei.org/canada



Durham GHG Inventory Draft 2

Table of Contents

I = - Tt o | (o 11 ] o [T 6
1.1 Durham: Amongst International Leaders.............ccceeiiiiiieiieeeeeieeeieeeeeiiien 6
1.2 TimING IS EVErYINING ...eveeiiiii e 6
1.3  Cities for Climate Protection: Five MilestortesSustainability........................ 7

2 Introduction — EMISSIONS ANAIYSIS .......uuueeeeriiiiiiiiiiiaas e eeeeeeeeeveeveeeaneeees 8
2.1 /=Y g ToTo (o] [ o V20U 8

21.1 EleCtriCity EMISSIONS. ...uuiiiiiiiiiei et 8
2.1.2 FUBI EMISSIONS....ceiiiiiiiiiiiieee et 9
2.1.3  Transportation EMISSIONS........uuuuuiiiiiiieeeee e siereeeeiineviieeeaseeennnae s 9
2.1.4  Solid Waste EMISSIONS.........uuuiiiiiiiiiiiiiiieeiaaaieesisssiiseneeeeeeeeaeeae e e e e 11
2.2 Community Inventory & Forecast Data Collection..............ccoevvvvvivncinnnnnn. 12
221 =0 £ ] | SRR 12
2.2.2 NALIUFAL GAS....ceeeeiiiitiiiiiii ettt ettt a s e e e e e e e e e e e eeeeeeeeenenns 12
2.2.3  Other fUBIS.....coi e e 12
2.2.4  TranSPOrtALION.......cooiiiiiieeieeiititi et e e e e e e e e e e e e aaa e bbb 13
2.2.5 SOOI WASTE. ....uutiiiiiiiiiiiiiiiie ettt 13
2.2.6 Off-R0OAA ENQINES....ccoiiiiiiiiiiiiiieia ettt e e e 14
227  Growth INAICALOrS. ..ccccoiiiiiiiiiiiiiie ittt e 14
2.3 Local Government Operations Inventory & Foré&sga Collection ............ 15

G I @] 401 0 U113V 1177 0 (] 16
3.1 OVEBIVIBW ...ttt et ettt et bttt e s e e e e e e e e aeeeeaeeeeeenneeeeeeennees 16
3.2 RESIAENTIAL ...ttt 18
3.3 (O70] 0010 0 T=T (ol = | U 18
3.4 INAUSTIIAL .. e e 19
3.5 TranSPOITALION ........ceeeiiiiieiiiiie s eeeee e ittt a e e e e e e e e e e e e eeeeeesenennneeeseneens 20
3.6 SOl WASHE ..eeieeieiieiiii ittt 20

4  Local Government Operations INVENLOIY ..o evviiiiiiiiieiiieieiieeee 23
A1 OVEIVIBW..coiiiiiiiiiiiie et eeeens ettt ettt e e e e e e e e e e e e s s s s s s bnnreeeeeeeeeeeeas 23
4.2 BUIIAINGS ..ottt e e e e e e e e e e e e e e eeeeeeeeeeennee 24
4.3 VENICIE FIBBT ..euueeiiiiieiiiii i 26
4.4 Street, Traffic & Other Outdoor LIghts .......cccccciiiiiiniieiiiis 26
4.5 Water & Wastewater Treatment ............cccceeeeriiiineeiieeii e 27
4.6  Solid Waste Produced by Local Government O[me1sit.............ccvvvvvennnnnnnnn. 28

5  COMMUNILY FOFECAST.......uuvuieeiiiie i i e s ettt s s e e e e e e e e e e e e eeeeeseeennneeeennnees 29
5.1 2030 Business-As-Usual SCENANI0........couueeeeuuiiieieeeeeeieiiieeeeiiiiiiiiiies 30
5.2 2030 Planned Emission Reduction SCEeNArO ccocee.oooooeiviiiiiiiiiiieeeeeeeeee 30
5.3 Community Emissions Forecast SUMMArY ....ccccueeueiiiiiiieneee e 32

6 Local Government Operations FOreCast .....cocceccciiiieeeeeeiiiiieeeeeiiiie s 33
6.1 2030 Business-As-Usual SCENANIO........coeeeriiiiiiiiiiaaae e eeeeeeeeeeeeeeaines 33

6.1.1 2 LU T] o [T o 13 34
6.1.2  VEhICle FIEEL ..o 34
6.1.3 St lIgNTS .. i e ——————— 34
6.1.4  Water and WaStEWALEL:..........uuuuuuiiiiiieei ettt 34
6.1.5 {42 ] (PP 36



Durham GHG Inventory Draft 2

6.2 2030 Planned Emission Reduction SCeNario ccoom...ccooevvveiiiiiiiiiiiiieeee e 36
6.3  Summary of GHG and CAP Emission Scenarios...........cccceeevvvvevvvvvvnnnnnnns 36
7 Emission RedUCtion MEASUIES...........oi it eeeeeeeees 37
7.1 EXisting ComMmMUNILY MEASUIES............e oo e e e eeeeeeveeetiannen e e e e e e aaeaeaaens 37
7.2 Future CommUNIty MEASUIES.......ciiiieiieeeeeeeee et 44
7.3 Existing Reduction Measures for Local Governhi@perations.................... 48
7.4  Future Reduction Measures for Local Governrgdrations....................... 50
8 Local Action Plan Implementation Plan..........cccooovvviiiiiiiiiii e 53
8.1 Departmental Roles & ReSpoNSIDIlItIES ... e ceveeiiieeeiiiiiiiiiiiiiie e 35
8.2 MoNitoring & FOHOW-UP.......ovveiiiiiiiiceee e e e e aeeeeeas 53
8.3 FUNGING .. ettt e e e e e e e s te e et e e e eeeeeeeeeeessnnnnes 53
Appendix A — Solid Waste Emission Calculation Metblmgy................cccovvvvvvvriinnnnnnns 55
Appendix B — Material Waste Stream DiStribDUtions............ccouuevivveiiiiiinieneieeeeeeeen, 57
Appendix C — Inputs Used in EPA’S NONROAD MOU€luuue.vviuieieeiieieeeeeiiiieeieeiiiiiinns 59
Appendix D — Data Providers and SOUICES. ... cmm i eiiiiiiiiiiieiiiiiiicieee e ee e e 60
Appendix E — Local Government Inventory: 2004/2@tergy Use & Costs by
INdIVIdUAl BUIINGS. ...ttt e et e e e e ae e e e e e n e eeeeannaes 62
Appendix F — Changes to Building Tenure (Fiscal Y2205 through 2030)................. 69
Appendix G — Details of Community Emission Reductdeasures ...............ccceeeeeee. 77
Appendix | — Details of Local Government EmissioedRction Efforts ........................ 79



Durham GHG Inventory Draft 2

LIST OF TABLES

Table 1. Base Year 2004/2005 Community Energy G#é¢? and GHG Emissions (tons)

................................................................................................................................. 16
Table 2. Residential Sector: Base Year 2004/20@5dnUse, CAP & GHG Emissions
(0T 1) P 18
Table 3. Commercial Sector: Base Year 2004/2005dyndse, CAP & GHG Emissions
(0T 1= P 19
Table 4. Industrial Sector: Base Year 2004/2005@nese, CAP & GHG Emissions
(0T 1= U 19
Table 5. Transportation Base Year 2004/2005 Fue| G&P and GHG Emissions (tons)
................................................................................................................................. 20
Table 6. Solid Waste Base Year 2004/2005 Matensiribution and GHG Emissions. 22
Table 7. Local Government Operations Emissiongsodf Year 2004/2005 (tons) ...... 23
Table 8. Local Government Buildings: Base YearrgpéJse, Energy Costs and

[ T ESES] 0] g ES (o 1 ) T PURSS 24
Table 9. Durham County: Top Five Large Emissioreisive Facilities............cc.......... 25
Table 10. City of Durham: Top Five Large Emissiotehsive Facilities....................... 25
Table 11. Local Government Vehicle Fleets: Baser 2884/2005 Energy Consumption,
COSES AN EMISSIONS ...ttt e e e e e st e e e e e es s s s e e e nnaanne 26
Table 12. Local Government Street, Traffic & Ot@rrtdoor Lights: Base Year
2004/2005 Energy Use, Energy Costs and EmIiSSIONS)(L.......coeveeeeieeeeiiiiiieeieiiiiiiinns 27
Table 13. Local Government Water & Wastewater Tnegit: Base Year 2004/2005
Energy Use, Energy Costs and Related GHG & CAP §i0TS ............cccoeeevvvvvveveeninnnns 28
Table 14. Community Forecast Growth INdiCators...............uuveeiiiiiiiiiiiiieeeeieeniaes 30
Table 15. Community CAP & GHG Emission Forecast B1@y...............ccecevvvvvvevennns 32
Table 16. Local Government Operations: 2005 & 2BB8@ssion Scenarios (Emissions in
Bo]1i:) U, W R 36
Table 17. Existing Community Emission Reduction Beas and Their Potential Annual
0] = 1o PP 38
Table 18. New Community Emission Reduction Meastumgdemented After Base Year
2004/2005: Estimated Annual EmisSion REAUCHIONS.aa. . ..uvivviiiiiiiiiiiiiiiiiieeeeeeee 45
Table 19. Existing Local Government Emission RéiduncMeasures ................ccceeeee. 48
Table 20. Local Government Operations: Planned Bielzxpanded Emission Reduction
IMBAISUIES ...ttt emme ettt e e et e e ettt e e et e e s e mman e e e et e e ennn e eeenans 50
Table 21. Off-Road Engine Base Year 2004/2005: @XPHG Emissions Estimated
Using EPA NONROAD MOUEL .......couuiiiiiiiiiiieeeee ettt eeeaeeeeeees 78
LI1ST OF FIGURES

Figure 1. Community Greenhouse Gas Emissions bto6m FY 2005....................... 17
Figure 2. Base Year Distribution of GHG Emissiormsri Local Government Operations
................................................................................................................................. 24
Figure 3. Community GHG Emission Scenarios 2008200ugh 2030....................... 29
Figure 4. Community GHG emissions: Comparison @328nd 2030 Planned Emissions
................................................................................................................................. 31



Durham GHG Inventory Draft 2

Figure 5. Local Government Operations GHG Emisstresnarios Forecasts 2005 —

List of Acronyms

BAU — business as usual; a scenario in which growdheativities continue to follow
existing patterns.

Btu — (British Thermal Units) standard unit of enerthe quantity of heat required to
raise the temperature of 1 pound of liquid watef lWegree Fahrenheit at the
temperature at which water has its greatest de(egijyroximately 39 degrees Fahrenheit)
CAP — criteria air pollutant, air pollutants includingrogen oxides (NOx) sulfur oxides
(SOx), carbon monoxide (CO), particulate matter YPahd volatile organic compounds

(VOC)

CCP — Cities for Climate Protection; an internationampaign of over 700 local
governments in 29 countries who are committeddoaciag greenhouse gas emissions.

DCHC LRTP — Durham-Chapel Hill-Carrboro Metropolitan Plargi@rganization
2030 Long Range Transportation Plan

GHG - greenhouse gases, including carbon dioxide)JQ@ethane (Ch), and nitrous
oxide (NO)

GHGs - equivalent C@(used to describe greenhouse gas emissions inadejol
volume of carbon dioxide).

ICLEI —Local Governments of Sustainability (formerly theéernational Council for
Local Environmental Initiatives)

kWh — kilowatt hours

LAP — Local Action Plan

CCP — Cities for Climate Protection

t — tons; typically the unit of measure in which esnons are calculated
VMT — Vehicle miles traveled (measure of miles tragetehin community

that can be used to estimate fuel consumptiorsahdequent greenhouse gas
emissions)
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1 Background

1.1 Durham: Amongst International Leaders

In 1996 the City of Durham passed a resolutioroto jhe Cities for Climate Protection

(CCP), an international campaign of local governtmavho are committed to achieving
guantifiable reductions in local greenhouse gasseioms, improved air quality, and

enhanced urban livability and sustainability. Bynjog the City in the development of

this inventory and local action plan, Durham Couhfs indicated its desire to take a
leadership role in climate change mitigation andyjaality improvement.

Overt 7 70 mulglc!gahtles t.'n 2t US CCP Participants are saving over $535
countries - worldwide participatgy -y jion each year in energy and fuel costs
in the Cities for Climate

Protection. In the United States;,
over 160 municipalities have joined the CCP. Toggetthese communities are home to
55 million Americans - 20% of the total US popubati Collectively, American CCP
participants are reducing greenhouse gases by i@mtbns per year, equivalent to the
emissions produced annually by four million passengehicles, or 1.8 million
households. These communities are also reducingl lac pollutants by more than
43,000 tons per year and saving over $535 millioariergy and fuel costs.

1.2 Timing is Everything

In 2006, the North Carolina Department of Environtnagnd Natural Resources (DENR)
convened the first meeting of the Climate ActioarPAdvisory Group (CAPAG). The
purpose of the CAPAG will be to develop public necoendations to DENR and the
Division of Air Quality for a state level climatectgon plan, focusing in particular on
economic opportunities and co-benefits associatéti potential climate mitigation
actions. The goal of the CAPAG is to seek consemsus comprehensive series of
individual proposed actions to reduce GHG's in Ro@tarolina. With so many of the
sources of GHG emissions being under their direadirect control, local governments
will undoubtedly play a key role in enabling Nor@arolina to achieve any emission
reduction target it establishes. Because the Chitpuwham, Durham County, and the
State of North Carolina are planning for climatearmipe action concurrently, they are
therefore poised to aid one another in achievirar tmutual goals of climate change
mitigation and social and economic vitality.

Orange County, Carrboro, and Chapel Hill are culyedeveloping a greenhouse
emission inventory and local action plan. Given pheximity of the two counties, their

shared interest in climate change mitigation, ahistory of cooperation, it makes sense
that the two Counties work to identify potentialission reduction measures that could
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be implemented cooperatively in Durham and Orangen@/, allowing the governments
to maximize their available resources.

1.3 Cities for Climate Protection: Five Milestones to
Sustainability

The City of Durham has committed to follow the fivelestone framework of the Cities
for Climate Protection. The five milestones are:

Milestone 1. Conduct a baseline emissions inventory and foted&esed on energy
consumption and waste generation, the city caleslgreenhouse gas emissions for a
base year (e.g., 2005) and for a forecast year, (2030). The inventory and forecast
provide a benchmark against which the city can oreggrogress.

Milestone 2. Adopt an emissions reduction target for the fosecgear. The local
government establishes an emission reduction téogéhe local government. The target
both fosters political will and creates a framewaik guide the planning and
implementation of measures.

Milestone 3. Develop a Local Action PlanThrough a multi-stakeholder process, the
local government develops a Local Action Plan thegcribes the policies and measures
that the local government will take to reduce gheerse gas emissions and achieve its
emissions reduction target. Most plans includenaeline, a description of financing
mechanisms, and an assignment of responsibilidepartments and staff. In addition to
direct greenhouse gas reduction measures, most glanm incorporate public aware-ness
and education efforts.

Milestone 4. Implement policies and measurdhe local government implements the
policies and measures contained in their Local dkctPlan. Typical policies and

measures implemented by CCP participants inclu@eggnefficiency improvements to

municipal buildings and water treatment facilitiedreetlight retrofits, public transit

improvements, installation of renewable power aggbions, and methane recovery from
waste management.

Milestone 5. Monitor and verify resultsMonitoring and verifying progress on the
implementation of measures to reduce or avoid gr@ese gas emissions is an ongoing
process. Monitoring begins once measures are ingslead and continues for the life of
the measures, providing important feedback thatbmmsed to improve the measures
over time.
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2 Introduction — Emissions Analysis

Durham’s inventory and forecast capture emissioom fall areas of local government
operations (e.g., City and County owned and/or ateer buildings, streetlights, transit
systems, wastewater treatment facilities) and fedincommunity-related activities (e.qg.,

residential and commercial buildings, motor velsclevaste streams, industry). The
inventory and forecast provide a benchmark agawtsth the City and County can

measure progress. In combination with an analykih@ impacts of existing climate

mitigation activities in the County, the inventamll also enable the City of Durham and

Durham County to identify those areas in which fbeal governments and the

community at-large have successfully reduced eomssiand those areas that are
auspicious for new mitigation activities. In thisnse, the inventory and forecast are
policy development tools.

2.1 Methodology

ICLEI used the Clean Air and Climate Protection A software to develop a
greenhouse gas (GHG) emission inventory, foretasgiet and local action plan. ICLEI
also used the software to undertake an analysisitefia air pollutants (CAP) produced
within the County. The CACP software applies faetl sector-specific greenhouse gas
and criteria air pollutant emission factors to itgpof energy consumption in order to
determine the emissions generated by the energy use

2.1.1 Electricity Emissions

GHG emissions from energy consumption are caladlbgsed on emissions coefficients
which specify the amount of GHGs per unit of enerffye coefficients are standard for
different fuel types, but vary for electricity camsption depending on the annual average
mix of fuel types used to produce the electricitgl dhe area of the country in which the
municipality is located. The software defines regiovariations in electricity emission
factors using the regions of the country that afeneéd by the North American Electric
Reliability Council (NERC) and correspond to griokhoected electricity-producing
regions of the country. Durham County is locatethinmiNERC region 09 - Southeastern
Electric Reliability Council/Excluding Florida.

CAP emissions are calculated using activity lewslth emission factors. The CAP
emission factors used are provided in the CACPRaso#t. The net emission of a pollutant
from a given source in tons per year is expressati@product of the emission factor by
the source’s activity rate:

E=EBxA

The emission factor s process specific and has a unit of mass pertigpgmass or
volume) of raw material processed at source, &g.emission factor from natural gas
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combustion has a unit of pounds per millions of Btunatural gas burned. The activity
rate A is the quantity (mass or volume) processeldeasource per unit time.

The CACP software is programmed to use a calendar jor emissions estimates;
accordingly, the average of the 2004 and 2005 eomdsctors for all fuel types was
used to estimate emissions for the fiscal year 20®5discussion of the process
undertaken to collect inputs for the software isaded in the following section.

2.1.2 Fue Emissons

The CACP software uses a set of criteria air pafitiemission factors for each of the
Residential, Commercial and Industrial sectors #rat based on average technologies
found in these sectors.

These emissions factors represent the typical ens®f air pollutants associated with
the burning of the fuels listed. In some cases,dmission factors vary by sector (e.g.
emissions for fuel oil are different in the induskrthan the residential sector). These
average emission factors can be used as defaubisgtiout the residential, commercial
and industrial sectors for both inventory and measuanalysis, and they are
recommended for use in the analysis modules.

The software uses a separate common set of cariosidel emission factors for all
sectors (municipal, residential, commercial, indaktand transportation). As carbon
dioxide emissions vary only with the type and antooinfuel consumption and do not
have significant technology dependence, they goelikere separately.

2.1.3 Transportation Emissions

It is important to note that the CAP emissions picati in this report were produced
using the CACP software. NOx and VOC emissionnesties from the transportation
sector are also produced by the Division of Air [Quaas part of the transportation
conformity process using the EPA’'s Mobile6 mod&ue to differences in the CACP
software and Mobile6 models, the emissions do naticin This report uses emissions
produced by the CACP software in order to ensursistency with the emissions from
other sectors and to ensure that the emissionsiiomecan be easily reproduced and
updated by the local governments.

The quantification framework for the transportatisactors in the CACP software

(Transportation sector in the community moduledhivle Fleet and Employee Commute
sectors in the Government modules) is based omapleiequation for describing the

impact of a particular measure or strategy. Thiewhg equation separates the vehicle
miles traveled (VMT) component (number of tripsidéh of trips, number of people per
vehicle) from the vehicle fuel efficiency (milesrpdS gallon ) and fuel (emissions/unit

of fuel) components. For both greenhouse gasesiapollutants:
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Emissions = Vehicle Miles Traveled X Emissions Yehicle Mile

The two terms in this equation -- VMT and EmissiddT -- break down further. First,
there is the VMT term, which tracks the three dateants of VMT for any particular
mode:

Vehicle Miles Traveled = (Person-Trips/Personsvadricle) X Trip Length (km)

The term in brackets represents vehicle-trips. difierence between the number of
individual person-trips and the number of vehiclpg depends on how many people
there are in the vehicle. The vehicle occupanciofapersons per vehicle) is critical and
is the main reason why transit and car-pooling sueh effective ways of reducing
emissions per passenger mile of travel.

The second factor — Emissions/VMT -- also breaksrdto separate factors describing
the fuel efficiency of the vehicle and the emissiartensity of the fuel being used:

Emissions per VMT = Fuel Efficiency (i.e. milesrpéS gallon )
X Emissions per Unit of Fuel (the ftygbe factor)

Combining these factors leads to the five-factomiala for transportation emissions:
CO2 Emissions=(A/B) X C X D X E

Where

A is the number of person trips made using thealehype
B is the number of people per vehicle (occupanciofa

C is the trip length

D is the fuel consumption (in L/200km)

E is the emissions per unit of fuel (i.e. the fiyple factor)

Each one of these factors is determined by a nurabether factors (technological,
behavioral, structural, etc.), and even these @rfgaitors are not independent. A switch
from automobile to diesel transit bus that chartbesvalues of A for cars and buses, for
example, usually means D and E go up (bad) buté® gmp even more (good). People
are more likely to walk or bicycle for short trigS affects A). For cars, we know that
fuel consumption per vehicle mile is higher for ghaps (cold start effect) so that when
C for cars goes down (good), D goes up (bad).

In addition, while carbon dioxide emissions varytguirectly with the amount of fuel
consumed and can therefore be specified in termesmidsions per unit of fuel burned,
criteria pollutant emissions are not so directgdtfor the quantity of fuel consumption.
Air pollution emissions and emission standardsvighicles are more often expressed in
emissions per vehicle-mile, without reference te filel efficiency of the vehicle. Two
vehicles with very different fuel efficiencies cduhave similar air pollution emissions

10



Durham GHG Inventory Draft 2

per mile traveled and conversely, two vehicles vgittmilar pollution emission profiles
could have quite different fuel efficiencies.

In this software, average transportation emiss@ingreenhouse gases and air pollutants
are based on actual average emissions of the emtiread fleet of each vehicle type.
However, when it comes to emissions associated witticular vehicle standards,
greenhouse gas emissions are computed based oefficedncy and criteria pollutants
are computed based on vehicle miles of travel.

214 Solid Waste Emissions

Greenhouse gas emissions from waste and wastedetetasures depend on the type of
waste and on the disposal method. Details of ththade used to calculate emissions
produced by the decomposition of solid waste aresiged in Appendix A. The CACP
software does not calculate CAP emissions generbiedsolid waste. Insufficient
information is available on CAP emissions produdsd solid waste to enable the
development of accurate coefficients for the sofewa

11
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2.2 Community Inventory & Forecast Data Collection

221 Electricity

According to staff at the North Carolina UtilitigSommission, four electric utilities

provide service within Durham County. These comgsrare Duke Energy, Piedmont
EMC, Wake EMC and Progress Energy. The DCHC MP@estgd data on electricity

consumption by residential, commercial and indaktcustomers within the FY 2005

from each of these utilities. Duke Energy provid®dctricity consumption figures for

each sector. Piedmont EMC provided an estimatheofotal number of commercial and
residential customers they service within the Cpuasibng with an estimate of the
average annual electricity consumption by theirdesgtial and commercial customers.
Wake EMC provided an estimate of electricity usehsir customers (which include one
state park and several households). ICLEI contaetedress Energy for their data and
did not receive a response. As a result, any engigggibuted by Progress Energy within
Durham County was left out of the inventory.

2.2.2 Natural Gas

PSNC is the only natural gas provider within Durh@wounty. PSNC provided ICLEI
with natural gas consumption data for each of #sedential, commercial and industrial
sectors. These categories are based on PSNC’sctagsgs which are based directly on
the volume of gas consumed and not necessarilyytiee of business of the customer.
However, communications with PSNC staff suggested the rate class divisions would
largely follow the Standard Industrial Classificati (SIC) system which classifies
commercial and industrial enterprises. In other dsprthose consumers included in
PSNC'’s “industrial” rate class would most likely leeagaged in an industrial goods-
producing industry as defined the SIC.

2.2.3 Other fuds

In addition to electricity and natural gas, otheel§ including propane, kerosene, light
and heavy fuel oils, stationary diesel and coalumed to power homes, businesses and
institutions within Durham County. At the onsettbé project, ICLEI contacted each of
the fuel providers within Durham County to requéata on fuel use by their customers
within the fiscal year 2004/2005. ICLEI discoverdt the vast majority of these fuel
providers do not track fuel sales by County or@eahd were therefore unable to provide
data. The same conclusion was drawn from conversatwith staff at state fuel
associations within North Carolina (e.g. North Qi Propane Gas Association).

Accordingly, ICLEI collected state-level fuel saleftata from the U.S. Energy

Information Administration (EIA). Sales of distiteafuel oil and kerosene by end-use in
North Carolina were available for years up to amduding 2004. With this information,

12
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ICLEI used state-level indicators, to determinerapjpmate volumes of fuel used per
household and commercial and industrial employeéorth Carolina.

These factors were then multiplied by the numberoifiseholds and employees in
Durham County to create an estimate of the totall @ise in the county. The EIA does
not publish data on propane or coal sales by ercatithe state level. EIA does publish
national coal consumption by end-use. This distrdouwas applied to coal-use in North
Carolina to estimate consumption per sector. Aystmimpleted for the National Propane
Gas Association provided estimates of propane copsan by end-use in North
Carolina (Vida et al, 2004).

2.24 Transportation

DCHC MPO provided average daily vehicle miles ttagefor eight vehicle classes
defined by the EPA’'s MOBILE6 on-road emission mautglsoftware. All of these
classes correspond with the vehicle classes useuhvihe CACP software, except for
the MOBILEG6 classes Light Duty Gas Vehicle (LDGWdaLight Duty Diesel Vehicles
(LDDV). In MOBILEG6 a LDDV or LDGYV is defined as agssenger car with [gasoline or
diesel] engines up to 6000 Ib gross vehicle weighe CACP software further divides
light duty gasoline-fueled vehicles into the clasgaito-Full-Size, Auto Mid-Size and
Auto — Sub-Compact/Compact and assigns specificefifieiencies and emission factors
to each of these classes. The CACP software divid@DV into Auto Full-Size and
Auto-Sub-Compact/Compact. ICLEI used the size ditarstics of the US on road
automobile fleet to apportion the LDGV VMT to eamhthe CACP gasoline automobile
classes. Using a weighted average of automobiés ¢/ size-class in the US for 1975 to
2005, ICLEI estimated that the following distritarti of automobiles by size in the US:
54% sub-compact/compact autos, 31% mid-size aumos 1&% large autos. This
distribution was confirmed in the table “Vehicleo&t and New Sales in the United
States, 2002 Calendar Year” from the Transportakoergy Data Book: Edition 24,
published by the Center for Transportation Analy$isis distribution was applied to the
LDGV VMT estimates provided by the DCHC MPO. ICL&duld not find information
to determine or estimate how Durham County’s LDDaéf is distributed by automobile
size. Accordingly, ICLEI assumed that LDDV VMTs Durham County would be by
sub-compact or compact automobiles.

2.2.5 Solid Waste

A characterization of Durham’s material waste strefistribution was not available from
either the City of Durham or the North Carolina Bign of Pollution Prevention and
Environmental Assistance. Accordingly, to charaeterthe material waste stream of
municipal solid waste (MSW) generated within Durh@wunty, ICLEI used an average
distribution published by the EPA. Orange County ltmmpleted several audits of
construction and demolition (C&D) waste generatéthiw its borders; ICLEI applied the

13
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results of these audits to Durham’s C&D waste toveste. SedAppendix B for the
material waste stream distribution applied to kbthMSW and C&D waste.

2.2.6 Off-Road Engines

The Cities for Climate Protection Protocol (CCPgslmot include emissions produced by
off-road engines (i.e. lawnmower, golf carts antl)dbecause of the difficulties faced by
communities in accurately tracking populations asd of these types of equipment and
in accurately calculating the associated CAP ewnssiHowever, ICLEI used the EPA’s
NONROAD emissions modeling tool to estimate theepbal emissions associated with
off-road engine use within Durham County. ICLEI abed model inputs (i.e. fuel

characteristics) from the North Carolina Divisioh Air Quality. Appendix C

contains a summary of the inputs ICLEI used inrtieelel and Appendix F contains the
emissions analysis results.

2.2.7 Growth Indicators

Staff within the Durham City-County Planning Depaent provided the research team
with growth indicators for the residential, commat@and industrial sectors. This data
included population, number of households, commkm@nd industrial employees and
land-use for the baseline year 2005 and the forgeas 2030.

Staff within the DCHC MPO provided the researchmeaith estimates of total vehicle

miles traveled within Durham on a typical day in080and 2030. VMT was broken
down by time of day, road type and MOBILE®6 vehiclass.
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2.3 Local Government Operations Inventory & Forecas t Data
Collection

Members of the technical team provided energy copsion and cost data for their area
of local government operations. A complete list ddta sources is provided in

Appendix D . In the absence of data, estimates of total enasgyand/or cost were
made; these cases are described in detail in #pesefic sections of the report.

Where possible, technical team members also prdwiggails of proposed new energy-
consuming infrastructure that will be acquired bg City and/or County prior to 2030.
Team members were asked to provide estimates ofptitential annual energy
consumption of this infrastructure. Where thesenmeges were unavailable, ICLEI
developed estimates based upon annual energy useniar existing infrastructure
within the City and the County. ICLEI also reviewdte Capital Improvement Plans
published by both the City and the County to idgrdand characterize new infrastructure
projects.

15
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3 Community Inventory

3.1 Overview

The Community inventory provides an estimate ofoalthe greenhouse gas and criteria
air pollutant emissions produced within Durham QGgumvhether by residents in their
homes or by local businesses as they carry out tparations. Five key sectors are
included in the community inventory: residentiadjmamercial, industrial, transportation,

and solid waste. Other emissions from off-road eegiare summarized in Appendix+
Changes to Building Tenure (Fiscal Year 2005 throug h
2030).

During the fiscal year 2004/2005, the communitydoimed approximately 6,837,434 tons
of GHGs. Table 1 provides a summary of energy &AP and GHG emission
production for each sector. The transportatiortasegas responsible for 39% of the
greenhouse gas emissions produced in the Countyvasdhe largest single source of
emissions, followed by the commercial sector (311#g),residential sector (18%) and the
industrial sector (12%) and solid waste methanefigaimg reduced greenhouse gases
production by 16,052 tons. Figure 1 provides auosthation of the contribution of
emissions from each sector.

Table 1. Base Year 2004/2005 Community Energy UseAP and GHG Emissions (tons
Total Energy

(MMbtu) NOXx SOx
Residential 8,539,653 | 2,038 5,432 209 32 126 | 1,221,609
Commercial 13,209,215 | 3,688 | 10,731 353 48 249 | 2,161,090
Industrial 7,034,559 | 1,778 4,042 315 40 141 845,904
Transportation 30,663,784 | 8,792 455 60,851 6,353 260 | 2,624,882
Solid Waste 0 NA NA NA NA NA (16,052)
Total 59,447,211 | 16,295 | 20,661 61,729 6,473 776 | 6,837,434
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Figure 1. Community Greenhouse Gas Emissions by Ger in FY 2005
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It is difficult and sometimes even unfair, to comg@er capita emissions in different
communities. Factors such as the fuel used to genalectricity, the availability of
alternative fuel in the community and the type @ade of business development in the
region can make comparison difficult. That saids itseful to understand Durham’s per
capita emissions in regards to broader state atiohahper capita emissions as reduction
efforts wrought at these levels should benefit @omts emissions and like wise
Durham’s efforts to reduce its emissions will ifhce state and national emission
outputs. In 2005, Durham generated approximatelf£2®ns of GHGs per capita. In
2004, per capita GHG emissions in the US were aqmpately 24.09 tons.

In the following section of this report, energy samption and resulting emissions
produced within each of the community sectors bélldiscussed in detail.

! Source: Based on 2004 populations estimates jeiolisy US Census Bureau and total GHG emissions
produced in US in 2004 as published by US EPA. Nated US emissions include some sources not
included in CCP inventory (e.g. agricultural sodmagement, air transportation and others.)
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3.2 Residential

In 2005, there were approximately 97,838 househwmd3urham County. On average,
each of these households produced 12.5 tons of Gdh@sconsumed 87 MMBtu of
energy. Table 2 provides a summary of energy copsomby and subsequent emissions
produced within the residential sector. Within tesidential sector, energy is consumed
for such end-uses as space and water heatingaapgd, lighting and space cooling.

The greatest source of household GHG emissionsurhdn County was electricity

consumption (78% of total GHGs), followed by natugas consumption (16%) -

propane (3%), kerosene (2%), light fuel oil (2%} aoal (less than 1%). The Energy
Information Administration (EIA) did not report asales of heavy fuel oil within North

Carolina in 2004.

Table 2. Residential Sector: Base Year 2004/2005 éngy Use, CAP & GHG Emissions (tons)
Fuel Total NO, SO, CO VOC PM;; GHGs
Energy

(MMBLtu)

Electricity 4,402,240 1,652 5,245| 120 14 106 | 948,285
Natural Gas 3,094,243 272 10 67 14 8 191,169
Coal 8,512 5 25 2 0 2 924
Kerosene 325,681 43| 135 9 1 5 27,481
Light Fuel Oif 236,668 31 17 6 1 4 19,564
Propane 472,309 36 0 5 1 1 34,186
Total 8,539,653| 2,039| 5,432| 209 31 126 1,221,609

3.3 Commercial

Approximately 135,023 people were employed in tlenmercial sector in Durham
County in 2005. Commercial operations occupied @@&million square feet of facility
space during the same perlodThe average commercial business produced 16dbns
greenhouse gas emissions per employee or 0.0péorssjuare foot of facility space.

2 The EIA only reports total No. 2 Distillate Salsliveries to residential customers in NC, it does
break the No. 2 distillate out into fuel oil anaésl fuel. Accordingly, some of the fuel contaimethe

EIA data may be fuel oil, while other fuel may be#2 diesel (likely used for off-road vehicles).diaer

to determine only the amount of light fuel usedhe residential sector in Durham, ICLEI used infation
provided by the NC Petroleum Marketers Associatwimy assumes that approximately 4.3% of Durham'’s
homes are heated with light fuel oil. Accordinghie PMA, the average oil-heated NC home uses 400
gallons of fuel oil per year, which would mean thpproximately 1,690,641 gallons of oil are used in
Durham each year.

% Based on total area of occupied space for OFQCamdmercial Land Uses, as provided by Durham
City/County Planning. In 2005, the total area ofuqued square feet of OFC space was 11,172,51%;sq.
18,950,762 sq. ft. of commercial space was occugigihg the same period.
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A summary of energy use and associated emissiopsoigded inTable 3 The largest
source of greenhouse gas emissions was electdgomgumption (86%), followed by
natural gas consumption (11%).

Table 3. Commercial Sector: Base Year 2004/2005 By Use, CAP & GHG Emissions

(tons)

Fuel Type

NOy

SO

CO VOC PMy

GHGs

Electricity 8,667,959 3,251| 10,326| 237 27| 208| 1,867,162
Natural Gas 3,844,328 323 13| 83 18 10| 237,511
Coal 101,179 56| 300| 23 1 26| 10,981
Kerosene 45,346 6 19 1 0 1 3,826
Light Fuel Oif 169,488 22 70| 5 ) 3 14,011
Propane 379,844 29 0] 4 1 1 27,493
Heavy Fuel Ofl 1,071 1 2] 0 0 0 106
Total 13,209,215 3,688| 10,730 353 48| 2491 2,161,090
3.4 Industrial

In 2005, Durham County’s industrial sector emploggroximately 52,420 people and
occupied over 20 million square feet of facilityasg. Approximately 16 tons of GHGs
were generated for each employee and 0.04 tommigem®ns per square foot of industrial
space. The average annual energy use per squareds®.35 MMBtu.

Table 4 provides a summary of energy use and associateéssiens produced within
Durham’s industrial sector in 2004/2005.

Table 4. Industrial Sector: Base Year 2004/2005 Engy Use, CAP & GHG Emissions (tons)

Fuel Type Total NO, SO, CO VOC PM;; GHGs
Energy
(MMBtu)
Electricity 2,105,945 790| 2,509 58 6 51| 453,641
Natural Gas 2,701,916 397| 190| 113 20 14| 166,930
Coal 1,737,659 541| 1310| 109 7 74| 188,593
Kerosene 13,856 2 6 0 0 0 1,169
Light Fuel oif 107,067 8 17 27 6 1 8,830
Propane 363,142 38 0 6 1 1 26,284
Heavy Fuel ol 4,974 2 11 1 0 1 457
Total 7,034,559 1,778| 4,043| 314 40 142 | 845,904

4 Based on estimates of No. 2 fuel oil and No.stilttite sales to commercial and industrial secioisC
5 Based on estimates of No. 4 distillate and residiiaales to the commercial and industrial sextorNC
® Approximately 20,036,153 square feet of spaceaeasipied by industry, including industrial

warehousing.
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3.5 Transportation

As discussed earlier in this report, the transpiortasector is the single largest source of
GHG emissions within the County. In the year 20088 motor vehicles traveled
approximately 3,246,653,998 miles within Durham @Gtyu or approximately 13,445
miles per year per resident. Table 5 summarizearti@unt of fuel used by these vehicles
and the emissions they produced. Gasoline-fuelddches traveled 92% of the total
vehicle miles traveled (VMT) and accordingly proddahe majority of GHG and CAP
emissions.

It is important to note that the CAP emissions ablg 5 were produced using the CACP
software. NOx and VOC emission estimates from tt@sportation sector are also
produced by the Division of Air Quality as parttbe transportation conformity process
using the EPA’s Mobile6 model. Due to differengeshe CACP software and Mobile6

models, the emissions do not match. This repas esnissions produced by the CACP
software in order to ensure consistency with thessions from other sectors and to
ensure that the emissions inventory can be easgyoduced and updated by the local
governments.

Table 5. Transportation Base Year 2004/2005 Fuel 6sCAP and GHG Emissions (tons)

Fuel Type Total NO, SO, CO VOC | PMyy GHGs
Energy
(MMBtu)
Gasoline 24,936,6085,224| 317 | 58,158| 6,004| 113| 2,127,077
Diesel 5,727,177 3,567| 138| 2,693| 349| 147| 496,806
Total 30,663,784 8,791| 455| 60,851| 6,353| 260 2,624,822

3.6 Solid Waste

In 2004/2005 approximately 36,205 tons of consiomcand demolition (C&D) waste
and 271,892 tons of municipal solid waste (MSW) waxluced within Durham County.
As a result of effective handling, the waste re=iiih a reduction of greenhouse gases of
16,052 tons of GHGs (see Table 6 for a breakdowenutsions by waste and material

type).

Waste produced within Durham County is sent to ndifferent landfills. Most
(approximately 195,910 tons) of Durham’s waste @atso the Brunswick landfill in
Virginia, which flares methane. Methane is genetatelandfills as waste decomposes
under anaerobic (without oxygen) conditions. Sinwethane is 23times more potent
than CO2 as a greenhouse gas, combusting it redtscgmtential global warming
potential. Methane flaring significantly reduces GHbroduction associated with solid

" International Panel on Climate Change’s Third Asseent Report
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waste generation. Furthermore, since a fractiothefcarbon found in solid waste is
never released, but remains sequestered indefinitelhe landfill, landfills can act as

carbon sinksThe negative values found in Table 6 are the regutirbon sequestration
in the landfill, combined with the impact of metleaftaring.
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Table 6. Solid Waste Base Year 2004/2005 Materiaidbribution and GHG Emissions

Waste Type WEACHELS Material Percent GHGs (tons)
of Total Waste
Stream
Municipal Solid Waste Paper Products 26% 2,424
Food Waste 16% 20,184
Plant Debris 8% (11,715)
Wood/Textiles 13% (20,321)
All Other Waste 37% 0
Construction & Demolition Paper Products 3% 37
Wood/Textiles 32% (6,661)
All Other Waste 65% 0
Total (16,052)
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4 Local Government Operations Inventory

4.1 Overview

Local government operations of the City of Durhamd ®urham County resulted in the
production of approximately 102,20®ns of greenhouse gases in the fiscal year
2004/2005. Table 7 provides a summary of energyersergy costs, criteria air pollutant
and greenhouse gas emissions by area of local mmeert operatioris

Table 7. Local Government Operations Emissions inical Year 2004/2005 (tons)

Total Energy

Operations (MMbtu) Cost (3)° NOx SOx CO VOC PM10 GHGs

Buildings 305,455 | 3,422,357 71| 186 8 ) 4| 42741
Vehicle Fleet 178,924 | 2,055,099 60 3| 316 33 2| 15,306
Streetlights 49,239 | 1,778,128 18 59 1 0 1| 10,607
Water/Sewage 163,668 2,381,078 58 182 4 1 4| 33,556
Waste 0 3,307 0 0 0 0 0 -4
Total 697,286 | $9,639,969 | 207 | 429 | 329 35 11 | 102,206

An illustration of the contribution of each area aperations to total greenhouse gas
emissions is provided in Figure 2. In the fiscahy2004/2005, energy use within City
and County buildings was the largest source ofrdreese gas emissions within local

government operations, followed by emissions predu@s a result of energy

consumption for water and wastewater treatment.

8 Numbers in tables may not add due to rounding.
° Costs do not include traffic lighting costs; ICLi&lawaiting confirmation of these costs.
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Figure 2. Base Year Distribution of GHG Emissionsom Local Government Operations
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4.2 Buildings

The City of Durham manages approximately 1,928,6@G0are feet of facility spate
Durham County operates 37 buildings with a totadaaiof 1,212,000 square feet.
Collectively, energy use within these facilitiessuted in the production of
approximately 42,741 tons of greenhouse gas emis$n2004/2005. Energy use within
these facilities costs the City and County appratety $3,422,357. Table 8 provides a
summary of energy use, cost and emissions gendrgitdee City and County’s facilities.
A complete list of City and County facilities isguided in Appendix E along with the
energy use and emissions generated by each facility

Table 8. Local Government Buildings: Base Year Ermrgy Use, Energy Costs and Emissions
(tons)

Total

Energy
Jurisdiction Fuel Type (MMBtu)
City Electricity 69,637 | $1,263,040 26 83 2 0 2 | 15,000
County Electricity 85,737 | $1,294,455 32 102 2 0 2| 18,468
City Natural gas 40,738 $459,220 3 0 1 0 0| 2517
County Natural gas 109,344 $405,642 10 0 2 1 0| 6,756
Total 305,456 | $3,422,357 71 185 7 1 41 42,741

10 City of Durham Property Schedule, July 1, 2002.

24



Durham GHG Inventory Draft 2

To maximize the effectiveness of any investmenéd the City or County may wish to
make to reduce greenhouse gas emissions that femultenergy use in their facilities,
the City and County may want to target those fiedithat produce the greatest amount
of emissions and are the most energy intensiveginergy use/square foot).

Table 9. Durham County: Top Five Large Emission-Inensive Facilities

Building GHG Total Energy Total Total
Intensity Energy Use  Intensity | Energy Area
(GHGs/1000 (MMBtu) (MMBtu/ | Costs (Sqg. Ft)
Sq. Ft) 1000 Sq.
Ft)
Detention 10,139 34.9 100,065 344.0| $511,338 290,919
Facility
Judicial 2,951 20.8 16,448 116.2| $184,469| 141,462
Building
(Including 3
parking lots)
Health 1,875 25.7 8,721 119.5| $125,056| 73,000
Department
Main Library 1,442 22.2 7,663 117.9| $92,072| 63,000
Judicial 733 28.5 3401 132.4| $59,792| 25,692
Building Annex

Note: ICLEI has acquired square footage for lesnthwenty-five percent of the City owned and
operated facilities, therefore, we have been unabkccurately assess which buildings are the
most energy intensive. We are looking into theipiisg of determining the square footage of
more of the buildings. We are also examining thesiimlity of including school board
owned/operated facilities to the municipal invegtdfor now, we have provided a list of energy
intensive facilities from the buildings with knosquare footage.

Table 10. City of Durham: Top Five Large Emission-htensive Facilities

Building Total @ GHG Total Energy Total Total
GHGs | Intensity Energy Intensity | Energy Area
(GHGs/1000  Use (MMBtu/ | Costs (Sqg. Ft)
Sq. Ft) (MMBtu) | 1000 Sg.
Ft)
101 City Hall 4,338 34.3 20,139 159.2| $282,850| 126,510
Plaza
505 W Chapel | 1,730 22.9 10,300 136.2| $139,423 75,630
Hill
409 Blackwell 1,574 39.3 7,305 182.6| $151,624 40,000
600 Murray 788 35.0 5,947 263.7| $85,286| 22,550
1900 Camden 768 20.4 5,930 157.3| $82,762| 37,700
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4.3 Vehicle Fleet

In fiscal year 2004/2005, the City operated apprately 1,195 fleet vehicles (excluding
off-road vehicles). During the same period, the @@pwperated a fleet of approximately
360 vehicles. The City's vehicles consumed appraxaly 771,214 gallons of gasoline
and 407,233 gallons of diesel fuel. The County'$icles consumed approximately
235,238 gallons of gasoline and 23,136 gallonsesal. These fuel consumption figures
exclude fuel used in off-road engines which thaeSifor Climate Protection Protocol
does not require participants to include in theirentories. Fuel purchased with a fuel
key is included in the summary in Table 11, altHodige exact end-use of this fuel is
unknowrt’. A summary of the GHG and CAP emissions produced eesult of fuel use

within these vehicles is provided in Table 11.

Table 11. Local Government Vehicle Fleets: Base Yea004/2005 Energy Consumption,
Costs and Emissions

Energy Emissions (tons)
Jurisdiction (MMbtu) NOx SOx CO VOC PM10 GHGs
City of Durham 146,555 | 1,687,883 52 2 | 242 25 212,541
Durham County 32,369 367,216 8 0| 74 8 0| 2,766
Total 178,924 | 2,055,099 60 2| 316 33 2 | 15,307

4.4 Street, Traffic & Other Outdoor Lights

The City of Durham operates all of the traffic saglocated within Durham County.
The City of Durham leases street lights from Dukeeig§y and Piedmont EMC to
illuminate roads within the City’s boundaries. $trdights located outside of City
boundaries are managed by the North Carolina Dmeaitt of Transportation (NC DOT).
These lights were not included in ICLEI's analysis local government operations
because these lights are not under the directaaniteither the City or the County (i.e.
neither the City, nor the County owns, operatesntaas or finances these lights).

During the fiscal year 2004/2005, the City operapdroximately 350 signalized traffic
intersections. Approximately 2,395 of the City’s 289 traffic indicators are LEDs. An
LED traffic light uses almost 90% less energy tharincandescent bulb.

In the same period, the City leased approximatdl70 lights from Duke Energy. A
summary of the estimated energy used by theseslighprovided in Table 12. Using
information provided by City staff, ICLEI estimatethat the City's traffic signals

™ |CLEI assumed that fuel purchased with a fuel weyild be used in a Passenger Vehicle (in the CACP
software, passenger vehicles are a weighted maX afze classes of automobile as well as Spotfityti
Vehicles and Pickup Trucks. Both fuel economy (egped in miles per gallon) and emission factors are
weighted based on the following vehicle mix: (i)tdu- full-size / SUVs / Pick-ups = 36.4% (ii) Auto
Midsize = 18.8% (iii) Auto — Compact / Sub-compact4.8%
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consumed 3,493,369 kWh of electricity in 2004/280%8)sing data provided by Duke
Energy staff, ICLEI estimated that the street kgbbnsumed approximately 10,912,826
kWh of electricity.

Table 12. Local Government Street, Traffic & OtherOutdoor Lights: Base Year 2004/2005
Energy Use, Energy Costs and Emissions (tons)

Lighting Type Total Energy Emissions (tons)

Energy Costs ($)

(MMBtu)

SO, CO VOC PMy GHGs

Traffic signals 11,923 267,144 4 14 0 0 0 2,568
Street & other 37,316| 1,510,984 14 44 1 0 1 8,038
outdoor lights
Total 49,239 1,778,128 18 59 1 0 1| 10,607

According to staff in the General Services Deparihaé Durham County, the County

has some parking lot lights that are not meteretiairmay be connected to the meters of
nearby County buildings. The County does not lfmveventory of these lights and
accordingly, energy use by these lights is notwagkin this section. Energy used by
those lights that are connected to County buildimgsild be included in the Buildings
section of this report. Accordingly, the Countyisnetred or independently metered
parking lot lights are not included in this invernto

4.5 Water & Wastewater Treatment

The City of Durham operates two water treatmenntgla- Williams Water Treatment
Plant and Brown Treatment Plant — and two wastewaiglamation facilities — North
Durham Wastewater Reclamation Facility (WRF) andtBdurham WRF. The City’'s
water treatment facilities have a combined capadfity2 million gallons per day (MGD)
and the wastewater reclamation facilities have mlined permitted capacity of 40
MGD.

In the fiscal year 2004/2005 the average treatroeatput at the City’s water treatment
facilities was 26.44 MGD. During the same period #Hverage treatment output at the
wastewater reclamation facilities was 19.8 MGD. Agimately 1.2 tons of greenhouse
gas emissions were generated per MGD water tremtdd2.4 tons for each MGD of

wastewater that the City treated.

12 Duke Energy provided ICLEI with a list of all sttdights that had been installed in the City offitam as of June 23, 2006. This
inventory included the monthly consumption of tigit, its installation date and the type of lighsing this data, ICLEI estimated
the total energy use in the FY 2004/2005 by adthiegotal monthly kWh used by lights installed eféY 2004/2005 and
multiplying by 12 months. For lights installed metFY 2004/2005, ICLEI multiplied the number ofhtg installed in the month by
the number of remaining months in the fiscal y&ar.example, in July 2004, new lights with a tetednthly kWh of 564 were
installed; this consumption was multiplied by 1ld&termine the energy used by these lights in thethaining months in the fiscal
year. Accordingly, lights installed in the last nloof the FY 2004/2005 are not included the 2008&2@ata.
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Table 13 summarizes the total energy use, energig @nd emissions generated by the
City and County’s water and wastewater treatmengratpns, including pumping
stations®.

Table 13. Local Government Water & Wastewater Treament: Base Year 2004/2005 Energy
Use, Energy Costs and Related GHG & CAP Emissions

Total
Area of Energy Energy
Jurisdiction Operations (MMBtu) | Costs NO, CO | VOC PM;; GHGs
Water & Wastewater
City treatment 141,868 | 1,992,514 50 | 156 3 1 3 | 28,860
Wastewater
County treatment 21,800 388,564 8 26 1 0 1| 4,696
Total 163,668 | 2,381,078 58 | 182 4 1 4 | 33,556

4.6 Solid Waste Produced by Local Government Operat  ions

The City of Durham does not track the volume of twagenerated within its local

government operations. However, the City has impleed a recycling program within

its operations (this program is discussed in arsg¢paection). The County tracks the
amount of waste produced within its operations eadr. In the fiscal year 2004/2005,
County operations produced 120 tons of solid wabktehe landfill, the decomposition of

this waste resulted in the production of approxetyab4 tons of GHGs. Methane flaring

caused this to be reduced to negative four tomgesdnhouse gases.

It is not uncommon for a local government to ladcess to solid waste production
numbers from its operations. In cases where swdiste is tracked, it typically amounts
to less than 3% of the community-wide solid wastet@r emissions.

13 Nancy Newell, City of Durham, provided data for leat the pumping stations that she could find infation for. There were a
few stations that were not listed in the accowsitthat was available to Nancy which were therefmteincluded.
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5 Community Forecast

Durham County has selected 2030 as a date by whi&lcommunity will achieve a
voluntary GHG emissions reduction target. In ortdedetermine the potential level of
emission reductions that could result from socioreenic growth in the region,
emissions were forecast to 2030 using a set of thréaetors described in Table 14. Two
possible future scenarios were developed: a busimesisual (BAU) forecast and a
forecast that includes several new emission reduoatiforts that will be implemented
within the County. Figure 3 illustrates the poiehGHG impacts of these scenarios.
The column entitled “2030 BAU” assumes that newwgloin the County will occur in
absence of any new emission reduction initiatieesept the impacts of the DCHC 2030
LRTP, which are included in the BAU forecast. A@ed scenario is presented in the
“2030 Planned” column, which includes growth prdi@aes for the community, but also
accounts for emission reductions that will be ao#iebecause of new emission reduction
efforts that members of the community are planrtimgmplement, in addition to the
DCHC 2030 LRTP. The methodology used to developheaf these scenarios is
explained in detail below.

Figure 3. Community GHG Emission Scenarios 2004/26ahough 2030
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5.1 2030 Business-As-Usual Scenario

The business-as-usual (BAU) emissions reductiomasce provides a projection of
potential emissions in 2030 if no new emission otidm measures were implemented
within Durham County. Residential, commercial andustrial GHG and CAP emissions
were forecast to 2030 using socio-economic growatiicators provided by Durham
City/County Planning. Transportation emissions wépeecast using projections of
vehicles mile traveled (VMT) in 2030 that were deped by the DCHC MPO, based on
the implementation of the transportation improvetnprojects contained within the
DCHC MPO Long Range Transportation Plan. Due to twnplexity of the
transportation modeling process, the DCHC MPO @hiato provide an estimate of the
2030 VMT that would occur with no GHG emission retion measures (i.e. transit and
non-motorized transportation improvements). Sdlidste emissions were forecast by
applying 2005 per capita waste generation rate20@0 population projections. The
values provided for each of the growth indicatosediuin the BAU forecast are provided
in Table 14.

Table 14. Community Forecast Growth Indicators

Indicator 2004/2005 2030 Projected Growth
Value Value (%)
Households 97,838 146,378 50%
Commercial Employees 135,023 211,946 57%
Industrial Employees 52,420 83,000 58%
Population 241,472 311,374 29%
Annual VMT 3,246,653,999 5,288,671,522 63%

In the BAU scenario, GHG emissions would increagajproximately 50% from 2005
levels. This growth would correspond with local memic and population growth.

5.2 2030 Planned Emission Reduction Scenario

This scenario assumes that all of the planned n@asores outlined in the section
entitled “Future Community Measures” are implemdntmcluding the DCHC MPO

LRTP. This scenario presents a more realistic olttaf emissions in Durham County by
applying the impacts of planned emission reducteasures to the BAU growth
scenario.

In the planned scenario, GHG emissions would irsgday approximately 48% from

2004/2005 levels by 2030. Approximately 124,796stof GHGs would be avoided as a
result of the implementation of new measures.
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Figure 4provides a comparison of GHG emissions from eachosdor 2005 and the
2030 planned emission reduction scenario.

The contribution of each sector to total communéyissions will remain almost
unchanged between 2005 and 2030 despite the imptetie of the new, planned
reduction measures (i.e. in 2005, the residengatos produced 17% of total GHG
emissions, and under the 2030 planned scenarioge#igential sector will produce 16%
of total community GHG emissions).

Figure 4. Community GHG emissions: Comparison of 206 and 2030 Planned Emissions
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5.3 Community Emissions Forecast Summary

Table 15 provides a summary of forecasted CAP aH& @missions within Durham
County. The measures completed to date have nat Baghificant impact on greenhouse
gas emission reductions. Measures implemented 0b 2@sulted in a reduction of
143,413 tons of greenhouse gases or a declineoot &lvo percent from 2005 levels had
no measures been in place. Current planned measupesn place by 2030 will result in
a slight decrease in greenhouse gas productiorrdgippately one percent) from the
business-as-usual scenario in 2030; however, thigyoevinsufficient to offset a thirty-
two percent overall increase in emissions from 2@986ls.

Table 15. Community CAP & GHG Emission Forecast Summary

Emissions (tons)

Year & Scenario [N[@) 150)Y% (e{0)] VOC PM10 GHGs

2005 16,295 | 20,661 61,729 6,473 776 6,837,434
2005 without Measures 16,465 | 20,989 62,546 6,558 784 6,980,847
2030 BAU 20,024 | 24,819 93,989 9,137 909 10,238,223
2030 Planned 19,995 | 24,746 93,972 9,135 907 | 10,097,046

[Draft note: emission reductions in this section itlude impacts of “Other” reduction
measures, i.e. grid-wide measures — figures wikhéhested|
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6 Local Government Operations Forecast

Potential emissions attributable to the City andui@y's local government operations

were projected for the emission reduction targetr yd 2030. Forecasted emissions will
vary according to the projected level of rigor withich emission reductions are pursued
and achieved in each area of the City and Coumtp&rations. Figure 5 illustrates the
differences in potential emissions between 20048280d 2030. The left-most column

illustrates estimated GHG emissions in 2004/2005se&ond column, labeled “Fiscal

Year 2005 w/o Measures”, illustrates potential emiss that could have occurred in
2005 if the City and County had not made any effdaat reduce their energy use or
related greenhouse gas emissions. A third colurawigies a projection of emissions if

the City and County were to continue to grow inuwsibess-as-usual (BAU) scenario
without implementation of any new or additional esin reduction efforts. Finally, the

last column on the far right of the chart illusesthe potential emissions that will occur
in 2030 as a result of growth and the new measinasthe City and County plan to

implement. A detailed description of each of th@@8cenarios is provided below and a
summary of forecasted CAP emissions is providethinle 16.

Figure 5. Local Government Operations GHG Emission§cenarios Forecasts 2005 — 2030
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6.1 2030 Business-As-Usual Scenario

To construct a business-as-usual (BAU) forecasinafrgy use within local government
operations in 2030, ICLEI worked with City and Coustaff to identify and estimate the
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impacts of new local government infrastructure, alihivould be developed between the
base year and the forecast year.

Projections of these changes in infrastructure vpeoeided by members of the project
team and are as follows:

6.1.1 Buildings:

City and County staff based their estimates of hewvding area on projected identified

within the capital improvement plans (CIP) develbfyy each government. It should be
noted that neither CIP plans as far into the futase2030; the City’s CIP includes
projects that will be implemented by 2012, while t@ounty’s CIP extends to 2015.
According to the City’'s Capital Improvement PlahgtCity will construct at least

220,900 square feet of new facilities before 203y staff have estimated that these
facilities could consume approximately 7,276,800 nattural gas and 2,847,700 of
electricity. The construction of at least 640,30Biare feet of new facilities is scheduled
in the County’s Capital Improvement Plan. Using tmeergy intensity reported in

existing facilities, ICLEI estimated the potentiahnual energy consumption of the
County’'s new facilities. The Carmichael Building,e&lth Department, and Social
Services Buildings were removed from the 2030 fasecThe County’s CIP stated that
these buildings will not be needed upon completainthe new Human Services

Complex. A complete list of projected changes iildiug tenure is included in Appendix

F.

6.1.2 Vehicle Fleet:

The City of Durham is in the midst of improving Nghicle management system. This
process includes the review of vehicle utilizatrates and reallocation and disposal of
underused vehicles. Accordingly, City staff do faoesee any growth in the vehicle fleet
at the time of writing. Based on new vehicle asdigns in 2003/2004 and 2004/2005,
ICLEI assumes that County will add six new vehidiests fleet each year for a total of
150 new vehicles by 2030.

6.1.3 Street lights:

City staff suggested that approximately 900 newettlights are installed in the City each
year. Transportation staff project ten new sigmalimtersections will be installed in the
City each year over the next ten years and five year thereafter. An average
intersection contains 28 vehicle indicators and p@destrian indicators.

6.1.4 Water and wastewater:
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To estimate water and wastewater treatment enesgyiru2030, ICLEI applied the per
capita energy used for water and wastewater treatme2005 to projections of 2030
population.
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6.1.5 Waste:

Based on 2005 per capita waste generation ratégcal government operations, the
County will produce approximately 163 tons in 2030.

Under a BAU scenario, emissions produced by Citg &ounty operations would
increase approximately 22% above 2004/2005 levels.

6.2 2030 Planned Emission Reduction Scenario

This scenario assumes that each of the emissiahgtrens described in the section
entitled “Future Reduction Measures for Local Goveent Operations” is implemented.
New emission reductions of approximately 13,44%tpar year would be realized under
this scenario.

Under the planned scenario, 2030 emissions inciggs®ximately 9% above 2004/2005

levels.

6.3 Summary of GHG and CAP Emission Scenarios

A summary of the forecasted CAP emissions for 2630business-as-usual scenario and
with implementation of new emission reduction effgrlanned by the City and County is
provided in Table 16.

Table 16. Local Government Operations: 2005 & 203Bmission Scenarios (Emissions in
Tons)

Year and Scenario NOx SOx CcoO VOC PMio GHGs
2005 207 429 329 35 11 102,204
2005 without Measures 209 433 330 35 11 103,432
2030 Business-As-Usual 212 452 392 39 12 128,918
2030 with Planned Measures 191 420 387 38 11 115,486
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7 Emission Reduction Measures

This section summarizes the estimated impacts tfies or decisions that have
resulted in the reduction of CAP and GHG emissiaithin Durham County. These
measures are divided into existing and new measugessting measures were
implemented prior to the 2004/2005 base year; aoegrto the CCP Protocol, the
impacts of these measures cannot be counted towardmission reduction target. New
measures are those initiatives that will be impleteé after the 2004/2005 base year,
which therefore can be counted towards the volyregarission reduction target that will
be implemented within the City & County’s operasoand the community-at-large. It
should also be noted that where an existing measiliehave new additional or
expanded impacts after the base year, these neacimmay be counted towards the
emission reduction target.

7.1 Existing Community Measures

Businesses, institutions and individuals within Bam County have already undertaken
initiatives to reduce their GHG and CAP emissioAssummary of these measures is
provided in Table 17 along with an estimate of #mmual impacts of these measures.
Some of these measures are important educatioavaaeness campaigns, the results of
which are difficult to quantify; for other measuressufficient information was made

available to estimate the impacts of the measusemeéSmeasures are grouped and the
impacts presented as one emission reduction estifaath of the preceding conditions is
noted in the table. In total, these initiatives|wdsult in at least 144,179 tons of GHG

emission reductions annually. A description of eathithese measures is provided in

Appendix G along with details of the assumptions made tavest the potential
emission impacts of the measure.
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Table 17. Existing Community Emission Reduction Mesures and Their Potential Annual

Impacts

Implementing

CAP Emission Reduction (Ibs)

GHG Emission
Reduction (t)

Name of Measure
Residential Sector

Authority

NOXx

SOx

CO

VOC | PM10

Solar Hot Water

Heater

installations Private Sector 849 | 2,205| 89 14 | 49 254
NC

NC Green Power GreenPower 3,518 | 11,174 | 257 29 | 226 1,010

Energy

Conservation

Loans Duke Energy More information required

Equipment Loan Duke Energy More information required

Heating & Cooling

Equipment Loans | Duke Energy More information required

Off Peak Water

Heating Duke Energy More information required

Public Information

- Duke Power Duke Energy Education & awareness program

Public Information

- PSNC PSNC Education & awareness program

Heat Pump Loans | Piedmont

- Piedmont EMC EMC 57 180 4 0 4 16

Energy Audits - Piedmont

Piedmont EMC EMC 754 | 1947 | 80 13 43 226

NC Healthy Built

Homes NC Solar 0 0 0 0 0 0

Soltera -

Environmentally

Friendly Co-

housing

Community Private Sector More information required

Eno Commons

Private Sector

More information required

Social Security
Income Rate

Duke Energy

More information required
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GHG
Emission
Implement Reduction
ing CAP Emission Reduction (Ibs) ®
Name of Measure  Authority NOx SOx | CO vVOC PM10
Commercial/lnstitutional Sector
Customer Duke
Resource Center Energy Education and awareness program
Duke
Equipment Loan Energy More information required
Off Peak Water Duke
Heating Energy More information required
Public Information - | Duke
Duke Power Energy More information required
Public Information -
PSNC PSNC Education and awareness program
Steam System
Upgrade or
Replacement (to
be confirmed) NCCU Information to be provided in September
Low-level Waste
Generator NCCU Information to be provided in September
Utilities Savings
Initiative NCCU Information to be provided in September
Duke University
Energy
Management Duke
Program University | 26,536 | 84,293 | 1,935 218 1,702 7,620
Duke University Duke
LEED Buildings University More information required
Green Building Triangle J
Program COG Education and awareness program
LED Traffic Signals | NC DOT More information required
High Pressure
Sodium NC DOT More information required
Duke
Equipment Loan Energy More information required
Off Peak Water Duke
Heating Energy More information required
Duke
Equipment Loan Energy More information required
Off Peak Water Duke
Heating Energy More information required
US EPARTP
(Main Building) 109 | us
T.W. Alexander Dr. | Government | 172,705 | 510,969 | 14,819 | 1,980 | 10,675 50,562
EPA National
Computer Centre - | us
LEED Certified Government | 12,046 | 35,639 1,034 138 745 3,527
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Implementing

CAP Emission Reduction (Ibs)
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GHG Emission
Reduction (t)

Name of Measure
Industrial Sector

Authority

NOx

SOx

CO VOC PMI10

Customer
Resource Center

Duke Energy

Education and awareness program

Equipment Loan

Duke Energy

More information required

Off Peak Water

Heating Duke Energy More information required
Public Information
- Duke Power Duke Energy More information required

Public Information
- PSNC

PSNC

More information required

Transportation Sector

Compressed
Natural Gas
Vehicles

Duke
University &
Triangle J
Council of
Governments

389

30

3,773 494 6 34

Ethanol 85 Fuel
Use in Durham

Triangle J
Council of
Governments

More information required

Biodiesel Use in
Durham County

Triangle J
Council of
Governments;
Durham Public
Schools; Duke
University &
Private Sector
(via a public
fuel station)

2,362

935

11,789 | 2,870 | 561 1,964
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Name of Measure

Implementing
Authority

Transportation sector continued...

Durham GHG Inventory Draft 2

CAP Emission Reduction (Ibs)

\\[@)4

SOx CO

VOC

GHG

Emission
Reduction

(t)
PM10

Alternative Fuel Use in

DATA vehicles DATA Analysis forthcoming
Coordinated
by Triangle
Transit
Authority,
implemente
d by every
employer in
Durham
Durham County with 100 or
Commute Trip more
Reduction Ordinance employees) 118,598 | 7,764 | 1,522,580 | 156,675 2,275 24,314
Duke University Duke
Car/Vanpool University 214 12 2,360 243 5 35
Duke University
Alternative Vehicles - Duke
Electric University 205 | -339 3,398 348 0 9
Duke University
Alternative Vehicles - Duke
Prius Hybrid Vehicles University 0 0 0 0 0 8
Carpool Parking Duke
Permits University 6,293 392 71,195 7,342 137 1,189
Land Use Planning - City of
Transit Friendly Durham/Dur
Communities ham County analysis forthcoming
Greater
Fannie Mae Smart Triangle
Commute™ Mortgage | Research
Program Council No information provided
Anti-idling Program for
Vehicles DATA More information required
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GHG Emission
CAP Emission Reduction (Ibs) Reduction (t)
Name of Implementing SO C
Measure Authority O | voC PM10
Solid Waste
Yard Waste City of
Recycling Durham NA | NA | NA | NA NA -4,764"

Tidewater Fibre
Corporation (TFC) City of

Recycling Durham NA | NA | NA | NA NA 41,335

Commercial

Corrugated City of

Cardboard Durham NA | NA | NA | NA NA 15,949
City of

White Goods Durham NA | NA | NA | NA NA 0

Recycling Bins

Provided to City of

Community Events Durham Impacts included in other recycling measures

Keep Durham City of

Beautiful Durham Education and awareness program

Compost

Demonstration City of

Centre Durham Education and awareness program

Multi-departmental
Code Enforcement
Nuisance Abatement | City of

Team (CENAT) Durham Enforcement and compliance program
Swap Shop at Waste

Disposal and City of

Recycling Center Durham More information required

Stickers Listing
Banned Recyclables
Placed on Garbage City of

Carts Durham Education and awareness program
City of
Compost Bins Durham 97

14 A negative number indicates that the diversionhmetwill result in greater generation of GHGs tfifan
the waste had been sent to landfill.
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Name of
Measure

Implemen
ting
Authority
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CAP Emission Reduction (Ibs)

\\[@)4

S10)'¢

CO

GHG
Emission
Reduction

(t)

Other

Load Control -

Winter (Piedmont | Piedmont

EMC) EMC Estimate to be provided

Load Control -

Summer Piedmont

(Piedmont EMC) | EMC Estimate to be provided

NC GreenPower -

Large Volume NC

product $2.50 per | Green

month Power 2,765 8,783 202 23 177 794
Total 342,567 | 663,984 | 1,633,515 | 170,387 16,605 144,179
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7.2 Future Community Measures

Businesses, institutions, and individuals are dyeplanning to implement many new
measures that will reduce their GHG and CAP emissioMany of these measures and
their estimated potential impacts, are summarinefiable 18. Details of the assumptions

underlying the emission estimates are providedAjppendix G . Together, these
initiatives will help Durham County avoid over 1280 tons of GHG emissions.



Table 18. New Community Emission Reduction Measurdsplemented After Base Year

2004/2005: Estimated Annual Emission Reductions

Name of Measure
Residential Sector

Implementing Authority

CAP Emission Reduction (Ibs)

\\[@)4

S10)'¢

CO

VOC

GHG
Emission

Reduction (t)

PM10

Private Sector (possible
expansion by
Durham Campaign for County/Clean Energy 3,27
Solar Hot Water Heaters | Durham) 4| 8516 343 54 189 979
Manufactured Home
Heat Pump Program TJCOG 85 271 6 1 5 25
Heat Pump Loans -
Piedmont EMC Piedmont EMC 57 180 4 0 4 16
Energy Audits - Piedmont
EMC Piedmont EMC 754 | 1,947 80 13 43 226
Commercial/lnstitutional Sector
Energy Audits for Triangle J Council of
Commercial Buildings Governments
Imperial Point L.L.C.
Page RD LEED Certified | Chapel Hill Restaurant
Restaurant Group Design in progress: Information forthcoming
North Carolina School of | North Carolina School of
Science & Math - Facility | Science & Math
energy efficiency (NCSSM) Estimate forthcoming
Duke University Power
Plan (low-sulfur coal) Duke University More information required
Duke University Green
Purchasing Policy -
Energy Star for New
Appliances Duke University 2,556 | 8,120 186 | 21 164 734
Public School Energy
Efficiency Initiatives Durham Public Schools Information not yet available
LEED for New Schools Durham Public Schools More information required
Public School 12,58
Temperature Controls Durham Public Schools 3] 37,360 | 1,072 | 142 779 3,681

New First Environments
Early Learning Center
(FEELC), EPA, RTP

US Government

More information required

LEED Building -
Research Triangle
Foundation H, 12 Davis
Drive, RTP

Research Triangle
Foundation

Design in progress: Information not yet available

LEED Building - 3054
Cornwallis Rd, RTP

Syngenta Biotechnology
Inc.

More information required




Durham GHG Inventory Draft 2

Industrial Sector

No new measures identified

Name of

Implementing

CAP Emission Reduction (Ibs)

GHG Emission

Measure

Authority

NOx

SOx

CO

VOC

PM10

Reduction (t)

Transportation Sector

Smart Commute Triangle Transit

Challenge Authority 1,959 132 | 26,366 2,711 36 418
Durham Public

No Idle Policy Schools 345 13 260 33 14 24

Hybrid Electric

Buses - DATA DATA More information required

North Carolina

Central University

Petroleum

Displacement

Plan NCCU Information will be provided in September

North Carolina

School Science &

Math Petroleum North Carolina

Displacement School of Science

Plan & Math -13 7 19 13 7 15

DCHC Long

Range

Transportation DCHC MPO, City | The LRTP will have a very significant impact on GHG and CAP

Plan (LRTP) - of Durham, emissions within Durham County, however the impacts of this project

Transportation Durham County are included in the business as usual scenario and would be double-

Improvement and Triangle counted if provided here. (Includes measures such as Park and Ride

Projects15 Transit Authorit Lots, and Parking Fare Increases

CAP Emission Reduction (Ibs)

Name of Implementing GHG Emission
Measure Authority \[®)% SOx CcoO VOC PM10 Reduction (t)
Solid Waste

Ordinance

Amendments in
06/07 provide for
Civil Enforcement

City of Durham

Enforcement and compliance program

SWM Code
Enforcement
Officer (Proposal
for Funding)

City of Durham

Enforcement and compliance program

Household
Hazardous Waste
- long term plan

City of Durham

Enforcement and compliance program

!> Emission reductions include combined impacts efftlowing LRTP projects: 1)TTA Rail - Phase 1; 2)
TTA Phase II; 3) 1-40 High Occupancy Vehicle (HOMnes; 4) NC 147 (Durham Freeway) High
Occupancy Vehicle (HOV) Lanes; 5) High Capacityrig 6) Pedestrian Transportation Plan; 7) Bike
Lanes and 8) Bicycle Transportation Plan
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Compost Bins

City of Durham

CAPs not calculated for waste management
measures

97

Waste
Management Plan

City of Durham

Bar & Restaurant
Recycling in NC

NC State-lead
initiative

New Development
Requirement -
Cardboard
Dumpsters and
Recycling Bins
with each garbage
dumpster

City of Durham

Recycling - Mixed
Paper

City of Durham

CAPs not calculated for waste management
measures

118,581

Total

21,600 | 56,546 | 28,337 | 2,988 | 1,241

124,796
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7.3 Existing Reduction Measures for Local Governmen  t
Operations

The City and County have already initiated manyvats within their operations that
have enabled them to reduce energy use, save noorexoid expenditures and reduce
greenhouse gas and criteria air pollutant emissidable 1€rror! Reference source
not found. provides a summary of the estimated annual enmisanal financial impacts
that each of these measures has produced. Totdat€ity and County’s efforts have
resulted in GHG emission reductions of approxinyagB59 tons and avoided costs of
approximatelyto be determined]. A brief description of each measure follows Tab®e
and specific information about how the GHG redutiimpact was calculated is provided

in an accompanying spreadshee@i@pendix
Table 19. Existing Local Government Emission Reduimn Measures

Avoided
Implementing | NOx | SOx CO VOC PM10 GHG | Costs

Name of Measure Authority (Ibs) | (Ibs) (Ibs) (Ibs) (Ibs) | (1) (6)
Buildings

Energy Efficiency:
Administrative
Complex County

Energy Efficiency:
Carmichael Building | County

Energy Efficiency:
Community Shelter County

Energy Efficiency:
Cooperative
Extension County

Energy Efficiency:
Detention Facility County

Energy Efficiency:
Health Department County

Energy Efficiency:
Judicial Building
(including 3 prk lots) | County 2,987 | 12,350 48 -18 222 | 784

Energy Efficiency:
Main Library (Before
Expansion) County 1,208 | 3,837 88 10 77| 347

Energy Efficiency:
Social Service
Building County

Energy Efficiency:
Durham Solid Waste
Operations Facility City More information required




Table 19 continued...

Implementing

NOx

S10)'¢

Durham GHG Inventory Draft 2

CO VOC

Avoided

GHG Costs

Name of Measure
Vehicle Fleet

Authority

(Ibs)

(Ibs)

(Ibs)

(Ibs) (t)

($)

Hybrid Vehicles City 27 2 305 32 1 6
Ethanol 85 Fuel Use City 90 5 995 | 120 0 15
Compressed Natural Gas

Vehicle City 76 4 623 77 1 2
LED Traffic Signals -

replacements/installations | City 2,238 | 7,110 163 18 144 643
Water & Sewage

Showerhead Exchanges | City 232 738 17 2 15 67
Water Conservation

Team City 0 0 0 0 0 0
Biogas Capture and

Flaring City More information required
Water Use Assessments | City Cost saving measure w/o emission impacts
Solid Waste

Waste Reduction Policy City More information required
Recycling Program City 136
Recycling Program County 359
Total 6,858 | 24,046 | 2,239 | 241 460 | 2,359

[Draft Note: estimated cost savings to be added]

[Draft Note: Descriptions of Each Measure to be edp
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7.4 Future Reduction Measures for Local Government
Operations

Both the City and the County have already commitiedmplementing several new

emission reduction measures. The potential emissigracts of these measures are
summarized in Table 20 below. An additional desmipof each measure is provided in
the text that follows this table and details of th&sumptions made to estimate the

potential impacts of these measures are providékpp)endix

Table 20. Local Government Operations: Planned Newr Expanded Emission Reduction
Measures

Avoided
Name of Implementing | NOXx SOx CcoO VOC PM;;, GHG Costs

Measure Authority (Ibs) (Ibs) (Ibs) (lbs) (bs) | (V) (%)
Buildings
LEED for
New
Buildings
Contained
within Capital
Improvement
Plan County 10,590 | 31,336 908 121 655 | 3,100
Administrative
Complex 200
E. Main
Street - Direct
Digital
Control County 626 | 1,989 46 5 40 180
Detention
Facility 217
S. Mangum
Street - Solar
Energy County
General
Services
Complex 310
S. Dillard
Street County 82 261 6 1 5 24
Jail Annex
326 E. Main
Street - Roof
Insulation County
Main Library
EXISTING
SPACE County 1,158 | 3,426 99 13 72 339
Main Library
AFTER
EXPANSION
PROJECT County
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Table 21 continued...
Avoided

Name of Implementing CcoO VOC | PMy, | GHG Costs
Measure Authority (Ibs) (Ibs) | (Ibs) | (t) (%)
Buildings

Stanford L.
Warren Library -
Energy Efficient
Upgrades County 87 276 6 1 6 25
Youth Home
2432 Broad
Street County
City Hall Elevator
& Energy
Efficiency
Upgrade City
Vehicle Fleet

Underutilized
Vehicle Study City 25 2 294 31 1 6
Vehicle
Replacement
Plan - improved
technology City May be business-as-usual; need to discuss further
Vehicle
Replacement
Plan - improved
fuel efficiency of

police fleet City 310 16 | 3,285 338 7 54
Alternative Fuel

Vehicles -

Biodiesel County Information required to estimate impacts
Ethanol-fuelled

vehicles and

infrastructure County Information required to estimate impacts
Biodiesel/Ethanol | County Information required to estimate impacts
Hybrid Vehicles County Information required to estimate impacts

Idle Reduction
Policy County Information required to estimate impacts
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Avoided

Name of Implementing  NO, SO, CcoO VOC PM;, | GHG Costs
Measure Authority (Ibs) (Ibs) (Ibs) (lbs) (lbs) | (b (%)
Street, Traffic & Other Outdoor Lighting
LED Traffic
Signals -
replacements
made after FY
2005 City 7,732 | 24,560 564 63| 496 | 2,220
LED Traffic
Signals - new
lights installed
after FY 2005 City 277 880 20 2 18 80
Water &
Sewage
Landfill Gas
Utilization City 20,161 803 | 5,206 | 1,110 | -634 | 7,414
Water
Reclamation
Project County Information required to estimate impacts
Triangle
Wastewater
Treatment Plant
- LEED certified County Information required to estimate impacts

Total 41,048 | 63,549 | 10,434 | 1,685 | 666 | 13,442 |

[Draft note: descriptions of each measure to beext]d
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8 Local Action Plan Implementation Plan

8.1 Departmental Roles & Responsibilities

8.2 Monitoring & Follow-up

8.3 Funding
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Appendix A — Solid Waste Emission Calculation
Methodology

The combinations of waste types and disposal methepresented used in the CACP
software are shown below in Table A. For each wagte and disposal type combination
represented in the software, there is a set of éimgssion factors (A, B, C, D, E) that
specify tons of equivalent carbon dioxide emissioaiston of waste:

Table A. Waste-Related GHG Emission Factors

Factor Description

A GHG emissions of methane per ton of
waste at the disposal site

B GHG sequestered at the disposal site, in
tons per ton of waste

C GHG sequestered in the forest as the result
of waste reduction and recycling measures

D Upstream emissions from manufacturing

energy use saved as the result of waste
reduction or recycling, in tons of GHG per
ton of waste

E Non-energy related upstream emissions
from manufacturing saved as the result of
waste reduction or recycling, in tons of
GHG per ton of waste

In the inventory, only emissions at the dispostd are calculated using the following
equation:

GHG =W * [(1-R)A+B]
where Wis the quantify of waste type ‘t", and

R is the methane recovery factor and is only agphethe case of landfilled waste. It is
assumed that there is no methane recovery for igposhl types (open burning, open
dumps, etc.)

In the Community Measures and Government Measuredul®s, the impact on
emissions of any particular measure will dependhendifference between the emissions
that happened or would have happened in the absdnite measure (the "before" or
"from" disposal type) and the emissions that oafter the measure (the "after" or "to"
disposal type).
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GHG =W* [(1'R) Aagtel + Batter + Catter + Datter + EAfter]

[(1'R) ABefore+ BBefore+ CBefore +DBef0re +EBeforé

where the “after" and "before" subscripts indictdte emission factors associated with
this waste type for the "after" or "to" disposapéyand the "before" or "from" disposal

type.
A complete list of the emission Analysis Module Bt Waste Coefficients (tons GHG

/ton) and Measures Module Default Waste Coeffiggitdtns GHG /ton) is provided in
the CACP software.
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Appendix B — Material Waste Stream Distributions

Table A. US Environmental Protection Agency Munici@l Solid Waste Material
Distribution

Discarded
Recovery Materials
Weight Weight (% of Total (% of Total
Material Generated Recovered | Generation) | Discards | Discards)
Paper and
paperboard 83.1 40.0 48.1% 43.1 26.3%
Glass 12.5 2.35 18.8% 10.2 6.2%
Metals
Steel 14.0 5.09 36.4% 8.9 5.4%
Aluminum 3.23 0.69 21.4% 25 1.5%
Other nonferrous metals* | 1.59 1.06 66.7% 0.5 0.3%
Total metals 18.8 6.84 36.3% 12.0 7.3%
Plastics 26.7 1.39 5.2% 25.3 15.4%
Rubber and leather 6.82 1.10 16.1% 5.7 3.5%
Textiles 10.6 1.52 14.4% 9.1 5.5%
Wood 13.6 1.28 9.4% 12.3 7.5%
Other materials 4.32 0.98 22.7% 3.3 2.0%
Total Materials in
Products 176.4 55.4 31.4% 121.0 73.8%
Other wastes
Food, other** 27.6 0.75 2.7% 26.9 16.4%
Yard trimmings 28.6 16.1 56.3% 125 7.6%
Miscellaneous
Inorganic wastes 3.62 Neg. Neg. 3.62 2.2%
Total Other Wastes 59.8 16.9 28.2% 42.9 26.2%
Total Municipal Solid
Waste 236.2 72.3 30.6% 163.9 100.0%

57



Durham GHG Inventory Draft 2

Table B. Orange County Construction & Demolition Weste: Material Waste Stream
Distribution (based on audits completed in 1995, 2D and 2005)

Material Percent of Total Waste Stream

Clean Lumber 14%
Plywood 8%
Painted, Treated Wood 5%
Pallets 3%
Dirt, Rocks & Stumps 20%
Brick, Concrete & Block 20%
Drywall 8%
Asphalt Shingles 7%
Scrap Metal 4%
Paper & Textiles 3%
Furniture & Cabinetry 2%
Plastics 1%
Other 5%
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Appendix C — Inputs Used in EPA's NONROAD Model

Average Temperature in Durham County

Data contained within the table below was obtaifreth the State Climate Office of
North Carolina’s Climate Retrieval and Observatidl&work of the Southeast Database
(CRONOS). Temperatures are based on observatidhe &urham Station, ID 312515.

Season Minimum Temperature Maximum Average
(F) Temperature (F) Temperature (F)

Winter: Jan/Feb/Dec 29.2 51.8 40.5
Spring: Mar/Apr/May 46.1 70.7 58.4
Summer: Jun/Jul/Aug 67.8 86.8 77.3
Autumn: Sep/Oct/Nov 48.1 715 59.8

Staff within the North Carolina Department of Emviment and Natural Resources (NC
DENR) Division of Air Quality provided fuel charaistics for 2002 and 2017. NC

DENR used the characteristics provided in the tdidéow to estimate emissions
produced by off-road engines in Durham Countyhkirtmodel run, NC DENR used the
default values for engine populations, size and, ewntained within the model. NC

DENR also applied the default value of 0.0 for $tégcontrol. ICLEI applied the 2002

fuel characteristics to the 2005 emission period @@ 2017 fuel characteristics to the
2030 emission period. ICLEI assumed marine disg#lur content of 0.0015 in 2030

and applied the spring, autumn and winter 2002 RMP values to the correlating 2030
seasons.

Oxygen Gas Sulfur  Diesel Sulfur ~ Marine Diesel  CNG/LPG
Weight (%) | (%) (%) Sulfur (%) Sulfur (%)
2002
Spring 12.27 0 0.003 0.0348 0.0408 0.003
Summer 7.8 0 0.003 0.0348 0.0408 0.003
Autumn 12.27 0 0.003 0.0348 0.0408 0.003
Winter 14.5 0 0.003 0.0348 0.0408 0.003
2017
Summer 7.8 0 0.003 0.0015 | NA 0.003
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Sources of Data Compiled for Community Greenhouoseritory

Sector

Source
(Contact/Title/Department)

Organization

Data
provided

L

Transportation Ellen Beckmann, Transportatioy DCHC MPO Vehicle
Planner Miles
traveled on
average day
in 2005 and
2030
Residential/Commercial/IndustrialLaura Dale Woods, Senior City of Durham | Population,
Planner, Planning Department Household,
Employment
by sector for
2005 & 2030
Residential/Commercial/Industrial Davis Montgomegystomer Duke Energy Electricity
Relations consumption
Residential/Commercial/Industrial Robin Blanton, Mger of Piedmont EMC | Electricity
Engineering consumption
Residential/Commercial/Industrial Wake EMC Eleaityi
consumption
Residential/Commercial/Industrial Jerry O’Keeffielanager - Large | PSNC Energy Natural Gas
Accounts, Raleigh & Durham Consumption
Regions
Solid Waste Julia Mullen, Program Analyst, | City of Durham | Solid Waste
Department of Solid Waste Generation,
Management Diversion
Initiatives,
Forecast data
Solid Waste Jim Hickman, Local Government NC Division Of | Solid Waste
Assistance Team Leader Pollution Generation
Prevention and
Environmental
Assistance
Off-road engines Matthew Mahler, Environmental NC DENR Fuel sulfur
Engineer | Division of Air | content and
Quality RVP for
2002 and
2017 for
NONROAD
model
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Sources of Data Compiled for Local Government Ogana Inventory & Forecast

Area of

Source

Organization

Data Provided

Operations (Contact/Title/Department)

Buildings Michael Turner Durham County Energy consumption
and cost information
for County buildings

Buildings Youssef Hammad City of Durham Internetexs to
City’s natural gas
bills

Buildings Ken Kernodle, Customer Relation®uke Energy Electricity
consumption and
costs in City-owned
facilities

Vehicle Fleet Jacqueline Boyce, Purchasing | Durham County Fuel use and costs

Division Manager per vehicle

Vehicle Fleet Tina Carden City of Durham Fuel usd eosts
per vehicle; gross
vehicle weight

Street, Traffic and Philip Loziuk City of Durham Estimate of totall

Other Outdoor Lights

number and wattage
of lights; estimate of
annual new light
installations

Street, Traffic and
Other Outdoor Lights

Terry Thompson

City of Durham

Total electricity
costs for street lights
operated by City of
Durham; number
and type of lights in
place at the end of
FY 2005; estimate of
annual new light
installations

Water & Sewage

Nancy Newell,

City of Durham

Enecgpsumption
& costs for water
and waste water
treatment facilities,
indicators, energy
cost and
consumption in
admin. buildings

Water & Sewage

Glenn Whisler

Durham County

Solid Waste
(generated by local
government
operations)

Michael Turner

Durham County

Tons of solid waste
produced by
County’s operations
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Appendix E — Local Government Inventory: 2004/2005
Energy Use & Costs by Individual Buildings
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Service Address

Energy Use
Electricity
(kwh)

City of Durham Buildings: 2004/2005 Energy Consumpbn, Costs and Building Size

Natural Gas
(therms)

Energy Cost
Electricity

©)

Durham GHG Inventory Draft 2

Natural Gas Floor Area
($) ('000s Square Feet)

000 G T JONES DURHAM 79 0 268.8 0 0
1 Third Fork Rd, Durham, NC 2770 0 252 0 433.27 0
100 CORCORAN ST DURHAM 18 0 23.51 0 0
1001 NINTH ST DURHAM 125,840 7,083 7064.55 8157.79 11
101 CITY HALL PLAZA DURHAM 5,900,700 0 282850.2 0 127
101 S DRIVER ST DURHAM 51,856 2,601 3831.3 3133.49 0
104 MORRIS ST #A DURHAM 10212 0 1123.68 0 0
109 E Chapel Hill St, Durham, NC 27701 0 0 0 0 0
1100 Gilbert St, Durham, NC 27701 0 1,056 0 1369.91 0
1100 MARTIN LUTHER KING JR PKY DURHAM 50 0 135.44 0 0
1100 MORREENE RD DURHAM 35,560 1,209 3317.48 1560.92 0
1100 N ALSTON AVE DURHAM 80,534 3,472 5970.96 4145.25 0
1101 GILBERT ST DURHAM 9,396 0 1044.33 0 0
1200 N ALSTON AV DURHAM 19,807 0 2056.8 0 0
1204 ALSTON AV DURHAM 29,710 1,775 2948.66 2209.21 0
1230 CARPENTER FLETC DURHAM 58,240 3,180 3883.92 3801.08 5
1300 S ROXBORO ST DURHAM 36,276 0 2742.85 0 0
1300 W CLUB BLV DURHAM 12,537 0 1349.78 0 0
1301 W Club Blvd, Durham, NC 27705 0 1,072 0 1391.17 0
1308 FAYETTEVILLE ST DURHAM 16,360 0 1625.47 0 18
131 HALLEY ST DURHAM 707,700 0 45392.76 0 0
1327 UMSTEAD RD DURHAM 65,800 2,651 5193.08 3194.93 7
139 E Morgan St, Durham, NC 27701 0 6,013 0 6948.2 0
1400 FAYETTEVILLE ST DURHAM 296,440 6,442 17088.88 7462.67 0
1530 ACADIA ST DURHAM 11,808 1,102 1387.69 1417.04 0
1531 S ROXBORO ST DURHAM 4,582 0 794.52 0 0
1608 Acadia St, Durham, NC 27701 0 1,036 0 1342.8 0
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Service Address

Energy Use

Electricity

Energy Cost
Natural Gas

Electricity

Durham GHG Inventory Draft 2

Natural Gas Floor Area

(KWh)

(therms)

(©)

($) ('000s Square Feet)

1630 UNIVERSITY DR DURHAM 44,218 0 4335.69 0 0
1639 University Dr, Durham, NC 27707 0 5,503 0 6409.86 0
1805 COLE MILL RD DURHAM 55,360 2,538 4642.25 3078.57 3
1809 Camden Ave, Durham, NC 27704 0 9,837 0 11157.82 0
1811 CAMDEN AV DURHAM 156,480 0 10302.86 0 0
1818 RIDDLE RD DURHAM 70,520 2,506 4276.16 3028.26 7
1833 CAMDEN AVE DURHAM 821,832 29,317 51833.87 30804.63 0
1900 CAMDEN AV DURHAM 766,500 33,135 46071.88 36690.14 38
1911 E CLUB BLVYD DURHAM 1,743 0 300.07 0 0
2 Third Fork Rd, Durham, NC 27707 0 5,602 0 6548.47 0
200 N MANGUM DURHAM 26 0 133.05 0 0
2002 S Alston Ave, Durham, NC 27707 0 27,557 0 31484.86 0
2007 HILLOCK PLACE DURHAM 83,904 0 6547.7 0 0
2008 E CLUB BLV DURHAM 272,276 13,416 19499.14 15788.52 0
2010 S ALSTON AV DURHAM 725,376 0 37522.97 0 0
2011 FAY ST DURHAM 737,520 15,404 45629.81 17477.46 0
2012 E CLUB BLVYD DURHAM 45,400 2,116 3476.22 2587.44 2
2100 W CLUB BLVD DURHAM 6 0 131.14 0 0
2117 CAMDEN AV DURHAM 58,960 0 6059.58 0 0
213 BROADWAY ST DURHAM 174,946 1,774 11305.19 2201.26 14
2212 CHAPEL HILL RD DURHAM 74,360 2,320 4731.36 2801.1 0
222 Foster St, Durham, NC 27701 0 7,640 0 8856.98 0
2309 HAVENTREE RD DURHAM 6,528 0 765.42 0 0
2614 CREST ST DURHAM 31,280 1,661 3013.24 2050.85 0
2615 HARVARD AVE DURHAM 25,130 1,753 2500.13 2186.57 0
2800 W CORNWALLIS DURHAM 69,240 0 4387.97 0 5
2901 MIAMI BLV DURHAM 65,120 2,859 5157.19 3431.75 7
2920 WEAVER ST DURHAM 107,000 0 8793.18 0 10
3 Third Fork Rd, Durham, NC 27707 0 1,889 0 2292.8 0
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Energy Use

Electricity

Energy Cost
Natural Gas

Electricity
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Natural Gas

Floor Area

(KWh)

(therms)

('000s Square Feet)

3022 FAYETTEVILLE ST SEC#B DURHAM 64,410 1,395 5119.71 1779.13 0
314 N Mangum St, Durham, NC 27701 0 56,727 0 61264.77 0
318 Liggett St, Durham, NC 27701 0 0 0 0 0
3223 E Geer St, Durham, NC 27704 0 0 0 0 0
3300 FAYETTEVILLE ST DURHAM 4,338 0 552.43 0 0
3400 THIRD FORK CREEK RD DURHAM 113,980 0 9899.95 0 0
3510 SANDY CREEK RD DURHAM 57 0 136.1 0 0
3617 WESTOVER RD #6 DURHAM 8,126 0 920.81 0 0
3700 SWARTHMORE RD DURHAM 69,496 3,884 4470.72 4590.45 6
3727 FAYETTEVILLE ST DURHAM 10,998 0 3562.64 0 0
3919 N DUKE ST DURHAM 71,030 3,282 4565.48 3911.9 4
400 CLEVELAND ST DURHAM 364,480 6,869 20672.83 7710.16 17
400 COMMONWEALTH ST DURHAM 8,765 0 967.52 0 0
400 MORRIS ST DURHAM 432 0 984 0 0
400 US 70 DURHAM 14 0 131.92 0 0
400 W CHAPEL HILL ST DURHAM 36,440 0 3468.29 0 1
401 E LAKEWOOD AV DURHAM 214,040 0 13732.86 0 0
404 W Lavender Ave, Durham, NC 27704 0 0 0 0 0
409 BLACKWELL ST DURHAM 2,140,416 0 151624.2 0 4
411 Blackwell St, Durham, NC 27701 0 47,014 0 51409.65 0
428 MORRIS ST DURHAM 2,140 0 1810.1 278.64 0
4600 FAYETTEVILLE ST DURHAM 1,045 0 232.2 0 0
5 Third Fork Rd, Durham, NC 27707 0 6,973 0 8034.46 0
502 FOSTER ST DURHAM 320 0 984 0 0
505 W CHAPEL HILL ST DURHAM 2,085,000 31,844 104004 35419.12 76
5101 N ROXBORO RD DURHAM 67,939 0 6999.38 0 0
514 E WOODCROFT PKWY DURHAM 40,896 0 5965.76 0 0
516 RIGSBEE AV DURHAM 15,560 219 1643.77 383.37 14
531 LAKELAND ST DURHAM 667 110 97.51 171.71 0
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Natural Gas
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Natural Gas

Floor Area

(KWh)

(therms)

(©)

(3)

('000s Square Feet)

600 GARRETT RD RR7 DURHAM 22,469 0 2315.68 0 0
600 MURRAY AV DURHAM 803,060 32,062 49674.85 35611.19 23
7615 CASSEM RD BUTNER 29,296 0 2959.75 0 0
8 SUMNER CIR DURHAM 28,966 0 2923.84 0 0
822 N MIAMI BV DURHAM Fire Station 3 63,120 3,639 5051.61 4301.13 7
8400 NC 751 DURHAM 148,224 0 11095.87 0 0
900 LIBERTY ST DURHAM 12,041 0 2355.38 0 0
917 E NC 54 DURHAM 82,380 0 6068.43 0 0
917 LIBERTY ST DURHAM 24,946 0 2070.87 0 0
ACADIA ST DURHAM 120 0 302.36 0 0
ALSTON AV & GILBERT DURHAM 46,243 0 4002.54 0 0
ALSTON AV DURHAM 38,245 0 3478.3 0 0
BELLEVUE AV DURHAM 1,277 0 243.87 0 0
BRITT ST DURHAM 21,420 0 2675.04 0 0
CASSEM RD BUTNER 21,559 0 2222.92 0 0
CHEEK @ SHERWOOD PK DURHAM 500 0 451.38 0 0
CORNER PARRISH & MANGUM DURHAM 0 0 130.56 0 0
E CLUB BLVD DURHAM 1,005 0 130.38 0 2
FARRINGTON RR6B138 CHAPEL HILL 154 0 145.55 0 0
FOSTER ST DURHAM 208,560 0 14689.6 0 0
GUESS RD DURHAM 11,469 0 1376.49 0 0
HALLEY ST DURHAM 16,689 0 1960.71 0 0
HILLANDALE & 185 SOUTH DURHAM 102 0 42.56 0 0
185 & ROXBORO DURHAM 118 0 142.05 0 0
LEIGH FARM RD DURHAM 11,300 0 1229.49 0 0
MANGUM & MORGAN ST DURHAM 13,622 0 1393.15 0 0
MORREENE RD PARK DURHAM 7,100 0 911 0 0
MORRIS ST DURHAM 79,104 0 7710.3 0 0
N ALSTON AVE DURHAM 0 0 130.56 0 0
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Natural Gas Floor Area

(KWh)

(therms)

(©)

($) ('000s Square Feet)

OREGON ST DURHAM 30,528 0 3467.74 0 0
ROXBORO RD DURHAM 0 0 196.8 0 0
S ALSTON & SHERMAN DURHAM 8,240 0 1164.7 0 0
ST MARKS RD #19 DURHAM 16,188 0 1704.83 0 0
STADIUM DR DURHAM 35,018 0 5819.47 0 0
STALLINGS RD DURHAM 21,760 0 1871.65 0 0
STALLINGS RD L#4 DURHAM 461,440 0 33081.55 0 0
THIRD FORK CREEK RD DURHAM 15,936 0 2433.15 0 2
VALLEY SPRINGS PARK DURHAM 61,010 0 9229.59 0 0
WEYBURN AVE DURHAM 5,723 0 687.12 0 0
Total 19,227,000 399,789 $1,172,565 $450,311

Durham County Buildings: 2004/2005 Energy Consumptin, Costs and Building Size
Energy Use

Energy Cost

Building Electricity Natural Gas Electricity Natural Gas | Floor Area
(kwh) (therms) ($) ($) ('000s square feet)

Administrative Complex 2,445,640 0| 122,282.00 0.00 109.136
Adult Probation 334,150 0 20,049.00 0.00 11.05
Animal Control 34,081 0 3,374.00 0.00 3
Animal Shelter 269,772 53,369 15,377.00 35,117.00 22.968
Bahama Container Site 15,350 0 2,149.00 0.00

Bragtown Branch Library 52,450 0 3,147.00 0.00 1
Carmichael Building 1,734,450 41,453 | 104,067.00 28,437.00 114.226
Community Shelter 277,617 17,299 16,657.00 11,383.00 17.816
Cooperative Extension 185,213 8,915 11,298.00 6,285.00 16.772
Criminal Justice Resource Center 104,317 0 6,259.00 0.00 10.531
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Natural Gas

Floor Area

(KWh)

(therms)

)

)

('000s square feet)

Eastern Satellite Station 36,701 1,406 3,193.00 1,292.00 3.038
Eligibility Building 13,299 0 1,024.00 0.00 28.358
EMS Holloway (Station 4) 37,736 2,415 3,283.00 1,995.00 1.856
EMS Lebanon (Station 6) 75,738 3,716 7,801.00 2,813.00 7.805
EMS Stadium Dr. (EMS Base) 205,817 0 12,349.00 0.00 10.37
Fire Marshal's Office 74,197 3,020 5,268.00 2,434.00 2.915
General Services Complex 205,527 7,591 11,304.00 5,625.00 10.387
Health Department 2,549,306 199 | 124,916.00 140.00 73
Hwy 55 Container Site 32,867 0 1,972.00 0.00

Jail Annex 300,242 14,691 18,615.00 10,137.00 38.385
Judicial Building (including 3 prk lots) 3,689,380 38,563 | 184,469.00 25,606.00 141.562
Judicial Building Annex 996,533 0 59,792.00 0.00 25.692
Law Building 90,400 0 5,424.00 0.00 12.364
Main Library 1,847,511 13,578 83,138.00 8,934.00 65
Memorial Stadium 148,887 1,859 7,891.00 1,223.00

North Durham Branch Library 138,817 0 8,329.00 0.00 9.764
North Satellite Station 30,683 0 1,841.00 0.00 2.946
Parkwood Branch Library 126,541 3,455 9,364.00 3,973.00 9.871
Redwood Container Site 1,132 0 1,214.00 0.00

Rougemont Container Site 14,857 0 1,144.00 0.00

Sheriff's Firing Range 5,280 0 1,130.00 0.00 15
Social Service Building 796,052 78,340 46,171.00 50,294.00 43.776
Southwest Branch Library 127,750 1,978 8,176.00 1,598.00 10.448
Stanford L. Warren Library 131,033 2,276 7,862.00 1,627.00 7.245
Whitted School 234,333 47,129 16,169.00 35,818.00 98.379
Youth Home 204,660 9,080 10,847.00 6,683.00 10.325
Total 12,034,144 225,473 | $635,186.00 | $156,905.00 581.73
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Appendix F — Changes to Building Tenure (Fiscal Yea r
2005 through 2030)
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Building

Name/Address

Campus Hills Park &
Recreation Centre
Renovation

Change to
Size/Tenure

Addition of weight
room

Area (square
feet)

1,300 (weight room)
100 (office/storage)

Electricity
Consumption
(estimated)
22,000

Durham GHG Inventory Draft 2

Natural Gas
Consumption
(estimated)
51,000

Jurisdiction @ Year

City of
Durham

Environmental
Education Center

This project will
design and construct
an Environmental
Education Center with
classroom space and
meeting

space. Initial site

selection is West Point

on the Eno

Park, but Sandy Cree
Park is also possible--
public

meetings are
underway to determin
site.

Not funded or

designed at this time

(1)

174

NA

NA

City of
Durham

Leigh Farm Historic
Site Renovation, Phas
Il

This project funds the
ehistorically-accurate
restoration of

the National Register
property Leigh Farm,
including

refurbishing the 1832
house and buildings a
a Rural

Life Educational
Center and creating a

No new facilities.
Current building
energy costs will be
assumed by City
when tenants leave

n

NA

NA

City of
Durham
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Building

Name/Address

Change to
Size/Tenure

small visitor
center.

Area (square
feet)

Electricity
Consumption
(estimated)

Durham GHG Inventory Draft 2

Natural Gas
Consumption
(estimated)

Jurisdiction = Year

NECD Recreation
Center

This project includes
the purchase and
renovation of the
former Holton Middle
School site as a full-
service

recreation center with
gym. This is a City,
County &

DPS partnership; DP$

will manage it.

30,000 sq ft DPR
space, 35,000 share
space with DPS. N
decisions yet on
how operations cost
will be shared.

d

1,007,500

1,911,000

City of
Durham,
Durham
County and
Durham
Public
Schools

New Park - SE
Durham

SE Durham is the
most rapidly growing
area of the City,

but its park facilities
are very limited. This
funding

request is for
acquisition of a parcel
adequate for a
community park (min
20 acres) to be
developed with
amenities and athletic
fields.

Funding for land
acquisition only at
this time

NA

NA

City of
Durham

Northern Athletic Park

This project designs
and develops an eight

field athletic

Not funded nor

-designed at this time

174

NA

NA

City of
Durham
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Building

Name/Address

Change to
Size/Tenure

complex north of
Snow Hill Road, with
utilities and

parking to be shared
with proposed
adjacent middle
school.

Area (square
feet)

Electricity
Consumption
(estimated)

Durham GHG Inventory Draft 2

Natural Gas
Consumption
(estimated)

Jurisdiction = Year

Southwest Durham
Recreation Center

This project will
design and construct
full-service
recreation center (pogd
and gym) to serve the
rapidly

growing section of
southwest Durham.

Not funded nor

a designed at this time

174

NA

NA

City of
Durham

Durham Performing
Arts Center

This project designs
and constructs a new
2,800 seat

theatre venue for
major concerts,
performances, plays
and the American
Dance Festival. It will
serve as a

catalyst for tourism in
Durham and provide
sufficient

space for existing
performances.

100,000

970,000

3,579,000

City of
Durham

City Hall Annex Major

This project corrects

5,000

7,900

147,000

City of

72




Durham GHG Inventory Draft 2

Building Change to Area (square Electricity Natural Gas Jurisdiction ' Year
Name/Address Size/Tenure feet) Consumption Consumption

(estimated) (estimated)
Renovation deferred maintenance Durham
conditions in
the 56,877 square foqt
City Hall
Annex/Planning
Building
and includes a 5,000
sg. ft. addition to the

Annex.
Camden Ave. Radio | Construct a masonry | Unknown NA NA City of
Building building to replace the Durham
two modular

buildings currently in
use and improve
lightning

protection and
grounding of tower.

Fire Station #15 This fire station will | 6,500 100,000 23,600 City of
serve the far northern Durham
area of the

City. The fire station
will be a two-bay,
6500 square foot
station with separate
accommodations for
firefighters.

The project proposes
new positions to staff
an Engine

and Ladder company.
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Building Change to Area (square Electricity Natural Gas Jurisdiction ' Year
Name/Address Size/Tenure feet) Consumption Consumption
(estimated) (estimated)
Fire Station #16 This fire station will | 6,500 100,000 236,600 City of
serve the southwestern Durham
area of the

City. The fire station
will be a two-bay,
6500 square foot
station with separate
accommodations for
firefighters.

This project is funded
and is scheduled for
completion in

August 2006.

Fire Station #8 This fire station will | 6,500 100,000 236,600 City of
serve the southwestern Durham
area of the

City. The fire station
will be a two-bay,
6500 square foot
station with separate
accommodations for
firefighters.

his project is funded
and is scheduled for
completion in

August 2006.
Joint 911/E.0.C A joint funded project | 30,000 470,700 1,092,000 City of City of
Building with the county will be Durham Durham
constructed &
on county-owned Durham
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Building

Natural Gas Jurisdiction | Year

Consumption

Change to Area (square
Size/Tenure feet)

Electricity

Name/Address Consumption

property near Lowes
Grove. The

proposed 30,000 sq. ft.

facility will provide
needed
space.

(estimated)

(estimated)

County

Durham Station This project constructs Unknown NA NA City of
a multi-modal Durham
transportation
center in central
Durham that will
provide bus, rail,
regional transit and
taxi services. The
project is part of
the NC Transportation
Improvement Plan.
Animal Control New construction 3,340 Durham
County
East Durham Branch | New construction 26,649 Durham
Library County
EMS Old Fayetteville | New construction 6,016 Durham
St (Station 2) County
Health and Human New construction 244,000 Durham
Services Complex County
Justice Center New construction 255,000 Durham
County
Main Library Expansion Unknown Durham
County
North Durham Branch| New construction 26,649 Dorha
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Building Change to Area (square Electricity Natural Gas Jurisdiction ' Year
Name/Address Size/Tenure feet) Consumption Consumption
(estimated) (estimated)
Library County
Senior Center New construction 35,000 Durham
County

South Durham Branch New construction 26,649 Durham
Library County
Sheriff/Policy Training| New construction 17,000 Durham
Center County
Carmichael Building | The Carmichael 114,226 1,734,450 41,453 (tlgrm Durham

Building, Health County
Health Department Department, and DSS 73,000 2,549,306 199 Durham

Buildings are not County
Social Service needed upon 43,776 796,052 78,340 Durham
Building completion of the County

Human Services

Complex. (Source:

2006-2015 CIP)
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Appendix G — Details of Community Emission Reductio n
Measures
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Appendix H — Off-Road Emissions Analysis

ICLEI used the EPA’s NONROAD model to estimate esiwss produced by fuel burned
in off-road engines within Durham County. Table @bvides an estimate of the air
pollutants and greenhouse gas emissions generatedfflboad engines in Durham
County. It should be noted that the Cities fom@te Protection (CCP) does not require
communities to include emissions produced by offdroengines in their emission
reduction efforts because of the challenges adsacvaith collecting accurate data on the
use of these engines.

Table 21. Off-Road Engine Base Year 2004/2005: CA2 GHG Emissions Estimated Using
EPA NONROAD Model

SO, CcOo VOC | PMyy | GHGs

All Off-Road Engines 2,093 31]19,332| 1,378 161| 199,008

Note: A more detailed breakdown of this analysil @ provided in subsequent drafts.
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Appendix | — Details of Local Government Emission
Reduction Efforts
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