= == ey om wm
A —

TAY ':,.}"L‘ City of Durham &

| %\Q Durham County

GREENHOUSE GAS EMISSIONS INVENTORY AND LOCAL ACTION
PLAN FOR EMISSION REDUCTIONS

Draft 8: February 22, 2007

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 and LAP: Draft 8

Table of Contents

1

3

4

BACKGIOUNG ...ttt oot e e e e e e e 7
1.1  Whatis Climate Change?........cccoeiiiieeeeeeccei e 7
1.2 Climate Change IMPacCES.......ccoooe i 7
1.3  Why Should the City of Durham and Durham Codurrdite Action?................ 8
1.4 Durham: Amongst International Leaders..............eiiiiiiiniiiiiiiiiiiieeeiiiiiies 9
1.5  TimiNg iS EVErYtNiNg ....uueeiiiiii e 9
1.6 Cities for Climate Protection: Five MilestoriesSustainability...................... 10
1.7 Background on Report Content and Structure.............ccceeeevveevvvveeviivninnnns 11

Introduction to EMISSIONS ANAIYSIS .....iiicoe e 12
2.1 [/ T=Y oo (o] [ Yo )Y/ 12

211 EleCtriCity EMISSIONS. ....uuuiiiiiiiiei ettt 13

2.1.2 FUBI EMISSIONS....ciiiiiiiiiiiiieeee et 14

2.1.3  Transportation EMISSIONS.........uuuuuuiiiiiieaaeeeeeeeeeeeeeeeivieeeeneeeeeeeeees 14

2.1.4  Solid Waste EMISSIONS.........uuuuiiiiiiiiiiiiiiieeeeeeee e eee e e e e e e 16
2.2 Community Inventory & Forecast Data Collection.............cooevvvieiiviiiinnnnn. 18

221 =T £ ] | 18

22.2 NALIUFAL GAS....ceeeeiiiiiiiiiiiae ettt e e e e e e e e e e e e e eeeeeennenn 18

2.2.3  Other fUEBIS.....coi e 18

2.2.4  TranSPOrtAtiON.......ccoiiiiiiieiiiieii e e s 19

2.2.5 SOOI WASTE. ....uutiiiiiiiiiiiiiiii et 19

2.2.6 Off-R0OAA ENQINES.....coiiiiiiiiiiiiiiaie ettt e e 20

2.27  Growth INAICALOrS.......cooiiiiiieiiiiiiiii e 20
2.3 Local Government Operations Inventory & Foré€xgta Collection ............ 21

101 VZ] g1 o] PP EPPRUPPRRPPIN 22
3.1 COoMMUNILY INVENTOTY ...t emmmme ettt a e 22

Ll OVEIVIEBW. ..ttt ittt e e et e e e e e e e e e e e e e e e e e e bbbt b e e e eee e 22

3.1.2 ReSIdential.......coooo oo 24

3. 1.3 COMMEICIAL .cciiiiiiiieeee e e e e e e 24

3.14 INAUSTIIAL ... et e e e 25

G200 I T I -1 1] 0T = L1 o o 26

3.1.6 SOl WASTE......eeeeeeeeee s 26
3.2 Municipal OperationS INVENTOIY ...........oueeeeeereeeeremmnmnneeeeeeeeeeeeseeee. 28

3.2.1 OVBIVIBW. ..ottt e e e e e e e e e e e e e et e et et et e e e e e e e eeaaas 28

3.2.2 2 T U] o [T o 1P 30

3.2.3  VeNICIe FIEEL. ... 31

3.2.4  Street, Traffic & Other Outdoor LightS.............ccoooeiiiiiiiiiiis 32

3.2.5 Water & Wastewater Treatment...........coouvuiiiieiiiiiiiieeeeeeeieee e 33

3.2.6  Solid Waste Produced by Local Government Operatians................. 34

3.2.7 Durham Public Schools Operations............ccoouuiiiiiiiiiiiiieeeeeeeeee, 34

FOrecasts t0 2030 .....cooeuriiiiiieieei e e 36
4.1 COMMUNILY FOTECAST ... uutteuiiiiei e ettt e e e e neaaee s 36

4.1.1 2030 Business-As-Usual SCeNario............ccovveiiiiiiiviiniiiiieiiineeeenn 37

4.1.2 2030 Planned Emission Reduction SCeNario...........coeeeeeeeviieeeevennnnnnnns 37

4.1.3  Community Emissions Forecast SUMMaLY............ccceevveveeeevvennnnnnnnnnnnns 38



Durham GHG Inventory and LAP: Draft 8

4.2 Local Government Operations FOreCast .....ccuueeuiiiiiiiiieiiiiiiieeeeeeiiiiinnn 39
4.2.1 2030 Business-As-Usual SCeNario............oooveeiiiiiviiviniiniiieeieeeeeenn 40
4.2.2 2030 Planned Emission Reduction Scenario............ccceevvvvvvevniinnnnnnn. 41
4.2.3  Summary of Emission Scenarios for Government Opesat............... 41

5 EmMIission RedUCtiON MEASUIES...........ooiiceeememiieee e e e e e e e e e e eeeeeeeiebe e 42

5.1 EXisting CoOmMMUNILY MEASUIES...........e s e eeeeeeeeeeeaetinen e e e e e e e aeaaaaens 42

5.2 Future CommuUNIty MEASUIES.......ciiiiii ittt 45

5.3 Existing Reduction Measures for Local Governnhi@perations.................... 49

5.4  Future Reduction Measures for Local Governrig@rations........................ 51

6 LOCAl ACLION PlAN ..ot 53

6.1 INETOTUCTION ... e e e e e e e 53
6.1.1 Introduction to Reduction TargetS.......cccceoveeeeeeieiievveeeiiii e 53
6.1.2  Target SCENQANIOS........ccuiiiiiiiiiiiiiiiiiee e e e 54

6.2 Proposed CommuNity MEASUIES ..........uueeeeeeeerrriniiiiiiaeseeeeeeeaseeeeeesnnnnnnnns 54
6.2.1 ReSIdential........coooiiii 54
6.2.2  COMMEICIAL.. ..ottt e e e e e e e 57
6.2.3 INAUSTIIAL ...t e e eeeeeee 60
6.2.4  TranSPOItALION......ccciiieeeeeeiieeeeeeeeiiiii s sereees s s e e s e e e e e e e e e aeeeeeeeeeseannnns 62
6.2.5 SOl WaASTE.....ceeee s 66

6.3 Proposed Corporate MEASUIES ... eeeeerrrmnnnnniinnsseeeeeaesseesseeeeeenO 1
6.3.1 BUIIAINGS. ..ttt e e e e e e e e e e eeeaeeees 67
6.3.2 [T PO PPPPPPPPPPPPPPP 70
6.3.3 Streetlights, Traffic Signals and Other Outdoorhtigg........................ 73
6.3.4  Water and SEWAGE........uuuuiiiiiiiie e et a e e e 76
6.3.5 COorporate WaSHE. ......ooueieieieee et e 78
6.3.6  SCNOOIS.....coiiiiiiiiieei s 79

6.4  Target RecommeNndatiONns ................ ummmmmmmreerrnnnnnnanaaaeeeeeeaeaaeeeeeessessaennes 80
6.4.1  COMMUNILY TArQEL......cieieieeeeeiiiiceis e e e e ee e e e e e e e e s 80
6.4.2 COrporate TarQeL......ccooiiiiii e e e e e e eeeaans 81

6.5 1T 0] (=T L= 0] ¢= 11 o] o N 82
6.5.1 Departmental Roles & Responsibilities............oooeiiiiiiiiiiiiiiiins 83
6.5.2 Leadership & Partnerships.........cccceeeiviieeeeeeee e 83
6.5.3 Monitoring & VerifiCation.............coeuuuiuiiiiiiiiieee e eeeeeeeeeeeeee e 84
6.5.4  FINANCING......cciiiiiiieieeers e e e e e e e e e e e e e e e e e e e e e eeeees 84

T WOTKS CILEA ... ettt e e e eeeaa e s e e e e e e e e e eeeeas 87
8 Appendix A: Material Waste Stream DiStriDUtiONS.............ceeeiieeiiieeeeieiieeeeiiiinnns 88
9  Appendix B: Inputs Used in EPA’s NONROAD Model...........cccvvviiiviiiiinnnnnnnn. 89
10 Appendix C: Off-Road EmISSIONS ANAIYSIS ......cccevvvviviiiiiiiiieeeeeeeeeeeeeeeeeeennenns 90
11 Appendix D: Data Providers and SOUICES ..o iiiiiiiiiiiiiiiiiiieeeeae e 19
12 Appendix E: 2004/05 Energy Use & Costs by Indlisl Buildings ................... 93
13 Appendix F: Changes to Building Tenure (Fiscahly2005 through 2030)....... 98
14 Appendix G: Discrepancies between 1999 and 20@8#htories ...................... 101
15 Appendix H: Additional Online RESOUICES ......cccoveiiiieiiiiiiiieeeeiiiiiiee e 103



Durham GHG Inventory and LAP: Draft 8

LIST OF TABLES

Table 1. Waste-Related GHG EmISSION FaCtOrS.........euiiiiiiiiiieiiiieieeeeeiiiiiii e 16
Table 2. Base Year 2005 Community Energy Use, CAPG@GHG Emissions (tons)..... 22
Table 3. Residential Sector: Base Year 2005 Engsgy CAP & GHG Emissions (tons)
................................................................................................................................. 24
Table 4. Commercial Sector: Base Year 2005 Enegp, GAP & GHG Emissions (tons)
................................................................................................................................. 25
Table 5. Industrial Sector: Base Year 2005 Energg, . CAP & GHG Emissions (tons) 25
Table 6. Transportation Base Year 2005 Fuel Usd? @4d GHG Emissions (tons)..... 26
Table 7. Solid Waste Base Year 2005 Material hstion and GHG Emissions.......... 27
Table 8. Local Government Operations Emissiongsodf Year 2005 (tons)................ 28
Table 9. Local Government Buildings: Base YearrgpéJse, Energy Costs and

[ T ESE] o] g ES (e 1 ) TP 30
Table 10. Durham County: Top Five Large Emissiomiisive Facilities...................... 30
Table 11. City of Durham: Top Five Large Emissiotehsive Facilities....................... 31
Table 12. Local Government Vehicle Fleets: Baser2€85 Energy Consumption, Costs
oL o =011 o o 1 32
Table 13. Local Government Street, Traffic & Otertdoor Lights: Base Year 2005
Energy Use, Energy Costs and EMISSIONS (10NS)uuwwceerrrrrrrrrinrrniiiiiiaseeeeeeeasneeeens 33
Table 14. Local Government Water & Wastewater Tnegit: Base Year 2005 Energy
Use, Energy Costs and Related GHG & CAP EMISSIONS.c.....ciiiieiieeeeiieiiveeeeeiiiiiinnns 34
Table 15. Durham Public Schools Buildings: FY20@02 Energy Consumption, Cost
and EMISSIONS DY SOUICE .......ccooiiiiieieeee e s e e e e e e e eeeeeneeeereeeennnes 35
Table 16. Durham Public Schools Fleet: FY2004-2BA8rgy Consumption, Cost and
EMISSIONS DY SOUICE ....uuiiiie e e ettt e e e e et e e e et srn e e e e e e e eeaeas 35
Table 17. Community Forecast Growth Indicators.............ouuvieeiiiiiiiiiinieeeeeeeeeeeee, 37
Table 18. Community CAP & GHG Emission Forecast B1@y...............ccceevvvvvveeennns 38
Table 19. Local Government Operations: 2005 & 2BB8@ssion Scenarios (Emissions in
10 1) 41
Table 20. Existing Community Emission Reduction Bleas and Their Potential Annual
0] = 1o PP 42
Table 21. New Community Emission Reduction Meastumgdemented After Base Year
2005: Estimated Annual EmisSion REAUCHIONS. ceeeervvvvviiiiiiiieee e eeeeeeeeeeeeeieevieeees 46
Table 22. Existing Local Government Emission RéiduncMeasures .................cceeueee. 49
Table 23. Local Government Operations: Planned Bielzxpanded Emission Reduction
IMBAISUIES ...ttt ettt et e e e et e e ettt e e et e e s e eman e e e et e e eenn e eeenans 51
Table 24. Residential Emission Reduction Scenarios............cccccceeeiiieiiieeeeeeeeeeeenn, 56
Table 25. Commercial Emission Reduction SCEeNAariQS. .......ccevvuvieeeeeiiiiieiieeiiiininnns 59
Table 26. Industrial Emission Reduction SCENAIQS ... coveeeeeeeeeeiieiieeeeiiiiiiiiaaas! 61
Table 27. Transportation Emission Reduction SceBali.........cccccoeeeevvviiiiiieceeennnnnn. 64.
Table 28. Corporate Buildings Emission ReductioBraCios ..............coeeeeeevveeveeveevnnnnns 68
Table 29. Corporate Fleets Emission Reduction STENa.............ccccceeieeeeeiviiiee e 17
Table 30. Lighting Emission Reduction SCENariQS.......cccevveeeeeeeeeieeieeeeiiiiiiinaens 74
Table 31. Water and Sewage Emission Reduction So8na...........ccccceeeeeviiiiinieenennnns 77



Durham GHG Inventory and LAP: Draft 8

Li1ST OF FIGURES

Figure 1. Community Greenhouse Gas Emissions bio6m 2005...............ccceevveneeee 23
Figure 2. Base Year Distribution of GHG EMISSIOMBY..........cceeiiiiiieeeeiiieeeeeeeeciiiiinnes 29
Figure 3. Base Year Distribution of GHG EMISSIOMBYf..........uoiiiiiiiiiiieiiiieiiceeiiiiiiiines 29
Figure 4. Community GHG Emission Scenarios 2005i¢gha2030.............cceevvvvvvvvvnnnnns 36
Figure 5. Community GHG emissions: Comparison @328nd 2030 Planned Emissions
................................................................................................................................. 38
Figure 6. Local Government Operations GHG Emisstrsnarios Forecasts 2005 —
2030, ettt ————— 1444144444 bbbttt ettt e e e e e e e e bbb bbb et e e e e e 39
Figure 7. Residential Emission Reduction SCenarios............ccoeeeeeeieiiiieeeiiiviinnnens 57
Figure 8. Commercial Emission Reduction SCEeNANOS..........cccovvveveeevivivnniiiinneenn 60
Figure 9. Industrial Emission Reduction SCENAri0S..........cccuuuvuviiiiiiiiiiieeeeeeeeeeeen 62
Figure 10. Transportation Emission Reduction SGeBar..............cccccceeeeiiiiiieeeeeeend) 65.
Figure 11. Corporate Buildings Emission ReductiGRIBRIIOS.............ueiiiieeiieeeeeeneeeeee. 69
Figure 12. Corporate Fleets Emission Reduction @0@8FL............ccceeeeeeeeeeeerreereennnnnns 2.7
Figure 13. Lighting Emission Reduction SCeNArioS...........ciaiiiiiiieeeeiieiieeeeeiiiiiiviees 75
Figure 14. Water and Sewage Emission ReductionaBitmn...............cceeeieiiieeeeeeeeeennnn, 78



Durham GHG Inventory and LAP: Draft 8

List of Acronyms

BAU — business as usual: a scenario in which growdheativities continue to follow
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density (approximately 39 degrees Fahrenheit) aAdsard unit of energy.

CACP - Clean Air Climate Protection; software used by ICLlB calculate GHG
emissions.

CAP — criteria air pollutant, air pollutants includingrogen oxides (NOXx) sulfur oxides
(SOx), carbon monoxide (CO), particulate matter YPad volatile organic compounds
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local governments.
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GHGs — greenhouse gases, including carbon dioxide;YG@ethane (CkJ, and nitrous
oxide (NO).
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1 Background

1.1 What is Climate Change?

At its most basic level, climate change is a chammgée long-term average weather

(temperature, precipitation, wind patterns) thagiven region experiences. On a global
scale, climate change refers to changes in thehBartimate as a whole. The Earth’s

temperature is regulated by a natural system knasvthe “greenhouse effect” where a
delicate balance of naturally-occurring gases s@pe of the sun’s heat near the earth’s
surface. The most common, naturally occurring gneese gases (GHG) include: water
vapor, carbon dioxide, methane, nitrous oxide, @ahe.

Over time, human activities have resulted in anrdase in the concentration of
greenhouse gases in the atmosphere, thereby enbati@ capacity of the natural
greenhouse effect to warm the atmosphere. Thisneen@ent of the greenhouse effect
through human activity is cause for concern. Therimational scientific consensus is that
that our world is getting warmer. Climate data gatld during the past 150 years has
shown that while the earth has gone through assefievarm periods and cool periods,
the global average temperature has increased. Biqeirts agree that average global
temperatures could rise by 1.4 to 5.8 degrees @etsier the period from 1990 to 2100
given current rates of increas8ince the climate systems exist as a delicate baland
marginal warming has the potential to affect ndiydamperatures but also precipitation,
wind patterns, water levels, and climate systemstngenerally, climate change, if
continued unabated, has the potential to drambtiaékct life on the planet as we know
it.

1.2 Climate Change Impacts

Scientists have predicted that climate change naag Isignificant effects in a variety of
areas. Environmental impacts could include floodargl erosion in coastal regions,
increased risk to forests from pests and drougbtrehses in agriculture yields, a
decrease in the quality and quantity of drinkingevas water sources are threatened by
drought, more frequent and more severe weatherittmm&gl and negative impacts on
fisheries and wildlife.

Climate change will also affect human health. High&# temperatures could result in
increased heat stress that can lead to illnesgathdparticularly in the very young, the
ill, and the elderly. There are also some indirezlth impacts. Respiratory disorders or
allergies could worsen as a result of increaset dreh humidity and declining air quality
in some areas, as could the spread of vector-hiofeetious diseases (such as the West
Nile Virus). Extreme weather events could resuinereased deaths and injuries.

! Intergovernmental Panel on Climate Change Worldnoup |, Third Assessment Report, 2002.
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1.3 Why Should the City of Durham and Durham County
Take Action?

As the population centers of the world, urban amgusban areas will experience and be
susceptible to most of the negative impacts of alenchange. Apart from Durham’s

responsibility to do its part to reduce its totahtribution to the global climate change

problem, there are numerous co-benefits for thneg

* Improved Service Delivery
Through the implementation of energy efficiencytiatives in its corporate facilities and
operations and throughout the community, the Coanty City will be able to offer their
services more efficiently and economically.

* Reduced Costs
By reducing its energy consumption, the Countyy @itd citizens will save money on
their energy bills. While energy efficiency initk@s may require an initial capital
investment, in many cases paybacks of betweendodrseven years can be expected,
and savings will continue well beyond the paybaekqa. Also, by reducing the amount
paid for energy, the City and its citizens will Bss vulnerable to fluctuations in the
market price of energy.

* Improved Air Quality and Public Health
The combustion of fossil fuels used to producetatgty, heat our buildings, and power
our vehicles, emits a variety of pollutants inte tatmosphere that are known to have
negative health impacts and reduce local air quaieduced energy consumption will
result in a reduction in local air pollutants swhsulfur dioxide (S€), nitrogen oxides
(NOx), volatile organic compounds (VOC), non-methandatde organic compounds
(NMVOC), particulate matter (PM), and carbon monoxide (CO). Climate change may
also lead to the increased spread of vector-boiseases. In the long term, taking steps
to reduce greenhouse gas emissions reduces tHindid@ of climate-related health
problems.

* Asset Management

Proper asset management reduces emissions andnalsss good business sense. It
involves developing a plan to systematically revidne state of facility operations and
equipment and implementing a logical repair or apgr schedule that focuses on a
proactive approach to facility improvements. PréaBwe maintenance improves the
value of the City’s assets by reducing facilitieperating costs, modernizing equipment,
and decreasing deferred maintenance. As well, asang the efficiency of facilities and
operations leads to better-run operations, gredieamt satisfaction, along with increased
energy efficiency and the resulting cost savings.

» Leadership
By taking concrete steps to address climate chage reducing the emission of
greenhouse gases from its own facilities and ojmersit Durham County and the City of
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Durham will be able to “practice what it preachesid provide a solid example to the
community. The County and city have already madamiaments to reduce greenhouse
gas emissions through its participation in theria#g for Climate Protection program and
as members of ICLEI — Local Governments for Sustaility.

* Quality of Life for Citizens/ Healthy Cities

By reducing expenditures on energy and fuel, thenBoand City can apply the savings

towards improving their community services. Thesgynmclude an increase in number
of bike paths, improved public transit and greemdblic areas. Cutting greenhouse gas
emissions with measures that make Durham Countidemes less dependent on

automobiles can reduce traffic congestion, cleanatih, and contribute to more efficient

homes, offices, and land use patterns. Togethesgetlypes of measures can help build
healthier, more sustainable communities.

1.4 Durham: Amongst International Leaders

In 1996 the City of Durham passed a resolutioroto fhe Cities for Climate Protection
(CCP), an international campaign of local governt®evho are committed to achieving
guantifiable reductions in local greenhouse gasssioms, improved air quality, and

enhanced urban livability ang — .

sustainability. In 1999, the City 0 US CCP Participants are saving over $535
Durham completed a greenhous million each year in energy and fuel costs

gas inventory and action plan. T |

differences between that inventory and the curost are discussed in Appendix J. By
joining the City in the development of this moste®et inventory and local action plan,
Durham County has indicated its desire to take aaldeship role in climate change

mitigation and air quality improvement.

Over 770 municipalities in 29 countries worldwidarcipate in the Cities for Climate
Protection program. In the United States, over dMicipalities have joined the CCP.
Together, these communities are home to 55 milkamericans - 20% of the total US
population. Collectively, American CCP participaait® reducing greenhouse gases by
23 million tons per year, equivalent to the emissiproduced annually by four million
passenger vehicles, or 1.8 million households. &leesnmunities are also reducing local
air pollutants by more than 43,000 tons per year saving over $535 million in energy
and fuel costs.

1.5 Timing is Everything

In 2006, the North Carolina Department of Environtn@gnd Natural Resources (DENR)
convened the first meeting of the Climate ActioarPAdvisory Group (CAPAG). The
purpose of the CAPAG will be to develop public newoendations to DENR and the
Division of Air Quality for a state level climatectéon plan, focusing in particular on
economic opportunities and co-benefits associatél wotential climate mitigation
actions. The goal of the CAPAG is to seek consemsus comprehensive series of
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individual proposed actions to reduce GHG's in Ro@arolina. 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 Chitpurham, Durham County, and the
State of North Carolina are planning for climateamfpe 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 gas
emission inventory and local action plan. Given pheximity of the two counties, their
shared interest in climate change mitigation, ahigstory of cooperation, it makes sense
that the two Counties work to identify potentialission reduction measures that could
be implemented cooperatively in Durham and Orangen@/, allowing the governments
to maximize their available resources.

1.6 Cities for Climate Protection: Five Milestones to
Sustainability

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

Milestone 1.Conduct a baseline emissions inventory and foteBased on energy consumption
and waste generation, the city calculates greemhgas emissions for a base year (e.g., 2005)
and for a forecast year (e.g., 2030). The inventmmg forecast provide a benchmark agajnst
which the city can measure progress.

Milestone 2. Adopt an emissions reduction target for the fosegaar.The local government
establishes an emission reduction target for tbal lgpovernment. The target both fosters political
will and creates a framework to guide the planring implementation of measures.

Milestone 3. Develop a Local Action PlanThrough a multi-stakeholder process, the Igcal
government develops a Local Action Plan that dbssrihe policies and measures that the lpcal
government will take to reduce greenhouse gas @nssand achieve its emissions reducrjion
target. Most plans include a timeline, a descriptid financing mechanisms, and an assignment
of responsibility to departments and staff. In &ddi to direct greenhouse gas reductjon
measures, most plans also incorporate public aness-and education efforts.

Milestone 4. Implement policies and measurdde local government implements the policies
and measures contained in their Local Action Plgmical policies and measures implemented
by CCP participants include energy efficiency inygnments to municipal buildings and water
treatment facilities, streetlight retrofits, publi@nsit improvements, installation of renewaple
power applications, and methane recovery from wasteagement.

Milestone 5. Monitor and verify results.Monitoring and verifying progress on the
implementation of measures to reduce or avoid dr@ese gas emissions is an ongoing process.
Monitoring begins once measures are implementedcantinues for the life of the measures,

providing important feedback that can be used torave the measures over time.

10
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1.7 Background on Report Content and Structure

In 2005, ICLEI Energy Services (the consulting slion of ICLEI — Local Governments
for Sustainability) was retained by the City andu@ty of Durham to help develop a
GHG and CAP inventory and action plan for the comityuand local governments of
Durham. Using the PCP framework and Protocol, IClBrked in collaboration with
city staff and a community advisory committee toelep the inventory and action plan.
These teams consisted of people who would be ksstbnéial sources of information for
the inventory and fundamental driving forces behimel implementation of a plan. This
document is the outcome of this collaboration aglgp$r Durham to fulfill Milestones 1-3
of the PCP framework: the creation of an emissiasebne and forecast, the adoption of
emission reduction targets and the developmerteofdcal action plan.

This report is divided into six chapters. The fighapter of the report, entitled
“Background,” provides background information orimate change, the Cities for
Climate Protection (CCP) program and rationale (farticipation in the program. The
second chapter of the report entitled “Introductitays out the methodology used to
gather information and calculate emissions. Thedtbhapter is the baseline (FY 2004-
2005) greenhouse gas inventory for both the muai@pctor and the community sector.
The fourth chapter contains the forecast of emissio the target year (2030) under a
BAU scenario and if all currently planned mitigationeasures are implemented. The
fifth chapter outlines the historic and planned ssi@n mitigation measures in the
community and their impact on total emissions. $ixth and final chapter contains the
local action plan and potential emission reductaogets under three different scenarios.

11
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2 Introduction to Emissions Analysis

The purpose of the inventory is to provide a bagsefigainst which Durham can measure
progress towards the reduction of greenhouse gasesbaseline inventory expresses
greenhouse gas production as the number of tomsrbbn dioxide equivalent (eGD
produced by energy use and waste generation icotmenunity. The reduction target that
Durham chooses is expressed as a percentage wedircin this baseline emission. For
example, if a community is producing 100,000 tohgr@enhouse gases in its baseline
year and they commit to a 20% reduction in emissionits target year, it is committing
to produce only 80,000 tons of greenhouse gaséds target year.

The forecast section of the report helps a commuaitake into account any growth that
it will experience between the baseline year aral fitrecast year. If a community
continues to grow and continues to consume endrgyreent rates, emissions will grow
beyond current levels. For example, a community witbaseline inventory of 100,000
tons of greenhouse gas emissions may grow in Sk pgoduce 120,000 tons of
greenhouse gases by the forecast year if currearggrconsumption patterns continue
(this is a called a business-as-usual scenario)order for this community to reach its
target of 80,000 tons, or a 20% decrease from in@sgear emissions, the community
must really offset 40,000 tons of emissions, ratiran 20,000 tons. In this way, the
forecast is an essential and useful tool for enguiat targets are met in spite of growth.

Durham’s inventory and forecast capture emissioosfall areas of local government
operations (i.e. municipal and county owned andiperated buildings, streetlights,
transit systems, vehicle fleets, wastewater treatnfgcilities and waste generated by
government operations) and from most communityteelactivities (i.e. residential and
commercial buildings, motor vehicles, waste streamdustry). The inventory excludes
emissions from certain sources such as agricuénceair traffic in accordance with the
CCP protocol. This is because these sources areallypout of a local government’s

control and these sources are included in statd-Bnd national inventories.

The inventory and forecast provide a benchmarkrsgavhich the towns and county can
measure progress towards reducing emissions. Irbioaton with an analysis of the
impacts of existing climate mitigation activitiesthe community, the inventory will also
enable Durham to identify those areas in whichidoal governments and the community
at large have successfully reduced emissions argktareas that are auspicious for new
mitigation activities. In this sense, the invent@wyd 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, foretagget 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
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and criteria air pollutant emission factors to itgoof energy consumption in order to
determine the emissions generated by the energy use

Duke University recently completed a greenhousemamntory using the Clean Air Cool
Planet software. This software is specifically dasd to help universities calculate
greenhouse gas emissions. There is several emissigres included in the Clean Air
Cool Planet program that are not included in thige€ifor Climate Protection program.
These include: agriculture, air travel, refrigesamind other chemicals, employee and
student commutes and carbon offsets. ConversetyCtean Air Cool Planet program
does not include emissions resulting from water sawlage treatment.

2.1.1 Electricity Emissions

GHG emissions from energy consumption are calcdlagsed on emissions coefficients
which specify the amount of GHGs per unit of enerfjye 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
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 éomissctors for all fuel types was
used to estimate emissions for the fiscal year 2005discussion of the process
undertaken to collect inputs for the software isadied in the following section.

13
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2.1.2 Fuel Emissions

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 indiskrthan the residential sector). These
average emission factors can be used as defautiggtout 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 carioardel emission factors for all
sectors (municipal, residential, commercial, indaktand transportation). As carbon
dioxide emissions vary only with the type and antaeinfuel consumption and do not
have significant technology dependence, they goelikere separately.

Carbon dioxide emissions from biomass fuels ardueed from the inventory. The
rationale for this is as follows. The burning ofséd fuels releases carbon into the
atmosphere that is not part of the natural carbpclec however, the burning of
biologically derived fuels emits carbon dioxidetthould have eventually been released
in natural processes when the wood or biomass aielddecomposed. This carbon is
therefore considered to be part of the naturalaradycle. The burning of bio-fuels is
not considered to have a long term impact on ckndtange (i.e. its global warming
potential is zero). The CCP adopts the converttiahburning of wood or biomass is not
a source of GHG in the emissions inventorgxcluding the GHG emissions from the
emissions analysis follows international (IPCC) amtions. Examples of biologically
derived fuels that are not included in the analysttude: wood and other wood derived
fuels, landfill methane, sewage gas, methanolnethend biodiesel. It is assumed that all
of these fuels are fully combusted when they ailized.

It is important to note that when blended fuele.(B20 — 20% Biodiesel and 80%

petroleum diesel) are in use, the fossil fractidnttee fuel does contribute to the
jurisdictions emissions level.

2.1.3 Transportation Emissions

It is important to note that the CAP emissions piatl in this report were produced
using the CACP software. The Division of Air Quipalas part of the transportation

% This assumes that the source of the biofuel @il to regrow. For example, if the wood burneahes
from an old growth forest that has been clear ndt@nverted into a parking lot, there would beeta n
increase of GHGs in the atmosphere. As most bi®ft@me from on-going agricultural processes ard no
onetime land conversions, this case is not usaallissue (e.g. the corn used to produce ethanol was
sequestering COn the base year and will continue sequesteringi@@he future).
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conformity process using the EPA’'s Mobile6 modedoaproduces NOx and VOC
emission estimates from the transportation sectbue 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:

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 (miles)

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. milesrpdS 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 Gal/200miles)

E is the emissions per unit of fuel (i.e. the fiyple factor)
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Each one of these factors is determined by a nurabether factors (technological,
behavioral, structural, etc.), and even these @nf@ttors are not independent of one
another. For example a switch from an automoloila tliesel transit bus would change
the value of A for cars and buses. While fuelstonption and emissions per unit (D
and E) of fuel would increase due to the changeelmcle choice, the number of people
per vehicle (on the transit bus) would increasestartially offsetting the increase of D
and E.

Carbon dioxide emissions vary directly with the amo of fuel consumed and is
therefore specified in terms of emissions per ohifuel burned, however, criteria air
pollutant (CAP) emissions are not as directly tiedhe quantity of fuel consumption.
CAP emissions and emission standards for vehickes naore 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
per mile traveled and conversely, two vehicles vgitmilar 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.

2.1.4 Solid Waste Emissions

Greenhouse gas emissions from waste and wastedetegasures depend on the type of
waste and on the disposal method. The CACP softd@es not calculate CAP emissions
generated by solid waste. Insufficient informatie available on CAP emissions
produced by solid waste to enable the developmérdcourate coefficients for the
software.

The combinations of waste types and disposal methepresented used in the CACP
software are shown below. For each waste type asgoshl 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 1. Waste-Related GHG Emission Factors
Emission 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
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In the inventory, only emissions at the dispostd are calculated using the following
equation:

GHG = W * [(1-R) A+B]

Where
Wi is the quantity of waste type ‘t", and
R is the methane recovery factor and is only appin the case of landfilled waste.

It is assumed that there is no methane recoverthéodisposal types (open burning, open
dumps, etc.)

In the Community Measures and Government Measuredulas, 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).

GHG =W* [(1'R) Aagtel + Batter + Catter + Datter + EAfter]

[(1'R) ABefore+ BBefore+ CBefore +DBefore+EBeforé
this waste type for the "after” or "to" disposgbe and 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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2.2 Community Inventory & Forecast Data Collection

2.2.1 Electricity

According to staff at the North Carolina Utiliti€sSommission, four electric utilities

provide service within Durham County. These comgarare Duke Energy, Piedmont
EMC, Wake EMC and Progress Energy. The DCHC MP@estgd data on electricity
consumption by residential, commercial and indakitustomers within the 2005 from
each of these utilities. Duke Energy provided eileity consumption figures for each

sector. Piedmont EMC provided an estimate of tital thumber of commercial and
residential customers they service within the Cypuasibng with an estimate of the
average annual electricity consumption by theirdesgtial and commercial customers.
Wake EMC provided an estimate of electricity usdhmir 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 #gsedential, commercial and industrial
sectors. These categories are based on PSNC’'sclasses that are based directly on the
volume of gas consumed and not necessarily a tefifteof the type of the customer’s
business. However, communications with PSNC staffjgested that the rate class
divisions would largely follow the Standard InduestiClassification (SIC) system, which
classifies commercial and industrial enterprisas. other words, those consumers
included in PSNC'’s “industrial” rate class would shdikely be engaged in an industrial
goods-producing industry as defined the SIC.

2.2.3 Other fuels

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 2005. ICLEI discovered thae 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 salefata 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,
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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).

2.2.4 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 Ibs 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 divideDV into Auto Full-Size and
Auto-Sub-Compact/Compact. ICLEI used the size ditaretics of the US on road
automobile fleet to apportion the LDGV VMT to eashthe CACP gasoline automobile
classes.

Using a weighted average of automobile sales grd&ss in the US for 1975 to 2005,
ICLEI estimated that the following distribution atitomobiles by size in the US: 54%
sub-compact/compact autos, 31% mid-size autos &%ellarge autos. This distribution
was confirmed in the table “Vehicle Stock and NealeS in the United States, 2002
Calendar Year” from the Transportation Energy DBoak: Edition 24, published by the
Center for Transportation Analysis. This distrilbatiwas applied to the LDGV VMT

estimates provided by the DCHC MPO. ICLEI could fiad information to determine or

estimate how Durham County’s LDDV fleet is distiibd by automobile size.

Accordingly, ICLEI assumed that LDDV VMTs in Durha@ounty 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
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construction and demolition (C&D) waste generatéthiw its borders; ICLEI applied the
results of these audits to Durham’s C&D waste torede the amount of waste of each
type. See Appendix A for the material waste strélsstribution applied to both the MSW
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 andl)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 Divisiohfr Quality Appendix B contains a
summary of the inputs ICLEI used in the model aqghéndix C 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@nd industrial sectors. This data
included population, number of households, commkrm@nd industrial employees and
land-use for the baseline year 2005 and the forgeas 2030.

Staff within the DCHC MPO provided the researchrteaith 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 MOBILES6 vehiclass.
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2.3 Local Government Operations Inventory & Forecast Data
Collection

Members of the technical team provided energy aopsion and cost data for their area
of local government operations. The advisory cort@aifind technical team decided that
they wanted school board operations, includingdings and fleets, to be included in the
Local Government Operations Inventory. This infotiora was collected from school
board staff, and is included as a sixth sectoriwithe inventory. A complete list of data
sources is provided in Appendix D.

In the absence of data, estimates of total enesgyamd/or cost were made; these cases
are described in detail in those specific sectafrtbe report.

Where possible, technical team members also prdwigtails 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 thesdneges were unavailable, ICLEI
developed estimates based upon annual energy usentar existing infrastructure
within the City and the County. ICLEI also reviewdte Capital Improvement Plans
published by both the City and the County to idgrdaind characterize new infrastructure
projects.
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3 Inventory

3.1 Community Inventory

3.1.1 Overview

The Community inventory provides an estimate ofohlfthe greenhouse gas and criteria
air pollutant emissions produced within Durham Gguhoth by residents in their homes
and by local businesses and agencies as they aatrgheir operations in the baseline
year. Five key sectors are included in the comtgunventory: residential, commercial,
industrial, transportation, and solid waste. Otharissions from off-road engines are
summarized in Appendix C.

During the fiscal year 2005, the community produeggroximately 6,837,430 tons of
GHGs. Table 2 provides a summary of energy use, @APGHG emission production
for each sector. The transportation se¢hm largest single source of emissiomas
responsible for 39% of the greenhouse gas emisgimdiiced in the County, followed
by the commercial sector (31%), the residentiatage(l8%) and the industrial sector
(12%) and solid waste methane gas flaring redugegnipouse gases production by
16,050 tons.

Figure 1 on the following page, provides an illatn of the contribution of emissions
from each sector.

Table 2. Base Year 2005 Community Energy Use, CAmd GHG Emissions (tons§
Total Energy

Sector (MMbtu) NOx SOx CcO VOC PM10 GHGs

Residential 8,539,650 | 2,038 5,432 209 32 126 | 1,221,610
Commercial 13,209,220 | 3,688 | 10,731 353 48 249 | 2,161,090
Industrial 7,034,560 | 1,778 4,042 315 40 141 845,900
Transportation 30,663,780 | 8,792 455 60,851 6,353 260 | 2,624,880
Solid Waste 0 NA NA NA NA NA (16,050)
Total 59,447,210 | 16,295 | 20,661 61,729 6,473 776 | 6,837,430

® Numbers in tables may not add up exactly. Thituis to rounding.
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Figure 1. Community Greenhouse Gas Emissions by &er in 2005
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It is difficult and sometimes misleading to compger capita emissions in different
communities. Factors such as the fuel used to gemelectricity, the availability of
alternative fuel in the community and the type @ade of business development in the
region can make comparison difficult. That saids itiseful to understand Durham’s per
capita emissions in regards to broader state atiohahper capita emissions as reduction
efforts produced at these levels should benefihBor's emissions. Likewise Durham’s
efforts to reduce its emissions will influence stahd national emission outputs. In 2005,
Durham generated approximately 29.1 tons of GHG@<@gita. In 2004, per capita GHG
emissions in the US were approximately 24.1 fons.

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

* Source: Based on 2004 populations estimates feliby 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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3.1.2 Residential

In 2005, there were approximately 97,840 househwld3urham County. On average,
each of these households produced 12.5 tons of Gidh@sconsumed 87 MMBtu of
energy. Table 3 provides a summary of energy copiomand subsequent emissions
produced within the residential sector. Within thsidential sector, energy is consumed
for such end-uses as space and water heatingaaped, lighting and space cooling.

The greatest source of household GHG emissionsurhdn County was electricity
consumption (78% of total GHGSs), followed by natwas consumption (16%), propane
(3%), kerosene (2%), light fuel oil (2%) and cdaké than 1%). The Energy Information
Administration (EIA) did not report any sales ofakg fuel oil within North Carolina in
2004.

Table 3. Residential Sector: Base Year 2005 Enerdgse, CAP & GHG Emissions (tons
NOy SOy, | CO | VOC | PMy

Electricity 4,402,240 | 1,651 | 5,245 | 120 14 106 948,290
Natural Gas 3,094,240 272 10 67 14 8 191,170
Coal 8,510 5 25 2 0 2 920
Kerosene 325,680 43 135 9 1 5 27,480
Light Fuel Oil° 236,670 31 17 6 1 4 19,560
Propane 472,310 36 0 5 1 1 34,190
Total 8,539,650 | 2,038 | 5,432 | 209 32 126 | 1,221,610

3.1.3 Commercial

The commercial sector consists of offices buildjnmgs$ail outlets, institutions (hospitals,
schools, universities, etc.) and government faeditApproximately 135,020 people were
employed in the commercial sector in Durham Count2005. Commercial operations
occupied over 30 million square feet of facilityasp during the same perfod The
commercial sector in Durham produced 2,161,090 wh$&HG in 2004-2005. The
average commercial business produced 16 tons afnoeise gas emissions per
employee or 0.07 tons per square foot of facilgsce.

® 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 anasl 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 emissiopigded in Table 4. The largest
source of greenhouse gas emissions was electdoimgumption (86%), followed by
natural gas consumption (11%).

Table 4. Commercial Sector: Base Year 2005 Energysd, CAP & GHG Emissions (tons)

Fuel Type Total NO, SO, CO | vOC PM;;, GHGs
Energy
(MMBtu)
Electricity 8,667,960 | 3,251 | 10,326 | 237 27 208 | 1,867,160
Natural Gas 3,844,330 323 13| 83 18 10 237,510
Coal 101,180 56 300 | 23 1 26 10,980
Kerosene 45,350 6 19 1 0 1 3,830
Light Fuel Oil’ 169,490 22 70 5 1 3 14,010
Propane 379,840 29 0 4 1 1 27,490
Heavy Fuel Oil° 1,070 1 2 0 0 0 110
Total 13,209,220 | 3,688 | 10,730 | 353 48 249 | 2,161,090

3.1.4 Industrial

In 2005, Durham County’s industrial sector emplogggroximately 52,420 people and
occupied over 20 million square feet of facilityasp. Approximately 20,036,150 square
feet of space was occupied by industry, includimdustrial warehousing. The industrial
sector in Durham produced approximately 845,900s tai GHG in 2004-2005.
Approximately 16 tons of GHGs were generated fatheemployee and 0.04 tons of
emissions per square foot of industrial space. &lexage annual energy use per square
foot was 0.35 MMBtu.

Table 5 provides a summary of energy use and agsdcemissions produced within
Durham’s industrial sector in 2005.

Table 5. Industrial Sector: Base Year 2005 Energy &&, CAP & GHG Emissions (tons)

Fuel Type Total Energy = NO, SO, CO VvoOC PMy, | GHGs
(MMBtu)

Electricity 2,105,950 790 | 2,509 58 6 51 | 453,640
Natural Gas 2,701,920 397 190 | 113 20 14| 166,930
Coal 1,737,660 541 | 1310 | 109 7 74 188,590
Kerosene 13,860 2 6 0 0 0 1,170
Light Fuel Oil* 107,070 8 17| 27 6 1 8,830
Propane 363,140 38 0 6 1 1 26,280
Heavy Fuel Oil° 4,970 2 11 1 0 1 460
Total 7,034,560 | 1,778 | 4,043 | 314 40 142 845,900

" Based on estimates of No. 2 fuel oil and No.stilthite sales to commercial and industrial seciof$C
8 Based on estimates of No. 4 distillate and residilaales to the commercial and industrial sextorNC
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3.1.5 Transportation

As discussed earlier in this report, the transpiortasector is the single largest source of
GHG emissions within the County. This sector inesigrivately and publicly owned
passenger vehicles, transport trucks, public ttamsiicles, and all other on-road vehicles
associated with commercial, industrial and govemnaetivities. This sector excludes
emissions produced by off-road engines. For moferimation about off-road vehicle
emissions, sedppendix C This sector also excludes air, marine and raueiran the
county in compliance with the CCP Protocol.

In the year 2005, motor vehicles traveled approxya3,246,654,000 miles within
Durham County, or approximately 13,450 miles pearyg@er resident. Table 6
summarizes the amount of fuel used by these vehaoe the emissions they produced.
Gasoline-fueled vehicles traveled 92% of the tothicle miles traveled (VMT) and
accordingly produced the majority of GHG and CAHs=mons.

It is important to note that the CAP emissionganle 6were produced using the CACP
software. The Division of Air Quality as part dfet transportation conformity process
using the EPA’s Mobile6 model also produces NOx ¥@C emission estimates from
the transportation sector. Due to differencehién@ACP software and Mobile6 models,
the emissions do not match. This report uses @nsproduced by the CACP software
in order to ensure consistency with the emissiom® fother sectors and to ensure that the
emissions inventory can be easily reproduced addted by the local governments.

Table 6. Transportation Base Year 2005 Fuel Use, GAand GHG Emissions (tons)

Fuel Type Total NO, SO, CO VOC PM;, GHGs
Energy (Tons)
(MMBtu)

Gasoline 24,936,610 | 5,224 | 317 | 58,158 | 6,004 113 | 2,127,080

Diesel 5,727,180 | 3,567 | 138 | 2,693 349 147 496,810

Total 30,663,780 | 8,791 | 455 | 60,851 | 6,353 260 | 2,624,820

3.1.6 Solid Waste

In 2005 approximately 36,210 tons of constructiow @emolition (C&D) waste and
271,890 tons of municipal solid waste (MSW) wasdoiced within Durham County. As
a result of effective handling, the waste resulte@ reduction of greenhouse gases of
16,050 tons of GHGs (see Table 7 for a breakdowenussions by waste and material

type).

Waste produced within Durham County is sent to ndifferent landfills. Most
(approximately 162,750 tons) of Durham’s waste @atso the Brunswick landfill in
Virginia, which flares methane. Methane is genetatelandfills as waste decomposes
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under anaerobic (without oxygen) conditions. Sinoethane is 23times more potent
than CO2 as a greenhouse gas, combusting it redtscaegobal warming potential.
Methane flaring significantly reduces GHG produetiassociated with solid waste
generation. Furthermore, since a fraction of thgban found in solid waste is never
released, but remains sequestered in the lani@iiltfills can act as carbon sinkehe
negative values found in Table 7 are the resultasbon sequestration in the landfill,
combined with the impact of methane flaring.

Emissions are calculated based on a set of caaftifor different types of waste and
different waste disposal techniques. Each type a$tev and disposal technique has a
corresponding value assigned for the amount of @H@ssions per ton of waste type and
a value for the amount of carbon sequestered inlahdfill per ton of waste. These
coefficients are combined with a methane recovegtor (MRF) that reflects the
efficiency of methane flaring at local facilitiecBhe MRF for Durham is 55%.

In Table 7, certain waste streams including platir$, wood and textiles have negative
GHG emissions and other waste streams includingrpamducts and food waste have
positive emissions. This is because paper prodawts food waste decompose more
readily than the other waste streams. The ‘othaste stream represents inorganic waste
and therefore does not decompose and cause emsisgianore detailed explanation of
the method used for calculating emissions from avastincluded in Error! Reference
source not found..

GHG and CAP emissions resulting from the transpioriaof solid waste from residences
and businesses to disposal sites fall into thespamation sector of the community
inventory. They are also included in the vehickeefl sector of the local government
inventory.

Table 7. Solid Waste Base Year 2005 Material Distsution and GHG Emissions

Waste Type Materials Material Percent GHGs (tons)
of Total Waste
Stream
Municipal Solid Waste Paper Products 26% 2,420
Food Waste 16% 20,180
Plant Debris 8% (11,720)
Wood/Textiles 13% (20,320)
All Other Waste 37% 0
Construction & Demolition Paper Products 3% 40
Wood/Textiles 32% (6,660)
All Other Waste 65% 0
Total (16,050)

? International Panel on Climate Change’s Third Asseent Report
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3.2 Municipal Operations Inventory

3.2.1 Overview

Local government operations of the City of Durhamd ®urham County resulted in the
production of approximately 158,710 tons of grearggogases in the fiscal year 2005.
This accounts for approximately 2.5% of the comrymitotal emissions. Within the
PCP framework, the local government module quastiemissions from: buildings,
vehicle fleets, streetlights & traffic signals, wai& wastewater treatment facilities and
waste produced by municipal operations. Durhamrkgsiested that this module also
include emissions from school board buildings aleet§. These emissions have been
included as a sixth sector within the module. Tdwal government module is reported in
more detail than the community module. This is beealocal governments have direct
control over their own operations and it is therefthe area in which they are most likely
to be able to directly effect major emissions réiuns. Local government can use their
emission reductions and resulting cost savingsetoas example for the rest of the
community to follow. With more detailed informatiofocal governments can better
determine where the greatest opportunities for an@ment lie. It should be understood
that the corporate inventory is a subset of thernamity inventory.

Table 8 provides a summary of energy use, energyscariteria air pollutant and
greenhouse gas emissions by area of local goveitroperations.

Table 8. Local Government Operations Emissions inigcal Year 2005 (tons)

Total Energy

Operations (MMbtu) Cost ($) PM10 GHGs

Buildings 305,450 3,421,420 71 186 8 1 4| 42,740
Vehicle Fleet 178,920 2,055,100 60 3| 316 33 2| 15,310
Streetlights 49,240 1,778,130 18 59 1 0 1| 10,610
Water/Sewage 163,670 2,381,080 58 182 4 1 4| 33,560
Waste 0 3,310 N/A N/A | N/A N/A N/A -5
Schools 395,460 6,607,480 132 244 76 8 7] 56,510
Total 1,092,740 | $16,246,510 | 339 673 | 405 43 18 | 158,710

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

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

consumption for water and wastewater treatment.
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Figure 2. Base Year Distribution of GHG Emissionsrom
Local Government Operations Excluding Schools
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3.2.2 Buildings

The City of Durham manages approximately 1,928 8G0are feet of facility spate
Durham County operates 37 buildings with a totadaaif 1,212,000 square feet.
Collectively, energy use within these facilitiessuted in the production of
approximately 42,739 tons of greenhouse gas emis&02005. Energy use within these
facilities costs the City and County approximatd$,421,420. Table 9 provides a
summary of energy use, cost and emissions gendrgttte 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 9. Local Government Buildings: Base Year Engy Use, Energy Costs and Emissions (tons)

Total Energy

Energy Costs

Jurisdiction Fuel Type (MMBtu)

City Electricity 69,640 | $1,263,040 26 83 2 0 2 | 15,000
County Electricity 85,740 | $1,294,460 32 102 2 0 2| 18,470
City Natural gas 40,740 $459,220 3 0 1 0 0| 2,520
County Natural gas 109,340 $405,640 10 0 2 1 0| 6,760
Total 305,460 | $3,421,420 71 185 7 1 4| 42,740

To maximize the effectiveness of any investmerds tiie City or County may wish to
make to reduce greenhouse gas emissions that fiesulenergy use in their facilities,

the City and County may want to target those faedithat produce the greatest amount
of emissions and are the most energy intensivegiergy use/square foot). Table 10 and
Table 11 contain the top five large emissions-isiken facilities operated by the county
and city.

Table 10. Durham County: Top Five Large Emission-Itensive Facilities

Building Total GHG Total Energy Total Total
GHGs Intensity Energy Use | Intensity Energy Area

(GHGs/1000 = (MMBtu) (MMBtu/10 | Costs (Sq. Ft)
Sq. Ft) 00 Sq. Ft)

Detention Facility 10,139 34.9 100,065 344.0 | $511,338 | 290,919

Judicial Building 2,951 20.8 16,448 116.2 $184,469 141,462

(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 Building 733 28.5 3401 132.4 $59,792 25,692

Annex

10 City of Durham Property Schedule, July 1, 2002.
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Table 11. City of Durham: Top Five Large Emission-htensive Facilities®

Building Total GHG Total Energy Total Total
GHGs Intensity Energy Use | Intensity Energy Area

(GHGs/1000 = (MMBtu) (MMBtu/10  Costs (Sq. Ft)
Sq. Ft) 00 Sq. Ft)

City Hall 4,338 34.3 20,139 159.2 | $282,850 | 126,510
Police 1,730 22.9 10,300 136.2 | $139,423 75,630
Headquarters

Durham Bulls 1,574 39.3 7,305 182.6 | $151,624 40,000
Athletic Park

Edison Johnson 788 35.0 5,947 263.7 $85,286 22,550
Community Ctr

Fleet Maint. 768 20.4 5,930 157.3 $82,762 37,700
Building

3.2.3 Vehicle Fleet

Uses for vehicles operated by the County and @itjude but are not limited to: public
works, fire department, police department, solidst@aransportation, mail and public
health department.

In fiscal year 2005, the City operated approximalel 95 fleet vehicles (excluding off-
road vehicles). During the same period, the Coopgrated a fleet of approximately 360
vehicles including one hybrid vehicle, one biodidgeled vehicle and one ethanol-
fueled vehicle. The City’s vehicles consumed appnately 771,210 gallons of gasoline
and 407,230 gallons of diesel fuel. The Countykieles consumed approximately
235,240 gallons of gasoline and 23,140 gallondedgel. These fuel consumption figures
exclude fuel used in off-road engines which theeSifor Climate Protection Protocol do
not require participants to include in their invanes. Fuel purchased with a fuel key is
included in

Table12, although the exact end-use of this fuel is unkméwA summary of the GHG
and CAP emissions produced as a result of fuelutsen these vehicles is provided in

Table12.

1 \CLEI was able to acquire square footage for lbas twenty-five percent of the City owned and
operated facilities. Therefore, this list contaimdy those buildings with known square footage trate

high energy intensities. It is likely that there ather buildings that should be in this listslhighly
recommended the City of Durham determine the sqisatage of all of its facilities in order to asses
which buildings are the most in need of efficiemetrofitting.

12|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 Spofityti
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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Table 12. Local Government Vehicle Fleets: Base Yea005 Energy Consumption, Costs and
Emissions

Energy Emissions (tons)
Jurisdiction (MMbtu) NOx SOx | CO VOC PM10 GHGs
City of Durham 146,560 | 1,687,880 52 2 | 242 25 2 [ 12,540
Durham County 32,370 367,220 8 0| 74 8 0| 2,770
Total 178,930 | 2,055,100 60 2| 316 33 2 15,310

3.2.4 Street, Traffic & Other Outdoor Lights

This sector includes road lighting, park lightirgpecialty or accent lighting (e.g. lights
used in downtown shopping areas), traffic signatg] other lights operated by the city
and county governments that are not associatedanigtparticular facility.

The City of Durham operates all of the traffic sagmlocated within Durham County.
The City of Durham leases streetlights from Dukeefgy and Piedmont EMC to
illuminate roads within the City’s boundaries. $tiights located outside of City
boundaries are managed by the North Carolina Deeaitt of Transportation (NC DOT).
These lights were not included in ICLEI's analysik local government operations
because these lights are not under the directaarfteither the City or the County.

During the fiscal year 2005, the City operated agpnately 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 thanncandescent bulb. In the same
period, the City leased approximately 14,870 lighisn Duke Energy. A summary of the
estimated energy used by these lights is provided i

According to staff in the General Services Depanihaé 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 reveventory of these lights and
accordingly, energy use by these lights is notwa&gkin this section. Energy used by
those lights that are connected to County buildimgsild be included in the Buildings
section of this report. Accordingly, the Countyslependently metered or not metered
parking lot lights are not included in this inveryto

Table 13. Using information provided by City std@LEI estimated that the City’s
traffic signals consumed 3,493,370 kWh of eledyigi 2005>. Using data provided by

13 Duke Energy provided ICLEI with a list of all sétdights that had been installed in the City oflZam as of June 23, 2006. This
inventory included the monthly consumption of tight, its installation date and the type of lighsing this data, ICLEI estimated
the total energy use in the 2005 by adding the totenthly kWh used by lights installed before 2@0t multiplying by 12 months.
For lights installed in the 2005, ICLEI multipli¢he number of lights installed in the month by tivenber of remaining months in
the fiscal year. For example, in July 2004, newntigwith a total monthly kWh of 564 were installétis consumption was multiplied
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Duke Energy staff, ICLEI estimated that the stigbts consumed approximately
10,912,830 kWh of electricity.

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

has some parking lot lights that are not meteréti@irmay be connected to the meters of
nearby County buildings. The County does not feveventory of these lights and
accordingly, energy use by these lights is notwagtin this section. Energy used by
those lights that are connected to County buildimgsild be included in the Buildings
section of this report. Accordingly, the Countyslependently metered or not metered
parking lot lights are not included in this invernto

Table 13. Local Government Street, Traffic & OtherOutdoor Lights: Base Year 2005 Energy Use,
Energy Costs and Emissions (tons)

Lighting Type Total Energy Emissions (tons)

Energy Costs ($)

(MMBLtu)

SO, CO VOC PMy @ GHGs

Traffic signals 11,920 267,140 4 14 0 0 0 2,570
Street & other 37,320 1,510,980 14 44 1 0 1 8,040
outdoor lights
Total 49,240 1,778,120 18 59 1 0 1 10,610

3.2.5 Water & Wastewater Treatment

The City of Durham operates two water treatmemigl&Villiams Water Treatment Plant
and Brown Treatment Plant, as well as two wastawatelamation 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. The County also operates a wastewater tredtfaettity.

In the fiscal year 2005 the average treatment awatpthe City’s water treatment facilities
was 26.44 MGD. During the same period the aversggrhent output at the wastewater
reclamation facilities was 19.8 MGD. Approximately2 tons of greenhouse gas
emissions were generated per MGD water treated 2addtons for each MGD of
wastewater that the City treated.

Table 14 summarizes the total energy use, energig @nd emissions generated by the
City and County’s water and wastewater treatmengratpns, including pumping
stations”.

by 11 to determine the energy used by these lightse 11 remaining months in the fiscal year. Adaagly, lights installed in the
last month of the 2005 are not included the 2005.da

14 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 therefmeincluded.
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Table 14. Local Government Water & Wastewater Treatent: Base Year 2005 Energy Use, Energy
Costs and Related GHG & CAP Emissions

Area of Energy

Jurisdiction Operations Costs NO, CO | vOC PM;; GHGs
Water & Wastewater

City treatment 141,870 | 1,992,510 50 | 156 3 1 3| 28,860
Wastewater

County treatment 21,800 388,560 8 26 1 0 1] 4,700

Total 163,670 | 2,381,080 58 | 182 4 1 4 | 33,560

3.2.6 Solid Waste Produced by Local Government Operations

The Local Government Waste Sector includes emissfoom solid waste generated
through government operations. This includes alpleyee generated waste and waste
generated at municipal government facilities, saslparks and recreation buildings.

The City of Durham does not track the volume of twagenerated within its local
government operations. It is not uncommon for allgovernment to lack access to solid
waste production numbers from its operations. dses where solid waste is tracked, it
typically amounts to less than 3% of the commusitgtal solid waste.

The County tracks the amount of waste producedinvite operations each year. In the
fiscal year 2005, County operations produced 128 t solid waste. In the landfill, the
decomposition of this waste resulted in the pradacbf approximately 54 tons of

GHGs. Methane flaring caused this to be reducedegative four tons of greenhouse
gases.

3.2.7 Durham Public Schools Operations

The CCP Protocol allows communities to tailor themmission inventories to specific

situations, or the desires of a community by allaya sixth “other” sector to be included

in an inventory. The Durham Advisory committee egsed a strong desire to include
public school emissions within the local governmsattor of the report since the City

and County of Durham have a significant degreentiiéence over the Durham Public

Schools (DPS). Since public school buildings aeetf are responsible for considerable
emissions, ICLEI has decided to include these eamssunder the “other sector,” as

opposed to including them in municipal buildingsl dleets, so as to avoid overwhelming
these other sectors.
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Durham Public Schools operates fifty-one buildimgduding 46 schools plus operations
and administrative facilities. In total, these dings amount to over five million square
feet of facility space. These buildings consuméata of 312,850 MMBtu of energy that
resulted in 50,510 tons of greenhouse gas ands&dstmillion dollars to operate
throughout the 2005 fiscal year.

Table 15 summarizes the energy use, greenhousengasiteria area pollutant emission
by fuel type for public school board operated fties.

Table 15. Durham Public Schools Buildings: FY2004805 Energy Consumption, Cost and Emissions
by Source

Source Total Energy Emissions (tons)
Energy Costs ($)
(MMBtu)
NO, | SO, CO PM GHGs
Electricity 202,980 4,285,340 76 | 242 6 1 5| 43,720
Natural Gas 109,870 1,250,450 9 0 2 1 0 6,790
Total 312,850 5,525,790 84| 242 8 1 5| 50,510

Durham Public Schools has been recognized as @ahtilean bus leader as a result of
using of B20 biodiesel in its entire school bugfldOPS operates a fleet of vehicles
including 332 school buses, 37 large trucks andvarns, small trucks and cars. The
fleet used approximately 125,000 gallons of unldagkesoline (in its non-school bus
vehicles) and 552,830 gallons of biodiesel (B2Gjsrbuses in the 2005 school year.
Table 16 summarizes energy use, cost and emidsyoheel type for these vehicles.

Table 16. Durham Public Schools Fleet: FY2004-20@nergy Consumption, Cost and Emissions by
Source

Total Energy Emissions (tons)
Energy Costs ($)
(MMBtu)
NO SOx CO | vOC PMiq GHGs
B20 66,900 909,180 43 1 28 3 2 4,650
Gasoline 15,700 | 172,500™ 4 0| 40 4 0 1,340
Total 82,600 1,081,680 47 2 68 7 2 5,990

15 This cost is estimated based on the average €gsisoline purchased by the DPSB in 04-05 ($1.38 pe
gallon).
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4 Forecasts to 2030
4.1 Community Forecast

Durham County has selected 2030 as a date by wicbommunity will achieve a GHG
emissions reduction, based on targets set as i oéghis report. In order to determine
the potential level of emission reductions thatldaesult from socio-economic growth
in the region, emissions were forecast to 2030guaiset of growth factors. Two possible
future scenarios were developed: a business-as-(BAb) forecast and a forecast that
includes several new emission reduction effortsafbich implementation plans currently
exist. Figure 4 illustrates the potential GHG imsaof these scenarios. The column
entitled “2030 BAU” assumes that new growth in theunty will occur in absence of
any new emission reduction initiatives, except itnpacts of the DCHC 2030 LRTP,
which are included in the BAU forecast. A secopdmario is presented in the “2030
Planned” column, which includes growth projectiofts the community, but also
accounts for emission reductions that will be aodiebecause of new emission reduction
efforts that members of the community are currepthnning to implement, in addition
to the DCHC 2030 LRTP. The methodology used tcettgyeach of these scenarios is
explained in detail below.

Figure 4. Community GHG Emission Scenarios 2005 thmh 2030
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4.1.1 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 @hlmto 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 17.

The BAU scenario forecast does not model for ecaaoi@chnological or demographic
changes. This is because the BAU scenario is nteatt as a control group, against
which the impact of the community’s actions outtine the Local Action Plan can be
measured. In the BAU scenario, GHG emissions woudcease by approximately 50%
from 2005 levels. This growth would correspond vitbal economic and population
growth.

Table 17. Community Forecast Growth Indicators

Indicator 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 241,472 328,573 36%
Annual VMT 3,246,653,998 5,288,671,522 63%

4.1.2 2030 Planned Emission Reduction Scenario

This scenario assumes that all of the planned neasores outlined in the section
entitled “Future Community Measures” are fully iraplented, including the DCHC
MPO LRTP. This scenario presents a more realigtitook of emissions in Durham
County by applying the impacts of planned emisgieduction measures to the BAU
growth scenario. In the planned scenario, GHG eamss would increase by
approximately 50% from 2005 levels by 2030. Appmetely 152,745 tons of GHGs
would be avoided as a result of the implementatiomew measures.

Figure 5provides a comparison of GHG emissions from eachosdor 2005 and the
2030 planned emission reduction scenario. The ibotion of each sector to total
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community emissions will remain almost unchangevben 2005 and 2030 despite the
implementation of the new, planned reduction messsur

Figure 5. Community GHG emissions: Comparison of 206 and 2030 Planned Emissions
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4.1.3 Community Emissions Forecast Summary

Table 18 provides a summary of forecasted CAP and GHG eomsswithin Durham
County. The measures completed to date have nod 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 productiorrdeippately 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 18. Community CAP & GHG Emission Forecast Sumary

Emissions (tons)

Year & Scenario NOXx SOx CcO VOC PM10 GHGs

2005 16,295 | 20,661 61,729 6,473 776 6,837,434
2005 without Measures 16,477 | 21,015 62,589 6,563 785 6,988,920
2030 BAU 20,024 | 24,819 93,989 9,137 909 10,237,007
2030 Planned 19,867 | 24,370 93,974 9,135 899 10,205,497
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4.2 Local Government Operations Forecast

Potential emissions attributable to the City andui@g's local government operations
were projected for the emission reduction targetr yg¢ 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 Coumdp&rations. Figure 6illustrates the
differences in potential emissions between 2005 a680. The left-most column
illustrates estimated GHG emissions in 2005. A sdcoolumn, labeled “Fiscal Year
2005 w/o Measures”, illustrates potential emissitiveg could have occurred in 2005 if
the City and County had not made any efforts taucedtheir energy use or related
greenhouse gas emissions. A third column provadpsojection of emissions if the City
and County were to continue to grow in a businasgsual (BAU) scenario without
implementation of any new or additional emissioduaion efforts. Finally, the last
column on the far right of the chart illustrateg ghotential emissions that will occur in
2030 as a result of growth and the new measurdsthieaCity and County plan to
implement. A detailed description of each of th@@8cenarios is provided below and a
summary of forecasted CAP emissions is providethainle 19.

Figure 6. Local Government Operations GHG Emission&cenarios Forecasts 2005 — 2030
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4.2.1 2030 Business-As-Usual Scenario

To construct a business-as-usual (BAU) forecaginafrgy use within local government
operations in 2030, ICLEI worked with City and Coustaff to identify and estimate the
impacts of new local government infrastructure, aithivould 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:

Buildings

City and County staff based their estimates of teniding area on projects identified
within the capital improvement plans (CIP) of egdvernment. It should be noted that
neither CIP plans as far into the future as 2080;Qity’s CIP includes projects that will
be implemented by 2012, while the County’'s CIP edteto 2015. According to the
City’s Capital Improvement Plan, the City will cangct at least 220,900 square feet of
new facilities before 2030. City staff estimatedattithese facilities could consume
approximately 7,276,800 of natural gas and 2,84¥ gfGelectricity. The construction of
at least 640,303 square feet of new facilities deeduled in the County’'s Capital
Improvement Plan. Using the energy intensity regmbrin existing facilities, ICLEI
estimated the potential annual energy consumptfatied County’s new facilities. The
Carmichael Building, Health Department, and So8atvices Buildings were removed
from the 2030 forecast. The County’'s CIP stated tiwase buildings will not be needed
upon completion of the new Human Services Compkexcomplete list of projected
changes in building tenure is included in Apperfeix

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, at the time oftwg City staff does not foresee any
growth in the vehicle fleet. Based on new vehaguisitions in 2003/2004 and 2005,
ICLEI assumes that County will add six new vehidiests fleet each year for a total of
150 new vehicles by 2030. The software does netgit to model for future changes to
automobile demographics since this is a businessaal scenario and in order to limit
the number of variables at stake.

Street lights
City staff suggested that approximately 900 neweslights 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 pedestrian indicators.
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Water and Wastewater

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

Waste

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

Schools

Based on 2005 per capita consumption rates foroddduard operations and population
projections for 2030.

Under a BAU scenario, emissions produced by Citgd &ounty operations would
increase approximately 29% above 2005 levels.

4.2.2 2030 Planned Emission Reduction Scenario

This scenario assumes that each of the emissighgtrens described in the section
entitled “Future Reduction Measures for Local Govmeent Operations” is implemented.
New emission reductions of approximately 13,44Ztpar year would be realized under
this scenario. Under the planned scenario, 203Gsaoms increase approximately 9%
above 2005 levels.

4.2.3 Summary of Emission Scenarios for Government Op&yas

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 19.

Table 19. Local Government Operations: 2005 & 203Bmission Scenarios (Emissions in Tons)

Year and Scenario N[@)% {0)% ({0 VOC PMiq GHGs
2005 339 673 405 43 18 158,712
2005 without Measures 213 446 338 36 11 164,341
2030 Business-As-Usual 389 781 496 49 21 205,146
2030 with Planned Measures 334 666 486 48 19 167,920
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5 Emission Reduction Measures

This section summarizes the estimated impacts tfi@es or decisions that have
resulted in the reduction of CAP and GHG emissiafithin Durham County. These
measures are divided into existing and planned umeas Existing measures were
implemented prior to the 2005 base year; accortbnitpe CCP Protocol, the impacts of
these measures cannot be counted towards an emrssioction target. New measures
are those initiatives that will be implemented aftee 2005 base year, which therefore
can be counted towards the voluntary emission temtutarget that will be implemented
within the City & County’s operations and the commity-at-large. It should also be
noted that where an existing measure will have additional or expanded impacts after
the base year, these new impacts might be couoteatds the emission reduction target.

5.1 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 inTable 20along with an estimate of the annual impacts eséhmeasures.
Some of these measures are important educatioavaakness campaigns, the results of
which are difficult to quantify; for other measuressufficient information was made
available to estimate the impacts of the measuneneSmeasures 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 152,280 tons of GHG
emission reductions annually.

Table 20. Existing Community Emission Reduction Mesures and Their Potential Annual Impacts

CAC Emissions (Ibs)

Implementing

Name of Measure Authority NOXx SOx CcO PM10 GHGs (1)
Residential

Solar Hot Water Heater

installations Private Sector 850 2,210 90 10 50 250
NC Green Power NC GreenPower 3,520 11,170 260 30 230 1,010
Heat Pump Loans -

Piedmont EMC Piedmont EMC 60 180 0 0 0 20
Energy Audits -

Piedmont EMC Piedmont EMC 760 1,950 80 10 40 230
NC Healthy Built Homes | NC Solar 160 450 20 0 10 50
Soltera -

Environmentally
Friendly Co-housing

Community Private Sector 570 1,660 70 10 40 200
Eno Commons Private Sector 410 1,180 50 10 30 140
Affordable Housing

Program - Advanced Advanced

Energy Energy 100 300 10 0 10 30
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CAC Emissions (lbs)

SOx

CO PM10

Energy Conservation
Loans

Authority

Duke Energy

Not implemented in Durham

GHGs (1)

Equipment Loan

Duke Energy

Not implemented in Durham

Heating & Cooling
Equipment Loans

Duke Energy

Not implemented in Durham

Off Peak Water Heating

Duke Energy

Not implemented in Durham

Public Information -

Duke Power Duke Energy Not implemented in Durham
Public Information -

PSNC PSNC Not implemented in Durham
Commercial

Social Security Income
Rate

Duke Energy

Not implemented in Durham

Customer Resource
Center

Duke Energy

Not implemented in Durham

Equipment Loan

Duke Energy

Not implemented in Durham

Off Peak Water Heating

Duke Energy

Not implemented in Durham

Public Information -

Duke Power Duke Energy Not implemented in Durham
Public Information -
PSNC PSNC Not implemented in Durham
Institutional
Steam System Upgrade
or Replacement (to be
confirmed) NCCU Need more info
Low-level Waste
Generator NCCU Need more info
Utilities Savings
Initiative NCCU Need more info
State of North
State Building Initiatives | Carolina No Impact
Energy Efficiency State of North
Program for Nonprofits Carolina No Impact
Geothermal Heating & State of North
Cooling Carolina No Impact
Clean Cities
Clean Cities Coalition Coalition Not quantifiable

Duke Unversity Energy

Management Program Duke University 26,540 | 84,290 1,940 220 | 1,700 7,620
Duke University LEED

Buildings Duke University 18,120 | 48,890 2,300 320 | 1,160 6,330
Green Building Program | Triangle J COG Not quantifiable

US EPA RTP (Main

Building) 109 T.W.

Alexander Dr. US Government | 172,710 | 510,970 14,820 1,980 | 10,680 50,560
EPA National Computer

Centre - LEED Certified | US Government 12,050 | 35,640 1,030 140 750 3,530

Equipment Loan

Duke Energy

Not implemented in Durham

Off Peak Water Heating

Duke Energy

Not implemented in Durham

Equipment Loan

Duke Energy

Not implemented in Durham
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CAC Emissions (lbs)

Implementing

NOx SOx CO PM10

Off Peak Water Heating

Authority
Duke Energy

GHGs (1)
Not implemented in Durham

Industrial

Customer Resource

Center Duke Energy Not implemented in Durham

Equipment Loan Duke Energy Not implemented in Durham

Off Peak Water Heating | Duke Energy Not implemented in Durham

Public Information -

Duke Power Duke Energy Not implemented in Durham

Public Information -

PSNC PSNC Not implemented in Durham

Transportation
Duke University
& Triangle J

Compressed Natural Council of

Gas Vehicles Governments 390 30 3,770 490 10 30
Triangle J

Ethanol 85 Fuel Use in Council of

Durham Governments 3,540 340 84,510 8,630 200 1,350
Triangle J

Biodiesel Use in Council of

Durham County Governments -2,360 940 11,790 2,870 560 1,960
Private

Biodiesel Program - Sector/State of

public fuel station NC Included above

Duke Unversity

Alternative Fuels -

Biodiesel Duke University Included above

Alternative Fuel Use in

DATA vehicles DATA Included above

Durham County

Commute Trip Triangle Transit

Reduction Ordinance Authority 118,600 7,760 | 1,522,580 | 156,680 | 2,280 24,310
City of
Durham/Durham

Commute A Little Easier | County Included above

Smart Commute RTP Included above

Best Workplaces for

Commuters TJCOG Included above

RAVE Durham County Included above

Duke University

Car/Vanpool Duke University 210 10 2,360 240 10 40

Duke University

Alternative Vehicles -

Electric Duke University 200 -340 3,400 350 0 10

Duke University

Alternative Vehicles -

Prius Hybrid Vehicles Duke University 0 0 0 0 0 10

Carpool Parking Permits | Duke University 6,290 390 71,200 7,340 140 1,190
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CAC Emissions (lbs)

SOx

PM10

GHGs (1)

Authority

Land Use Planning - City of

Transit Friendly Durham/Durham

Communities County Not quantifiable

Fannie Mae Smart Greater Triangle

Commute™ Mortgage Research

Program Council Not quantifiable

Anti-idling Program for

Vehicles DATA Not quantifiable

DAQ Mobile Source

Emission Grants DAQ Not quantifiable

Solid Waste

Yard Waste Recycling City of Durham -4,760
Tidewater Fibre

Corporation (TFC)

Recycling City of Durham 41,340
Commercial Corrugated

Cardboard City of Durham 15,950
White Goods City of Durham 0
Recycling Bins Provided

to Community Events City of Durham Included above

Keep Durham Beautiful | City of Durham Not quantifiable

Compost Demonstration

Centre City of Durham Not quantifiable

Multi-departmental

Code Enforcement

Nuisance Abatement

Team (CENAT) City of Durham Not quantifiable

Swap Shop at Waste

Disposal and Recycling

Center City of Durham Not quantifiable

Stickers Listing Banned

Recyclables Placed on

Garbage Carts City of Durham Not quantifiable

Compost Bins City of Durham 100
Other

NC GreenPower - Large

Volume product $2.50

per month NC GreenPower 2,770 8,780 200 20 180 790
Total 365,450 | 716,810 | 1,720,470 | 179,350 | 18,050 152,280

5.2 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 summarizetaiole 21. Details of the assumptions
underlying the emission estimates are provided rmorE Reference source not found..
Together, these initiatives will help Durham avoiger 124,000 tons of GHG emissions.
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Table 21. New Community Emission Reduction Measurdsplemented After Base Year 2005:
Estimated Annual Emission Reductions

Implementing

CAC Emissions

(Ibs)

Name of Measure

Authority

NOx

S10)'¢

PM10

GHGs (1)

Residential
Energy Audits - Piedmont
EMC Piedmont EMC | 15,250 | 36,340 | 2,140 330 910 5,300
Private Sector
(possible
expansion by
Durham Campaign for County/Clean
Solar Hot Water Heaters | Energy Durham) | 26,420 | 63,570 | 3,670 560 1,590 9,180
Manufactured Home Heat
Pump Program TJCOG 430 1,330 50 10 30 150
Heat Pump Loans -
Piedmont EMC Piedmont EMC 1,080 3,360 120 10 80 380
Affordable Housing
Program - Advanced Advanced
Energy Energy 1,910 5,910 210 20 130 660
West Village Expansion Sustainable Project | 38,270 | 103,270 | 4,870 670 2,450 13,360
Durham OC
Chatham Home
Green Building Standard | Builders Assoc. Not quantifiable
Operation
Operation Breakthrough Breakthrough 670 1,930 80 10 40 230
Commercial
Triangle J
Energy Audits for Council of
Commercial Buildings Governments Not quantifiable
Imperial Point L.L.C. Chapel Hill
Page RD LEED Certified | Restaurant
Restaurant Group 460 1,230 60 10 30 160
Syngenta
LEED Building - 3054 Biotechnology
Cornwallis Rd, RTP Inc. 370 1,000 50 20 20 130
Institutional
North Carolina
North Carolina School of | School of
Science & Math - Facility | Science & Math
energy efficiency (NCSSM) 1,100 2,670 180 20 60 340
Duke University Power
Plan (low-sulfur coal) Duke University No impact on GHGs
Duke University Green
Purchasing Policy -
Energy Star for New
Appliances Duke University 2,560 8,120 190 20 160 730
New First Environments
Early Learning Center
(FEELC), EPA, RTP US Government 170 490 20 0 10 60
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CAC Emissions

(Ibs)

Name of Measure Authority NOx S{0)¢ PM10 GHGs (1)
LEED Building -

Research Triangle Research

Foundation H, 12 Davis Triangle

Drive, RTP Foundation 810 2,200 100 10 50 280
Industrial

None

Transportation

Smart Commute Triangle Transit

Challenge Authority 1,960 130 | 26,370 2,710 40 420
Hybrid Electric Buses -

DATA DATA 1,340 60 | 1,270 160 20 120
North Carolina Central

University Petroleum

Displacement Plan NCCU Can estimate with baseline fuel use, need more info

North Carolina School

Science & Math North Carolina

Petroleum Displacement | School of

Plan Science & Math -10 10 20 10 10 20
Park and Ride Lots DCHC MPO Not quantifiable

Parking Fare Increases DCHC MPO Not quantifiable

DCHC Long Range

Transportation Plan DCHC MPO,

(LRTP) - Transportation
Improvement Projects

City of Durham,
Durham County

Impacts of measures on VMT included in BAU forecast

Triangle Transit

TTA Rail - Phase 1 Authority Impacts of measures on VMT included in BAU forecast
Triangle Transit

TTA Phase I Authority Impacts of measures on VMT included in BAU forecast

I-40 High Occupancy

Vehicle (HOV) Lanes DCHC MPO Impacts of measures on VMT included in BAU forecast

NC 147 (Durham

Freeway) High

Occupancy Vehicle

(HOV) Lanes DCHC MPO Impacts of measures on VMT included in BAU forecast

High Capacity Transit DCHC MPO Impacts of measures on VMT included in BAU forecast
City of

Pedestrian Transportation | Durham/Durham

Plan County Impacts of measures on VMT included in BAU forecast

Bike Lanes DCHC MPO Impacts of measures on VMT included in BAU forecast
City of

Bicycle Transportation Durham/Durham

Plan County Impacts of measures on VMT included in BAU forecast

Solid Waste

Ordinance Amendments
in 06/07 provide for Civil
Enforcement

City of Durham

not quantifiable

SWM Code Enforcement
Officer (Proposal for
Funding)

City of Durham

not quantifiable
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CAC Emissions
(Ibs)

NOx S{0)¢ PM10 GHGs (1)

Household Hazardous
Waste - long term plan

Authority

City of Durham

not quantifiable

Compost Bins City of Durham 2,650
Waste Management Plan | City of Durham 118,580
Bar & Restaurant NC State-lead

Recycling in NC initiative included above

New Development

Requirement - Cardboard

Dumpsters and Recycling

Bins with each garbage

dumpster City of Durham included above

Recycling - Mixed Paper | City of Durham included above

Total 92,770 | 231,620 [ 39,370 | 4,560 | 5,650 152,750
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5.3 Existing Reduction Measures for Local Government
Operations

The City and County have already initiated manyvats within their operations that
have enabled them to reduce energy use, save no@epid expenditures and reduce
greenhouse gas and criteria air pollutant emissions

Table 22 provides a summary of the estimated arem@sion and financial impacts that
each of these measures has had. To date, the ri€itCaunty’s efforts have resulted in
GHG emission reductions of approximately 5,630 tomsd avoided costs of
approximately $510,380.

Table 22. Existing Local Government Emission Reddimn Measures
CO
Name of NOx  SOx (lbs  VOC PMI10 GHG Avoided Costs

Measure Implementing Authority (Ibs)  (lbs) ) (Ibs) (Ibs) (t) (%)
Buildings

Energy Efficiency:
Administrative Complex 200 E. | Durham

Main Street County 80 240 10 0 10 30 1,957
Energy Efficiency: Carmichael | Durham
Building 300 N. Duke Street County 670 | 1,740 90 10 40 240 21,796
Energy Efficiency: Community | Durham
Shelter County 120 280 20 0 10 40 2,732

Energy Efficiency: Social
Service Building 210 E. Main Durham

Street County 190 320 30 10 10 70 6,222
Energy Efficiency: Cooperative | Durham
Extension 721 Foster Street County 70 190 10 0 10 30 2,901
Energy Efficiency: Detention Durham
Facility 217 S. Mangum Street | County 3,060 | 5,210 | 540 | 100 160 1,090 57,525
Energy Efficiency: Health Durham
Department 414 E. Main Street | County 320 1000 40 0 20 110 18,758

Energy Efficiency: Judicial
Building (including 3 prk lots) Durham

201 E. Main Street County 3,700 | 13,460 | 300 20 290 1,270 69,728
Energy Efficiency: Main Library | Durham
(Before Expansion) County 330 | 3,820 | -100 -40 60 100 -14,530

Durham Bulls Athletic Park
Resource Conservation

Program Awaiting information

Energy Efficiency: Durham

Solid Waste Operations City of

Facility - 1833 Camden Ave. Durham 60 200 10 0 0 20 2,073
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Avoided
Costs
GHG (1) %)

NOXx
(Ibs)

SOx
(Ibs)

co
(Ibs)

Vele
(Ibs)

PM10
(Ibs)

Vehicle Fleet

Hybrid Vehicles City of Durham 30 0 310 30 0 10 751

Ethanol 85 Fuel Use City of Durham 90 5 1000 120 0 20 | none

Compressed Natural Gas

Vehicle City of Durham 80 0 620 80 0 0 | none

Bike Police Fleet City of Durham 960 50 | 14,370 | 1,320 30 210 6,033

LED on Police/Fire

Trucks City of Durham No Impact on emissions
Durham

Biodiesel Vehicle County 0 0 0 0 0 0 | NA
Durham

Ethanol-fueled vehicle County 20 0 440 0 0 10 | NA
Durham

Hybrid Vehicle County 20 0 300 30 0 0 | NA

Lights

LED Traffic Signals -

replacements/installation

S City of Durham 2,240 | 7,110 160 40 140 640 66,855

Water & Sewage

Showerhead Exchanges | City of Durham 230 ‘ 740 ‘ 20 | 0 | 20 ‘ 70 | 6,983

Water Conservation

Team City of Durham Not quantifiable

Biogas Capture and

Flaring City of Durham Cannot be counted towards target

Water Conservation

Program City of Durham No impact on inventory

Water Use Assessments | City of Durham No impact on inventory

Solid Waste

Waste Reduction Policy City of Durham Not quantifiable

Recycling Program City of Durham 140 | NA
Durham

Recycling Program County 360 | NA

Schools

Public School Energy Durham Public No

Efficiency Initiatives Schools 0 0 0 0 0 Impact 97,000

Public School Energy Durham Public No

Efficiency Initiatives Schools 0 0 0 0 0 Impact 40,000
Durham Public

Biodiesel Use in Fleet Schools -486 342 1,761 | 1,122 | 82 1,213 123,594

Total 11,745 134,684 19,171 |2,794 | 873 5,629 510,379
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5.4 Future Reduction Measures for Local Government
Operations

Both the City and the County have already commitiedmplementing several new
emission reduction measures. The total impact ekdhplanned measures will be
approximately 32,230 tons of GHG reductions and@amately $3,566,300 in savings.
The potential emission impacts of each of thesesorea are summarized in Table 23
below.

Table 23. Local Government Operations: Planned Newr Expanded Emission Reduction Measures

Implementing \[o)'¢ CcoO VOC @ PM10 Avoided
Name of Measure Authority (Ibs) Sox (Ibs) (Ibs) (lbs) | (Ibs) ' GHG (t) Costs (%)
Buildings
LEED for New Buildings
Contained within Capital Durham 310,255
Improvement Plan County 10,590 31,340 910 120 660 3,100
Animal Control Durham
NEW CONSTRUCTION County Included above
East Durham Branch Library | Durham
NEW CONSTRUCTION County Included above
EMS Old Fayetteville St
(Station 2) Durham
NEW CONSTRUCTION County Included above
Health and Human Services
Complex NEW Durham
CONSTRUCTION County Included above
Justice Center NEW Durham
CONSTRUCTION County Included above
North Durham Branch Library | Durham
NEW CONSTRUCTION County Included above
Senior Center Durham
NEW CONSTRUCTION County Included above
South Durham Branch Library | Durham
NEW CONSTRUCTION County Included above
Sheriff/Police Training Center | Durham
NEW CONSTRUCTION County Included above
Administrative Complex 200
E. Main Street - Direct Digital | Durham
Control County 480 1,480 50 10 30 170 12,228
Detention Facility 217 S.
Mangum Street - Solar Durham
Energy County 110 420 40 0 30 40 3,529
General Services Complex Durham
310 S. Dillard Street County 80 260 10 0 10 20 2,587
Jail Annex 326 E. Main Street | Durham
- Roof Insulation County 20 40 0 0 0 10 537
Main Library EXISTING Durham
SPACE County 1,160 3,430 100 10 70 340 38,639
Main Library AFTER Durham
EXPANSION PROJECT County not quantifiable
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Cco VOC @ PM10

Avoided

Name of Measure

Authority

(Ibs)

Sox (Ibs)

(bs)  (bs) | (Ibs) GHG (t)

Costs ($)

Stanford L. Warren Library - Durham

Energy Efficient Upgrades County 90 280 10 0 10 30 2,578

Youth Home 2432 Broad Durham

Street County 10 30 0 0 0 0 334

LEED Water Treatment Durham

Facility County need more info

City HVAC Upgrade Program | City of Durham 330 970 40| 10| 20] 120 13,635

City Hall Elevator & Energy

Efficiency Upgrade City of Durham need more info

Fleets

Underutilized Vehicle Study City of Durham 30 0 290 30 0 10 420,776

Vehicle Replacement Plan -

improved fuel efficiency of

police fleet City of Durham 210 10 | 3,080 280 10 40 2,932
Durham

Idle Reduction Policy County Awaiting information

Lights

LED Traffic Signals -

replacements made after

2005 City 7,730 24,560 560 60 500 2,220 230,952

LED Traffic Signals - new

lights installed after 2005 City 280 880 20 0 20 80 148,904

Water

Landfill Gas Utilization City 20,160 | 800 | 5210 1,110 | -630| 7,410 | 1,258,384

Water Reclamation Project County need more info

Solid Waste

none | | | | |

Schools

Public School Energy Durham Public

Efficiency Initiatives Schools 20190 36410 3460 610 | 1070 7170 704,761
Durham Public

LEED for New Schools Schools 38450 104350 4860 660 | 2470 13420 245,517

Durham Public School Durham Public

Temperature Controls Schools 8720 | 26033.140 990 120 590 3030 166,074
Durham Public

No Idle Policy Schools 340 10 260 30 10 30 3,690

Total 108,960 231,300 | 19,880 | 3,060 | 4,860 | 37,230 | 3,566,311
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6 Local Action Plan

6.1 Introduction

6.1.1 Introduction to Reduction Targets

A CCP reduction target is the annual quantity ofG&Hhat a jurisdiction commits to
reducing from their community and corporate operatiby a given year. It is expressed
as a percentage reduction in emissions in the ttyega, relative to the baseline year's
emissions. In Durham’s case, it is a percentagectexh from 2005 emission levels by
the year 2030. Different targets can be establidloedhe both the community and
corporate sectors. A more aggressive target is1afedected for the corporate sector, as
these emissions are under the direct control ofdbal government and, as a result, are
easier to control. Establishing a reduction tahgdps local governments to quantify their
commitment to reducing GHG emissions, and setsr@rete, measurable goal for the
government and community to strive towards. By ldighing an emission reduction
target, and officially adopting this target througylecouncil resolution, a local government
fulfills Milestone 2 of the Cities for Climate Pmaition (CCP) Five Milestone
Framework.

Within the CCP program, reduction targets and theelines for achieving them are
completely voluntary. When the program began in3198 was standard for cities to
commit to a 20% reduction from 1990 emission lewsi2010. This target was adopted
by the City of Toronto in 1990 and was the first Gleduction target officially adopted
by any government body. The year 1990 was a logozeline year because it
corresponded with Kyoto Protocol targets. Howeuagre recently it has become
difficult for cities to inventory the year 1990 due the lack of data availability,
therefore, baseline years are now entirely up ® discretion of individual cities.
Nonetheless, ICLEI still recommends a 20% targetdorporate operations and 6%
target for the community within 10 years of joinitige program. ICLEI maintains that
these targets are low enough to be achievablealbathigh enough to present the local
government and community with a collective chalkeng

Other emission reduction targets adopted by locgégments:

* Arlington County, VA has pledged to reduce emissifsom government
operations by 10% from 2000 levels by 2012.

» Alachua County, FL has pledged to reduce corpamatissions by 20% from
1990 levels by 2010.

» The City of Santa Monica, CA has adopted the tanfjetducing emissions from
corporate operations by at least 30% below 199€I¢dwy 2015, and community
emissions by at least 15% below 1990 levels by 2015

» City of Austin, TX plans to make all city operat®narbon neutral by 2020.
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* Through the US Mayor’s Climate Protection Agreenwrdr 400 U.S. mayors,
representing over 57 million Americans, have pledigemeet Kyoto
commitments in their cities by reducing overall ssmns to 7% below 1990
levels by 2012.

When choosing a reduction target, a local govertrsaould be aware that reduction
targets should be seen as an interim policy dewedop tool which can and should be
refined and increased over time. Ultimately a éargeduction in GHG emissions is
needed to avert the worst impacts of climate chariges target that Durham chooses to
adopt following this report should be seen as ifs¢ $tep in that direction.

6.1.2 Target Scenarios

ICLEI has developed three different scenarios farHam to consider when adopting
their reduction target. These scenarios demonglifiszent levels of emission reductions
(low, medium and high) that are achievable throdgferent levels of commitment,
investment and ingenuity. The low target is achidedhrough taking advantage of ‘low
hanging fruit.” That is, easy and quick methodsreducing energy consumption and
emissions. The medium scenario involves some ingeand longer term strategizing.
The high scenario involves aggressive emission atemtu efforts and will involve
significant ingenuity and initial investment. The8eee different scenarios can help
Durham to determine which target is achievableggiits commitment to saving energy,
improving local air quality and helping to averbal climate change. The different
scenarios can also be seen as stages in an emissioction strategy. Durham may
choose to begin with a lower target, and as pregeesade towards this target, the target
may be modified to follow a more aggressive emissemluction strategy.

Targets are measured as a reduction in emissionstfie baseline year 2005, however,
forecasted emissions must be considered when dgerglemission reduction scenarios
and plans. The following emission reduction scersanvere developed by using the
“Planned Emissions Forecast” for 2030, which tak&® account community and
corporate growth, plus any currently planned messuo reduce emissions. Further
achievable emission reductions under the diffessr@narios are subtracted from this
forecast to develop the three scenarios. Thesasosrare then measured relative to the
baseline year's emissions.

It would be beneficial for the City and County ofifbam to adopt the medium target
scenario, and build upon previous successes in @dctions.

6.2 Proposed Community Measures

6.2.1 Residential

Overview of Current and Planned Measures
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The Community Residential sector was responsibid 21,610 tons of GHG or 17.9%
of the community’s total emissions for the baselpgar 2004-2005. Measures to reduce
emissions implemented before the baseline yeatteelsin approximately 1930 tons of
GHG reductions. Most of these savings are fromube of renewable energy sources
(wind, solar, etc) or from energy efficient desigmd retrofitting. The planned measures
that will be implemented after the baseline yedl see approximately 29,260 tons of
GHG reductions. A large portion of this reductioiti we attributable to the West Village
Expansion project. All of the measures in the residl sector, both historical and
planned, are implemented by the private sectorthieithe City nor County of Durham
have been directly involved with the reductionshmitthis sector. Emission reductions in
this sector are largely dependant on the voluntasticipation of homeowners and
developers. The City and County of Durham, in ganfion with the private sector and
community groups, can play a major role in coortiintp this effort to bring about
energy-use and emission reductions in the resalesdctor.

Potential Reduction Measures

There are many cost effective steps that can bentdk reduce emissions in the
residential sector.

 The most important role that local governments ply in this process is to
coordinate the dissemination information to citgeabout options and private,
local and state level initiatives they can par@tg in, through coordinated
education campaigns.

» Energy retrofit programs for housing can be ano#ffe way to improve the
efficiency of homes and reduce residential GHG siois. Professional energy
audits can identify the most energy and cost affecsolutions for individual
houses.

* Policies and incentives can be developed withinommunity to encourage
developers meet higher energy efficiency standemdsew construction (such as
LEED, or the Durham Orange County Chatham Homebtsldssociation Green
Building standard).

» Homeowners can be encouraged to look into alterestsuch as green energy
tags or renewable energy generation through edurcatid incentives.

» The City and County can educate citizens on howatglly conserve energy and
water in the home through various social marketiagpaigns.

* As a community with a high proportion of rental peoties, the City of Durham
could implement a policy to encourage property awrte retrofit their rental
properties. Please see the following case studyafoexample of this type of
project.

Case Study: Allegheny, PA

The idea behind the Allegheny College project ismiake energy efficiency visible to the

renter/consumer. Beginning in 1998, The Commonwe@ikmmunity Energy Project, formerly

The Meadville Community Energy Project, developddcal Home Energy Ratings System. Qne
of the first goals of the program was to evaluéie ¢nergy usage of Meadville’s many rental
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properties. Data on houses’ insulation levels,ledkage, heating system efficiency and other
property features was collected and then usedtermdae a rating. Energy audits leading tojan
efficiency rating allow the prospective renter tep for a rental with the best total cost—rent

and utilities. The landlords were given suggestionshmw they increase efficiency in their

properties and their costs, as well as a low-istelaan program for making the improvements.
An education system was designed for renters taexphat the ratings mean and simple things
they can do to save energy. The program estimatgdchanges in the 50 properties rated over

the past four years have resulted in a saving8@f00 annually.

Emission reduction estimates from general conservand supply side management in

the residential section have been estimated below.

Table 24. Residential Emission Reduction Scenarios

Suggested Description Low Medium High

Measure

Expand Measures implemented to date result 34,290 51,430
conservation in less than 1% emissions reduction.
measures If they were ramped-up and other

measures were considered, such as

implementing the Duke Energy

Measures that were done in other

regions, a rough estimate would aim

for an conservative scenario of 2%,

typical scenario of 3% and aggressive

scenario of 5%
Expand alternative Alternative energy measures 3,210 8,020
energy measures implemented to date are minor

(1,600t); including solar water heater

installations, passive heating and

cooling, geothermal as well as limited

green power purchases. By

supporting and building upon these

initiatives, much greater impact can

be achieved. A conservative estimate

is double the initial impact, moderate

is 5 times, and aggressive is 10 times.

Total 37,500 59,450

85,720

16,040

101,760

Figure 7 illustrates the impact that the proposexhsures could have on the emission
profile of the residential sector. Due to the plash growth in this sector, even what
would be considered aggressive implementation oaswmes will not be enough to

overcome the growth and reduce emissions belowlibadevels.
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Figure 7. Residential Emission Reduction Scenarios

2005 Baseline 1,221,610

2030 Planned 1,714,370

Low 1,676,870 '

Medium 1,654,920

High 1,612,610 '
T T

GHGs (f)

General Recommendations

The North Carolina State Energy Office offers manggrams and incentives that could
be easily accessed by residents and promoted bga¥vernment of Durham (City and

County), including an Energy Efficient Mortgage gram that allows prospective

homeowners to finance energy efficient systemsutjinothe home mortgage and an
“Upgrade and Save” program where incentive graméspaovided to change out the

highly inefficient and costly electric furnaceswre energy efficient heating systems.
ICLEI recommends that Durham initiate a public extien campaign that promotes the
benefits of home energy efficiency, ways of achmgvhigher efficiency through home

design and retrofitting and incentive programs,hsas those described above, for
financing home energy efficiency. ICLEI also recoemds that Durham examine

opportunities for partnership with community growgegh as the Durham Orange County
Chatham Home Builders Association, Clean EnergyhBor and also private developers
in the promotion of home energy efficiency. Finatlye to the high percentage of rental
properties in Durham, ICLEI strongly recommends tharham consider implementing

an energy efficiency program for rental propertisach as the Allegheny program

described above. The City should work with Dukeelgy to expand on the energy
conservation programming they have already estaddidut not delivered in Durham.

See measures sheet for specific names and ddt#ilese.

6.2.2 Commercial
Overview of Current and Planned Measures
The commercial sector is a large user of energg,thas a major emitter of GHGs and

CAPs. In the baseline year the commercial sectmiuding the institutional sector)
emitted approximately 2,161,090 tons of GHGs, wlaicbounted for approximately 32%
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of the community’s total. Prior to the baselinery¢here were no programs implemented
within Durham to reduce commercial sector emission3he institutional sector
(subsector of commercial) has been more succeasfliprograms implemented before
the baseline year have resulted in approximate|@p4Btons of GHG reductions. The
most successful of these projects was the congtruof a new energy efficient building
owned by the EPA, which resulted in approximateély080 tons of GHG savings. There
are also very few planned measures for this se€@ommercial planned measures will
only result in approximately 290 tons of GHG redaras. Institutional planned measures
will result in approximately 1410 tons of GHG retlans. There is a lot of room for
improvement in this sector. The City and Countypaftham can play an important role in
coordinating the efforts of various partners arnglsighem in running programs to further
reduce GHG emissions.

Potential Reduction Measures

Since very little has been done to reduce emisdimm Durham’s commercial sector,
there are many opportunities to further reduce Get@ssions. Like the residential
sector, community reductions of this type are vtdwyy however, the city can play a role
in encouraging and coordinating action in the comumésector.

» Cities can encourage developers to build new comiaiezonstruction to energy
efficiency standards through incentive programsneif no regulations are in
place. Many such incentives require little investinfr the city. For example,
cities can offer: priority permit processing forilders/developers who propose
low-carbon projects, reduced permit fees for suabjepts, and advertising or
recognition for developers who use green/energyiefit design.

» Cities can encourage or provide energy audits rmallsand large businesses, to
identify opportunities to increase efficiency thgbuimprovements to the building
envelope, lighting, HVAC, appliances and electrenic

» Conservation programs can be developed to encoueageloyees to save
electricity and water in the workplace.

* Business owners can be encouraged to look inttnatiges such as green energy
tags or renewable energy generation.

Case Study: North Carolina State — NC State Enef@ffice

The Energy Improvement Loan Program (EILP) is spaets by the State Energy Office, N.C.
Department of Administration. The program provittes interest loans, secured by bank letter of
credit (non-applicable for local governments arftbst systems), for eligible energy
conservation measures for industry, commercialiasses, local government units, community
colleges, K-12 school systems, and nonprofit ozgiuons. Loans with an interest rate of 1
percent are available for some renewable energggisoand energy recycling projects. A rate |of
3 percent is available for projects that demonsteaiergy efficiency, energy cost-savings or
reduced energy demand. The loan can be repaidtfrernergy savings these improvements
generate. Applicants must negotiate with their ilegdhstitution any fees charged over and
above these rates.

Loans up to $500,000 per recipient are availalbdenis requested for new construction will be
made only for the incremental costs between stade and above-code improvements.

58



Durham GHG Inventory and LAP: Draft 8

Case Study - Cool Shops Program — Ontario, Canada
Cool Shops is a market transformation program targestreet-facing retailers in neighborhoqds
across Ontario. The purpose of the program is emtity and implement in-store energy
management measures that encourage the small-bsisioenmercial sector to save on utility

costs and reduce energy consumption. Through gicgpartnerships the Cool Shops program is

well positioned to provide significant reductiomsthe release of greenhouse gas emissions and
other harmful air pollutants. As of October 20@®0l Shops has visited over 14,500 stores jand
has resulted in:

. Over 7,422 Palm Pilot energy audits conducted,

. Over 12,000 CFLs installed,

. 1,506 tonnes of GHG emissions reduced,

. A decrease of over 5,000 MWh,

. And a savings of over $500,000 to small businepeegear.

Participating stores not only reap the energy gmvand a reduction on their utility bills but also
get well deserved recognition within the commurdityd contribute to a reduction in GHG
emissions.

Table 25 shows the estimated emissions reductidenpal from energy conservation
and demand side management in the commercial seGtoe estimated impacts of this
type of programming in the commercial sector ishkigthan predicted in the residential
sector since the commercial industry tends to eortager energy users, which once
approached can lead to more significant savings.

Table 25. Commercial Emission Reduction Scenarios

Suggested Description Low Medium High
Measure

Energy conservation Conservation and efficiency 108,050 216,110 540,270
programming programming should be targeted to

existing building stock as none has
been done to date. GHGs could be
reduced by 5%, 10% and 25%
respectively for each of the 3

scenarios.
New construction Growth in the commercial sector is 50,000 99,990 249,990
energy efficiency expected to increase GHGs by 1

million tons by 2030. By focusing on
initiatives to increase efficiency,
emissions could be reduced by 5%,
10% and 25% respectively.

Alternative energy Promote the use of alternative fuels 31,610 94,820 158,040
purchases and green power purchasing. 1%, 3%,

and 5% uptake building into the 3

scenarios.

Total 189,660 410,920 948,300

Figure 8 illustrates the impact of the proposed suezs on the commercial sector
emissions profile and forecast. Emissions are &rpleto rise nearly 50% between 2005
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and 2030, requiring any efforts to reduce emissibaw the baseline year to be
considerably aggressive.

Figure 8. Commercial Emission Reduction Scenarios

2005 Baseline

2,161,090

2030 Planned

3,160,750

Low

2,971,090

Medium

2,749,830

High

2,212,450
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General Recommendations

The City and County of Durham should play a largele in encouraging energy
conservation in the commercial sector. ICLEI recands that Durham consider
developing an energy and water conservation progmanthe commercial sector that
highlights energy saving opportunities and resaurtgghting retrofits are one of the
easiest ways for businesses to decrease theiryeoerggumption and have a definite
lifetime payback. Lighting retrofits and fuller refits should be widely encouraged. The
City and County can use their own experiences wtiofitting to serve as an example of
the potential energy and cost savings that candetred through efficiency.

There are many resources at the state and natlewmel that businesses can take
advantage of. The U.S. EPA’'s ENERGY STAR prograntksonith local partners to
help businesses implement lighting retrofits andeotenergy savings programs. The
North Carolina State Energy Office has many eneffjgiency programs for businesses.
These programs should be promoted. Duke Energgdnasoped several energy savings
programs; however these programs have not beermngpited in Durham. The City and
County should work with the utility to implemeniefe programs locally.

Finally, ICLEI recommends that Durham consider fationg incentives for developers to
build new construction to higher efficiency stardfathrough incentive programs.

6.2.3 Industrial

Overview of Current and Planned Measures
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The industrial sector emitted approximately 845,8@@ of GHG in the baseline year
2004-2005 (12.4% of the total community’s emissjonsThere are no historical or

planned measures for emission reductions in tlugseThere is a lot to be done within

this sector to reduce its impact on GHG emissidhg, City and County has an important
role to play in coordinating and encouraging enoissieductions for industries within

their borders. It would be particularly useful tentify which industries in Durham emit

the highest levels of GHGs through their operatiohddressing these emissions is a
critical means of managing emissions throughouttmemunity.

Potential Reduction Measures

Strategies for addressing industrial emissions similar to those for addressing
commercial emissions. The most important role theal government can play in this
process is encouraging industry to get involvethim local GHG reduction strategy and
providing them with resources to enable them tsdoWays to reduce emissions from
the industrial sector include:
* Encouraging local industry switch their main sosrcé fuel to cleaner sources,
such as natural gas, cogeneration, biodiesel, etloamenewable energy.
* Encouraging local industries to improve the efficg of existing buildings and
industrial processes and set higher standardsferuildings and operations.
* Promoting employee energy and water conservatidinenwvorkplace.

Case Study — NCSU Industrial Assessment Center
The North Carolina State University Industrial Assment Center (IAC) program, administered
by Rutgers University has been funded by the N@#mnolina State Energy Office to reduce
emissions from the industrial sector. The two n@als of the program are to provide energy
conservation and cost reduction assessments td smaledium sized manufacturers and|to
educate the next generation of energy managererigecvation. Advanced undergraduate and
graduate students from the Mechanical & Aerospamgrieering Department at NCSU conduct a
one-day assessment of a facility with an experidacalty member. Data on plant operations
and energy costs are collected and analyzed tondie potential conservation measures. These
measures are compiled into a technical report liegaihe recommended actions, the potential
savings, the estimated cost of implementation d@nmgple payback period. This program has
benefits for local industry, students and commuaeityssions.

Table 26 demonstrates the emissions reduction faitérom basic supply and demand
side management measures in the industrial setholustrial processes tend to be very
specialized and dependent on the product beingupeatj therefore the specific activities
must be addressed on a case-by-case basis. Howeac@rindustrial enterprise tends to
use a significant amount of energy, leaving moergyreduction potential.

Table 26. Industrial Emission Reduction Scenarios
Suggested Description Low Medium High

Measure
Demand and supply  No tangible attempts to reduce 64,060 128,130 320,320
side management emissions or improve energy

efficiency or use alternatives have

been made in the Industrial sector.
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GHGs could be reduced by 5%, 10%
and 25% respectively in 3 scenarios.
Total 64,060 128,130 320,320

Similar to the residential and commercial sectthere is considerable growth expected
in the industrial sector. Emission reduction stgss would need to be extremely
aggressive to even stabilize emission sat basketreds, as illustrated in Figure 9.

Figure 9. Industrial Emission Reduction Scenarios

2005 Baseline 845,900

2030 Planned 1,282,300

Low 1,218,240

Medium 1,154,170 I
High 961,980 '
T
1 i i i i i i 1
o 2 7 Z Z Z
22 22 223 % g2 ) 0
% % ‘% % % % %
(22 (22 (22)
GHGs ()

General Recommendations

The industrial sector has the ability to be indobdinnovative and aggressive in their
emission reductions, as of yet there has been n@sEm reduction programs
implemented in the industrial sector. Emissionthmindustrial sector can be controlled
without regulations through the creation of inceesi, voluntary reduction programs and
business networks. ICLEI encourages Durham to densestablishing a program to
engage industry in emission reduction process.reTage also many local/state initiatives
that Durham could participate in through the NCt&tanergy Office. These funded
projects have been successful in many other Nodfolda communities such as the
example described above. ICLEI recommends that &uarlexamine the potential for
participating in a similar project.

6.2.4 Transportation

Overview of Current and Planned Measures
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The transportation sector is one of the highest Gtitters, producing approximately
2,624,880 tons of GHGs in the baseline year. @&btounts for 38% of the community’s
total GHG emissions for the baseline year 2004/@bstorical measures resulted in a
decrease in GHG emissions of approximately 28,989s,t the majority of these
emissions were reduced through the Durham Countynmgae Trip Reduction
Ordinance, implemented by the Triangle Transit Autly. Future reduction measures
will result in a further 549 tons of GHG emissia@ductions (not including measures in
the LRTP). However, as this sector is the higleesitter of GHGs, it is important to
aggressively work to reduce community transpontegimissions.

Potential Reduction Measures

As the highest sector for GHG emissions (38.4%9 important that Durham has more
planned GHG reduction projects, to help reduceirtigact of single occupancy vehicle
(SOV) trips. While many of the planned activite® important, many of them do not
have quantifiable GHG reductions, although in thegl term, these planned reductions
will take place due to behavioral changes througjtimeicommunity.

* Integrate non-motorized transportation into allngortation and land-use
planning activities. Educate city planners in nootonized transportation
planning principles.

* Promote the use of non-motorized transportation @rgooling to citizens and
employees.

» Use planning practices and design standards tltainanodate the widest range
of potential users (incorporating all transport m®jd including people with
mobility and visual impairments and other speciaekdas. Plan for Durham to
become a more walkable community.

* Implement school and campus transportation managiepnegrams to encourage
parents, students and staff to use alternativesp@atation when traveling to
school, college and universities.

» Traffic Flow Management Software Programs can kelus synchronize traffic
signals to maximize traffic flow and reduce vehicleng times.

» Durham can work with the State to have heavier gionisstandards implemented
(i.e. as the State of California has done) on eltlieles. Start with an enforceable
anti-idling by-law within the community, and a stremissions testing procedure.

* Residents and local businesses can be encouraged tagher fuel efficiency
vehicles, especially hybrids, or use alternativad iuch as biodiesel and ethanol.

Case Study: EcoPass Winnipeg, Manitoba

Winnipeg Transit's EcoPass is a public-private menghip designed to make transit more
affordable to commuters, while preserving or insneg transit revenues. Its ultimate goal ig to
boost transit ridership and reduce congestiorp@lution and the need for spending on roads jand
bridges. The EcoPass program enlists employersal@s sgents for regular monthly transit
passes. Employers are encouraged to offer theitogegs a discount of 30% or more, up to one-
third of which is rebated to the employer by WiredpTransit. Development of the EcoPass
began in late 2000 and went through a two-yeaintggihase. This included both a limited
demonstration and a larger pilot project, whichstrated the program’s benefits and contained
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risk. The program requires limited resources, amnbaicipating employers it has boosted transit
ridership by an average of 45% monthly bus passdal about 500%, and net revenues by 30%.
The main reason for these increases is the lasgeulit enjoyed by employees, the major portion
of which is provided by employers. The program ssireated to reduce local greenhouse gas
emissions from transportation by 150 tons annually.

Case Study: University of North Carolina: Commutéiternatives Program

In an effort to reduce traffic congestion and thenber of vehicles parked on campus, the
Commuter Alternatives Program is designed to rewiM faculty, staff and students who do
not drive a Single Occupancy Vehicle (SQ¥)ommute to campus.

The program is free and only requires that the @&gfstrants commute to school or work and
not hold an SOV permit. The Commuter AlternativesgPam encourages all forms of alternative
transportation including, bicycling, walking, traéngark and ride, carpool and vanpool. Staff,
faculty and commuter students who use transit taay@ork or school and do not have a parkipng
permit can join CAP and receive the full menu afidfés, discounts and eligibility for prizes. In
addition, UNC offers a car-sharing program, to bo&P and non-CAP members.

Table 27 presents emission reduction estimates fn@asures that can be used to reduce
emissions in the transportation sector. The mestessful program to date in terms of
emission reductions has been the Durham County Gdenifrip Reduction Ordinance,
which we suggest be expanded with new goals oat 2610 to 2030. Given the target
year is 2030, considerably into the future, land pnning can also play a large role in
reducing emissions from transportation. And, theas been a minor effort to introduce
alternative fuels and vehicles into the area, wiwvehsuggest be expanded significantly.

Table 27. Transportation Emission Reduction Scenaois
Suggested Description Low Medium High
Measure

Land Use Planning It is commonly acknowledged that 147,590 295,170 442,760
land use planning have a great
influence over GHG emissions related
to transportation, however it is also
very difficult to quantify this impact.
Without knowing specifics regarding
Durham's land use plans out to 2030,
it is difficult to assess the GHG impact
with any certainty. However, we
assume that by 2030, plans could be
in place to reduce the growth in
emission via planning activities by 10,
20 and 30% respectively.™®
Alternative Fuels &  Current alternative fuel & vehicle 34,820 69,640 104,460
vehicles initiatives in the community include
Duke and the Triangle Council's CNG
vehicles, the promotion of E85 and
biodiesel, amounting to aprox 3,370t

18 burham’s land use plan goes to 2030 and includesyremart growth measures. The 2030 land use plan
needs to be implemented and more smart growth mesasauld be included in future plan updates. Plan
website: http://www.durhamnc.gov/departments/planning/cont@np
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of GHG reduction. At a minimum, with
limited effort these initiatives could be
increased by10 fold by 2030 in a
conservative scenario, 20 fold in a
moderate scenario, and 30 fold in
aggressive scenario.

Expanded Durham Durham County has a goal of 15% 25,530 26,750 48,630
County Commute reduction in VMT by 2010. With a

Trip Reduction target year of 2030, this goal could be

Ordinance doubled to 30% in an aggressive

scenario, 25% in a moderate, and
20% in a conservative.
Total 207,940 391,560 595,850

Figure 10 illustrates that emissions in the trangpion sector are projected to grow
significantly between 2005 and 2030, causing ewgmessive reduction activities to pale
against the baseline year profile.

Figure 10. Transportation Emission Reduction Scenans

2005 Baseline 2,624,880
2030 Planned 4,100,740

Low 3,892,800 '

Medium 3,709,180 '
High 3,504,890 '
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General Recommendations

As the transportation sector is the largest soaf@missions in the community, Durham
should seriously examine the sector for furtherssmon reduction opportunities. The
most successful long-term, sustainable approaatedacing transportation emission is
through denser, multi-use urban planning. As Durbatarget year is not until 2030,
there is a significant amount of time to achievegtale results through land-use planning
decisions. ICLEI strongly recommends that Durhapxagnine its planning strategies to
determine if current plans will help to build a s&isable future for Durham. ICLEI also
recommends that Durham City and County partner wdmmunity groups and local
businesses to promote the use of alternative maidieansportation and fuel’s within the
community.
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6.2.5 Solid Waste

Overview of Current and Planned Measures

The solid waste sector in Durham has resulted gatne 16,050 tons of GHG emissions
in the baseline year (2005). This negative amasitue to a combination of factors:
when waste is put into a landfill, some of the carlzontained within the materials is
sequestered indefinitely and the flaring of methameich reduces its global warming
potential. Since landfill gas is about 50% methand methane has a global warming
potential of 23 times that of COZ2, it appears tosbghtly beneficial to landfill waste
rather than reduce it. However, the environmentalcts and cost of landfilling organic
waste - which accounts for approximately 16% ofH2un’s waste stream (based on the
EPA'’s "Municipal Solid Waste Generation, Recycliagd Disposal in the United States:
Facts and Figures for 2003") makes organics thiedbgext step in waste diversion for
the City/County of Durham.

While landfills can sequester carbon such as yastev(wood, food, leaves, etc) these
types of products can sit for years and be unpitogin distributing various nutrients
back into the soil. Additionally, as landfills eue more strained with the amount of
waste in them, diversion of materials becomes natteactive and sustainable. A
composting program could divert up to 16% of wamstey from landfills, and in the
process, create a non-toxic, nutrient rich alteveab harmful fertilizers.

Potential Reduction Measures:

* As a consumer society, it is important to look kttlae “Rs” related to waste
reduction. There are the usual 3 Rs that are fanyliar to everyone — reduce,
reuse and recycle. In that order, recycling shd@dhe last step in reducing the
amount of waste sent to the landfills each yedner@ are also two more Rs that
are important, and they should come before theli@n8 Rs. They are Rethink
(before purchasing — make greener choices) andsBdproducts that have extra
packaging, products were not made/grown locally, éhese two options should
be introduced into all facets of the community tlglb an intensive education
campaign.

» Landfill gas can be captured and used to produe¢ dreelectricity for adjacent
buildings. This can offset some of the electrictyd natural gas used in the
community.

Case Study: San Francisco Organic Collections Pragr

The City of San Francisco instituted residentiabside collection of organic material as part of
its “Fantastic Three” program. The program provigegxh household with a green cart for
organic waste, a blue cart for various recyclabtes] a black cart for all remaining trash.
Residents and businesses are encouraged to plao®dlscraps and yard trimmings into the
green cart, which is collected for composting ategional facility. The composting program
diverts more then 300 tons per day of organicsnyanes the resultant compost can be sold at
local green houses, landscapers, golf coursespackito the community and result in revenue
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being generated for the municipality. By institgtia curbside organics collection, San Francisco
became the first large city in the nation to cdlifsod scraps citywide. The “Fantastic Three”
program enabled the city to reach a reported dvérapercent garbage diversion rate in 2004.
Through outreach and other methods, the City plarexpand the Fantastic Three program and
increase both the amount of organics and recydabttlected. The program’s expansion| is
projected to achieve annual GHG reductions of 1i00s.

General Recommendations

The waste sector is unique, in Durham’s case; itrdmutes negatively to GHG
emissions. As a result, further efforts to reduoession will not lower the quantified
emissions from this sector. This does not mean kewyethat in the long run, the
diversion and reduction in the amount of waste dpedant to landfills is unnecessary.
Reducing waste production and landfilling will halvenefits for water and soil quality
and will help to make Durham a more sustainablermamity. ICLEI recommends that
Durham examine the possibility of implementing abside organics program to further
reduce waste heading to the landfill. ICLEI alsa@mages Durham to develop a public
education campaign to encourage the 5 Rs withicohemunity.

6.3 Proposed Corporate Measures

6.3.1 Buildings

Overview of Current and Planned Measures

The corporate building sector (not including schdaelildings) was responsible for
approximately 42,740 tons of GHG or 27% of totaljpowate emissions in 2005. Energy
saving measures implemented before 2005 resultedsewvings of approximately 3,000
tons of GHG. The majority of these savings wereaa®sult of HVAC and lighting
retrofitting in existing County owned facilities. @dsures implemented after the baseline
year will result in a savings of approximately 3)&ns of GHG. The majority of these
savings will result from additional retrofitting dfounty owned facilities, and the
adoption of LEED standards for all new County binigg. The City of Durham has done
very little so far to reduce emissions from thaiiléhngs. Local governments are often
able to achieve major emissions reductions in tnéding sector. Therefore, plans for
improvement within this sector should feature pmoenitly in Durham’s emission
reduction plan.

Potential Reduction Measures:

There are several ways in which emissions redustiam be achieved within the
corporate building sector:
» Existing buildings can be retrofitted so that tlaeg more energy efficient. This
can be done through changes in lighting and HVABrielogy, replacing old
appliances with EnergyStar approved appliancesraptbvements to the
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building envelope including sealing leaks, replgavindows and adding
insulation. It is often easy to achieve at leas0% reduction in a building’s
energy consumption through basic retrofitting.

8

* By making energy efficiency a priority in the easiyages of the design process,

much higher energy efficiencies are achievablesiw nonstruction and major

renovations. A city can resolve to meet a certeandard for energy efficiency in

all new buildings. The U.S. Conference of Mayors tesolved that all new

buildings be 60% more efficient by 2010 with tharahte aim of reaching carbon

neutrality by 2030.

* Emissions can also be reduced through the develupohenergy and water
conservation programs and policies for buildingsafples of such programs
include: turning off all lights and computers agimi, installing low flow toilets

and faucets, increasing the temperature of theoaiditioning in the summer and
lowering the temperature of the heat in the wirgagouraging employees to turn

off lights when not in a room, and countless others
* Emissions from corporate buildings can also beebtisrough the purchase of
renewable energy tags.

Case Study: New Haven, CT

The City of New Haven, CT began an Energy Conseme®rogram in 1994 to reduce enengy

consumption and cut costs. It was determined tieatrtost economical way of achieving this w
through energy efficiency measures. These measncasded an energy saving performar]
contract (ESPC) between the board of educatioragmivate contractor, whereby the contrag
evaluated the potential energy savings and contplite retrofit at no cost to the board
education. The contractor then recovers their castsmakes a profit by receiving a percent
of the energy costs savings over a period of tifie. program also includes a centralized Eng
Management System, whereby all of the city’s energgy is monitored and controlled by cent
facility. The system limits consumption during ped&mand periods, when the price is

highest and the electricity generated is oftemtlost polluting. The program was financed in
through federal and state grants as well as utibtyates and incentives and ESPCs. Since
program began, New Haven has saved over $24 mili@mergy costs, cutting costs by over

yas
ce
tor
of
age
rgy
ral
the
art
the
$5

million per year and has reduced GHG emissionhbydands of tons.

Table 28 describes the potential impact of expanthe City and County’s demand sid
management activities and considers the emissezhgtion potential of using
alternative energy sources.

Table 28. Corporate Buildings Emission Reduction Smarios

Suggested Description Low Medium High
Measure
Energy efficiency Some energy efficiency initiatives are 4,800 9,600 16,800

upgrades/expansion already planned. More could be done

of existing programs  with the remaining building stock.
35% reduction in overall energy would
be considered aggressive (ie HVAC &
lighting), while lesser percentages
would be more appropriate for the

e

conservative and typical approaches
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(ie 10 & 20%).
Energy supply Alternative energy sources could be 480 2,400 7,200
management pursued or subsidized via green tags

etc. Reductions are based on 1%,

5%, and 15% offset from alternative

energy sources.

Total 5,280 12,000 24,000

Figure 11 shows how even low or conservative anwahémissions reduction activity
can bring emissions back down to baseline leviglsderate or aggressive action in the
building sector can lead to very significant reduts from the baseline year emissions.

Figure 11. Corporate Buildings Emission Reduction &narios

2005 Baseline

2030 Planned
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Medium
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T T T T T T T T T T T
0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 50,000

GHGs (1)

General Recommendations

The City of Durham was unable to provide ICLEI witte square footage of more than
25% of its facilities. The City should collect datas data for the remaining buildings

and enter it into the CACP software to determire éhergy intensity of these facilities.

Buildings with high energy intensities (emissiogsigre foot), that are also large, are
generally considered ‘low hanging fruit’ in an esig and energy reduction strategy.
That is to say, major emission reductions can Yiked achieved through a basic energy
retrofit of these facilities. Of the City of Durh&rbuildings with known square footages,

the ones with the highest energy intensities @natalso large) include: City Hall, Police

Headquarters, Durham Bulls Athletic Park, the BEdisohnson Community Center and
the Fleet Maintenance Building. The County fa@htiwith the highest energy intensities
include: the Detention Facility, the Judicial Builg and Annex, the Health Department
and the Main Library.

The County of Durham has begun to take some majamtes towards improving the

energy efficiency of their buildings; however, theés still room for further improvement.
There are several energy efficiency technologies ltave not been included in previous
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retrofits and there are some County owned buildthgs have not been retrofitted at all.
ICLEI recommends that the County thoroughly examihe options for all of its
facilities, particularly focusing on the low hangirfruit highlighted above. ICLEI also
recommends that the County aim for highest eneffigiency possible in their new
LEED certified facilities. This will not only redecemissions from these buildings, but
will save on energy and costs in the long run.

The City of Durham has, as of yet, done little éduce emissions from their facilities.
We would recommend that Durham examine retrofitionyst for all of its facilities,
particularly the high emission intensive facilitibgghlighted above. We would also
recommend that Durham adopt a standard such as L&Eie US Conference of
Mayor’s efficiency standard for all new corporatastruction.

6.3.2 Fleets

Overview of Current and Planned Measures

The corporate fleet sector (not including schoeéft) was responsible for approximately
15,310 tons of GHG or 10% of total corporate emissiin 2005. Fuel saving measures
implemented before 2005 resulted in a savings pfagpmately 243 tons of GHG. These
savings were achieved through the use biodiedenet and CNG in a few fleet vehicles
owned by both the City and County and the use oydbes for certain police patrols.
Measures implemented after the baseline year &slilt in an approximate savings of 50
tons of GHG. These reductions are mainly the resuli plan by the City to purchase
police vehicles with higher fuel efficiencies amddispose of underutilized vehicles. The
measures currently implemented and planned by tbhe &d County of Durham to
reduce fleet emissions has very little impact daltemissions. Therefore, there is ample
room for improvement in this sector.

Potential Reduction Measures

There are many strategies for reducing fleet eonssihat Durham may wish to consider.
Typical emissions reduction strategies for corpofigets can be categorized into the
following categories:

» The replacement of typical fleets with alternatileets, such as foot, bicycle and
segway patrols for police officers and parks amieaation staff. In addition to
being better for the environment, and the healtBroployees, this would bring
city staff in closer contact with residents, andndoset a positive example for
active transportation in the community.

* The reduction in the number of fleet vehicles. Adstcan be conducted to
determine if any of the fleet vehicles are unnemgsand these vehicles can be
disposed of.

» The use of alternative fuels, such as biodieseledhanol blends in fleet vehicles
can significantly decrease emissions of both GHGaiteria air pollutants.
Biodiesel (B20) produces 20% less GHG than reglitsel and ethanol (E85)
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produces 85% less GHG than regular gasoline. BE@eaerally be used in
unmodified diesel engines. E85 is used in flex-frgticles that are now available
for purchase from most major automobile manufacture

» The transition of fleets to more efficient vehictzs also decrease emissions
significantly. A study can be conducted to detemrifrsmaller or more efficient
vehicles could be used in the place of current fledicles. Hybrid-electric
vehicles should also be considered, as they cam inato twice the mileage of a
regular vehicle. It is also particularly positivarketing if the mayor is proudly
transported in a hybrid vehicle.

* Emissions can also be significantly reduced throdiirer behavior training.
Practices such as reduced idling, driving at treedgimit and other practices can
reduce emissions in existing vehicles by approxétyei%o.

Case Study: Durham Public Schools
The Environmental and Energy Study Institute (EE&lye recognized Durham Public Schools
as a national leader because of its use of biddiesal school buses. This program began in
2004, and the marginal additional cost of fuel viasded through the federal Congestion
Mitigation and Air Quality Improvement Program (CND) and the North Carolina State Energy
Office. This program has been continued annuatlges2004 and has been successful in reducing
school bus GHG emissions by approximately 1,208 tmually, equal to about 20% of total
school bus emissions in Durham. The City of Durtemd Durham County can certainly learn
from this major success story within their own commity.

Table 29 demonstrates the impact that expandingufrent fleet activities will have on
the fleet sector emissions profile. Measures thelexpanding the active transportation,
alternative fuels and vehicles as well as improtheggeneral efficiency of the fleet.

Table 29. Corporate Fleets Emission Reduction Scenas

Suggested Description Low Medium High
Measure

Active Initiate active transportation in County | 60 100 210
Transportation as was done in City Police. County's

fleet is aprox 1/3 that of the City's,
therefore 1/3 of the savings are
expected in the conservative scenario,
1/2 in the moderate scenario and
equal parts in the aggressive
scenario.

Fleet Efficiency The vehicle replacement plan should 180 260 350
be expanded beyond the police
vehicles in the City as well as to the
entire Durham Fleet. An underutilized
vehicle study should also be done in
the County.
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Hybrid Vehicles Conservative is to double hybrid fleet | 30 120 240
in City from 2 to 4 and for County to
match fleet with 4 of its own.
Moderate scenario is 4 times the
conservative (16 cars in City and
County) and Aggressive is double the
moderate (32 cars in City and County)

Biodiesel Conservative includes 20% use of 190 470 740
biodiesel in fleet, moderate includes
50% and aggressive includes 80%.
Fleet expected to increase by 9%
(150 venhicles) by target year,
therefore diesel projected to increase
from 430,370gal to 469,103 gal.

Ethanol (E85) Conservative scenario includes 90 2,040 4,070
doubling E85 use in City and
matching it in the County. Moderate
assumes 20% of fleet is converted,
Aggressive assumes 40% of fleet is
converted.

Total 550 2,990 5,610

In Figure 12 the impacts of the three emissionsctdn scenarios can be seen against
the baseline and forecasted emissions. Engagitigginonservative or low scenario
would bring emissions back down nearly to basdbrels. Activities beyond the low
scenario would bring emissions down to well bel@sddine levels.

Figure 12. Corporate Fleets Emission Reduction Scarios
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2030 Planned
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General Recommendations

The City of Durham is conducting an ongoing undiized vehicle study and ICLEI
recommends that the County do the same. We wostdracommend that both the City
and County consider downsizing the fleet or tramsihg to smaller or more efficient
vehicles. This will not only decrease fuel use andssions, but will also save on costs in
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the long run. The police fleet is currently plarmito move from Crown Victorias to
Impalas because they have slightly higher fuelcigfficy. However, our analysis
estimates that this measure will only result intdds of GHG savings. ICLEI would
recommend the City consider purchasing police Vekicwith even higher fuel
efficiencies, flex-fuel vehicles or even considarghasing hybrid-electric vehicles for all
non-pursuit vehicles. ICLEI also recommends tha City and County consider
switching to biodiesel in all diesel-fuelled flegehicles. This can result in major
emission reductions and can usually be done withaytchanges to vehicle technology
and with only a marginal increase in costs. FindlBLEI recommends that the City and
County consider developing a driver training progravhich will increase the fuel
efficiency of all fleet vehicles, which will savencofuel costs and reduce emissions
significantly in the long run.

6.3.3 Streetlights, Traffic Signals and Other Outdoor Liging

Overview of Current and Planned Measures

In 2005, streetlights, traffic signal and other dmdr lighting were responsible for
approximately 10,610 tons of GHG emissions, eqemato approximately 7% of total
corporate emissions for that year. The City of Rumhoperates all outdoor lighting in the
county. The replacement of incandescent traffioag with light emitting diodes (LED)
traffic signals before the baseline year resultedapproximately 640 tons of GHG
reductions. LED traffic lights use 90% less enetiggn incandescent bulbs and last at
least ten times as long. In the baseline year,tlems 25% of all of the traffic signals in
the city were LEDs, however, the city plans to aepl all of the remaining incandescent
traffic signals with LEDs in the next five yearshi§ will result in approximately 2,300
tons of additional GHG savings.

So far, no measures have been planned or implethdnteeduce emissions from
streetlights or other outdoor lights. Streetlightsl other outdoor lights are responsible
for the majority of emissions in this sector. Afltbe streetlights and other outdoor lights
in Durham are high pressure sodium (HPS) lightsdddy the City from Duke Energy.

Potential Reduction Measures

There are various ways in which Durham can sawdratiy in the lighting sector. These
measures can be categorized into the followingmsou
* The use of more energy efficient streetlights, saslow pressure sodium or
induction lighting. LED street lighting technologg/currently being refined but is
expected to be on the market in the next few yaadsis expected to be 60%
more efficient than HPS lighting.
» Changes to the orientation and design of lighufies can save energy by
focusing light in the direction it is most needexdl ahus decreasing the number
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and wattage of lights needed. This can be donegfirchanges to the lamp’s
height, the distance between poles and the fixduretoff angle.

* New remote streetlight control technology calledrian IG" allows a
municipality to centrally program streetlights tiondor turn off depending on
traffic volume. This technology can decrease enempsumption by as much as
25-40%.

* The energy consumption of streetlights can alsddmeeased through an overall
reduction in the hours of use for streetlights tratotal number of streetlights.

* Solar panels can be installed on LED traffic signa power them without
producing any emissions.

» Emissions from lighting can be offset through tlkechase of renewable energy
tags.

Case Study: San Diego, CA
The City of San Diego has replaced 179 high pressodium (HPS) light fixtures with inductign
lighting in the Gaslamp Quarter, a busy pedestaiga with many restaurants and shops. [The
City decided that induction lighting would enhanite ambience and safety of this popular
destination for both residents and tourists. Indiclighting is a new technology that is brighter
than a HPS lamp of the same wattage. This techpdiag been highly praised for the whiteness,
clarity and fullness of the light it produces. Sinimduction lighting produces a brighter and
whiter light, a lower wattage lamp can be used,ctsaves energy in the long run. Inductjon
lamps are also four times longer lasting than HBI®ihg. Through this retrofitting program, the
city has saved approximately $12,700 annually imteaance and energy costs.

Table 30 showcases the potential impact from measwglated to alternative energy as
well as energy efficiency measures from operatiandl technological changes.

Table 30. Lighting Emission Reduction Scenarios
Suggested Description Low Medium High
Measure

Alternative energy Alternative energy sources could be 1,830 4,580 9,160
sources pursued or offset using green tags.

Reductions are based on 10%, 25%,

and 50% offset.

Additional energy Additional energy efficiency measures 370 920 1,830
efficiency measures include decreasing the number of
- operational streetlights, decreasing the hours of

operation, and improving the
efficiency of streetlights. A
combination of decreasing the number
of streetlights and decreasing the
hours of operation could reduce
energy use and emissions by 2% in a
conservative scenario, 5% in a mid
scenario, and 10% in an aggressive

scenario.
Additional energy It is expected that LED technology will 1,100 2,200 3,300
efficiency measures  be available for streetlight lamps in
- technological the next few years. This technology is
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60% more efficient than high pressure
sodium. A conservative scenario
assumed 10% of the streetlights could
be retrofitted, a mid scenario assumed
20% and an aggressive scenario
assumed 30%.
Total 3,300 7,690 14,290

Figure 13 illustrates the impact of the low, mediana high target scenarios on the
lighting sector. There is considerable growth@péted in the lighting sectors (directly
related to the anticipated growth in the residésgator), which moderate or medium
target scenario measures must be engaged in togetuoissions to baseline levels.
Since much of the anticipated growth has yet taugdtis good timing to put policies
and practices in place to curb the growth.

Figure 13. Lighting Emission Reduction Scenarios
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General Recommendations

Replacing incandescent traffic signals with LEOftcasignals and mercury vapour street
lighting with HPS street lighting are generally satered low hanging fruit in a city’s
energy reduction strategy. Durham has made somellert strides towards energy
efficiency in the lighting sector, as the transitio LED lighting is already underway and
all of the streetlights in the city are HPS, theref Durham will need to be innovative in
order to further reduce emissions in this sectd®SHighting is fairly energy efficient;
however, low pressure sodium lighting, inductioghting and LED lighting are even
more efficient and should be considered as alteesmtICLEI recommends that the City
of Durham, in collaboration with Duke Energy, contla full audit of all streetlights in
the city to determine if there are any opportusitfer increased lighting efficiency
through the use of lower wattage bulbs, alternatigbting technologies, changes in
orientation or design of fixtures or the removal winecessary lights. ICLEI also
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recommends that the City consider the purchaserefmte streetlight control program
to centrally manage streetlights.

6.3.4 Water and Sewage

Overview of Current and Planned Measures

In the baseline year 2005, water and wastewateatnient was responsible for
approximately 33,560 tons of GHG, equivalent to 2@%6total corporate emissions.
Measures implemented before the baseline yeartedsul approximately 70 tons of
GHG reductions. Measures included showerhead egelsamnd water conservation
programs. Planned measures implemented after tlseliba year will result in
approximately 7410 tons of GHG reductions. Thiswgigant reduction in emissions is
the result of a plan to capture the biogas prodwatethe City’s wastewater treatment
facility and use it to produce heat, or electri¢ypower the facility. Many opportunities
still remain for emission reduction in the waterctse through both supply-side and
demand-side management.

Potential Reduction Measures

Emissions from the water and wastewater sectobeareduced through supply-side
management, by improving the efficiency of wateatment operations. Savings can also
be achieved through demand-side management progndnth decrease the amount of
water that is consumed, which reduces the amouen@fgy required for water treatment.

* Water treatment operations can be made more effitieough the installation of
more efficient pumps, motors and valves, repaiexisting pumps and pipes, or
other operational improvements, such as employearyg.

» Water treatment can be shifted to off-peak eleityriate periods to save on
electricity costs.

* Water and sewage treatment plants can be retobfistenprove facility energy
efficiency (see buildings sector above).

* Water conservation programs implemented througitdinemunity including
educational campaigns and strategic pricing canaethe demand for treated
water, thereby saving energy for water treatment.

» Green energy tags can be purchased to offset emssBom water and sewage
treatment operations.

Case Study: The City of Columbus, GA

The City of Columbus wanted to reduce costs watdrsewage treatment costs and decided|that
the best way to do this would be to retrofit it$sérg municipally-owned water and waste water
treatment facility. As a result of this retrofittinthe city has saved over $1 million in energyt€os
over the past five years. Changes included: themaid wastewater treatment operations were
reengineered to be fully automated, all old moteese replaced with more energy efficient ones
and automated motor operators were retrofittedhenslystem’s compressed air blowers. These
improvements reduced energy costs by 25% and hpdyback period of less than a year.
Consultants and staff to determine new opportwitier improvement conduct ongoing
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evaluations of the system'’s efficiency. Finally,rmagers and team leaders are required to attend
regular training sessions on energy efficiency.

Table 31 demonstrates the impact that an expandai@rwconservation program
efficiency improvement to water and sewage prosgssed the use of alternative
energies could have.

Table 31. Water and Sewage Emission Reduction Sceius
Description Low Medium High

Suggested
Measure

Water Conservation
- Expanded
Program

Efficiency
improvements

Energy supply
management

Brown's and William's water treatment 890
facilities are expected to produce

8880t of GHGs in 2030. A

conservative scenario would be to

reduce that by 10%, 20% for a

moderate scenario, and 35% for an

aggressive scenario.

Neither the City nor the County 4,210
reported any initiatives that have been

done to improve the efficiency of the

treatment processes, pumps, motors

etc. It's reasonable to assume that

there is significant room for

improvement in this area.

Conservative = 10%, moderate =

20%, Aggressive = 35%.

Alternative energy sources could be 420
pursued or subsidized via green tags

etc. Reductions are based on 1%,

5%, and 15% offset from alternative

energy sources.

Total 5,520

1,780

8,430

2,110

12,320

3,110

14,750

6,320

24,180

Figure 14 illustrates the impact that the thregaascenarios could have on the water and
sewage sector emissions profile. Measures betweetow to medium target scenario
should be pursued to reduce emissions below tredibagear.
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Figure 14. Water and Sewage Emission Reduction Saaos
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General Recommendations

There are many areas in which Durham can make wepments in their water and
sewage treatment operations. ICLEI recommendshibidit the City and County conduct
an audit of their facilities to determine where ogpnities for improvements in
efficiency lie. ICLEI also recommends that the Ciyuronsider biogas capture and use in
its sewage treatment facility. Finally the City a@dunty should continue and increase
existing and consider new water conservation puliceach campaigns.

6.3.5 Corporate Waste

Overview of Current and Planned Measures

Due to methane flaring and carbon sequestratiorissgons from government waste
resulted in approximately -4 tons of GHG emissionthe baseline year (excluding City
of Durham’s corporate waste). Both the City and i@pwf Durham have a recycling
program that was implemented before the baselira. yEhese programs collectively
allowed for approximately 500 tons of GHG reducsionThe City of Durham has also
successfully implemented a waste reduction policpromote the purchase of recycled
products. Neither the City nor the County havenpléor any new measures to reduce
government waste for implementation after the haseglear.

The waste sector is unique, in that emissions fitussector are a negative value due to
sequestration and methane flaring, therefore, aew mprograms will not have a
significant impact on the inventory. However, intgpf this, both the City and County
should continue and step up their waste mitigasioategies for the other benefits of such
programs.
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Potential Reduction Measures

Waste from corporate operations entering the IincHin be reduced in the following
ways:
* Waste reduction programs can be implemented wgbuernment buildings to
reduce waste production. Examples of such prograchsde: encouraging
printing on both sides of a page, supplying mugbglasses instead of disposable
coffee cups and recycling or donating old elect@aguipment.
» Diversion of waste from a landfill through a reaggl program and supplying
recycling bins in all government buildings and fitieis.
» An organics waste collection program can also heldeed for the community
and government facilities can be supplied with dssb containers.

Case Study: Government of Ontario Green Workplagedram (GWP)

In 1991, the Government of Ontario, Canada, crettedsreen Workplace Program (GWP). The
GWP facilitates waste reduction, resource consemvatand environmentally responsible
purchasing in provincial facilities. An integral rpaf the GWP’s waste reduction programs,
composting diverted approximately 1,500 metric t¢h®$50 U.S. tons) of food discards fram
landfills in FY96. From all its composting programsmbined (in-vessel, on-site, and off-sitg),
the Government of Ontario avoided C$150,000 inhtdisposal costs in FY96. Of this avoided
cost, C$8,580 was from its in-vessel program.

General Recommendations

ICLEI recommends that the County of Durham impletreegreen purchasing policy and
both the City and County look for ways in which ttes reduce waste production in their
facilities. Both the City and County should alssere that recycling programs are being
fully implemented and followed in all facilities iyaking sure that there are enough
recycling bins in all facilities.

6.3.6 Schools

Summary of Current and Planned Measures

Durham Public Schools operations, including buigdinand fleets, resulted in
approximately 56,510 tons of GHG in the baselinary&his sector is equivalent to
roughly 35% of all corporate emissions. Measurgsiémented before the baseline year
2005 resulted in approximately 1,210 tons of GH@urtions. These reductions were
largely the result of the school bus biodieseliatite. Measures planned to be
implemented in school operations after the basefae will result in at least 23,600 tons
of GHG reductions. These reductions will largely the result of an energy saving
performance contract to retrofit all school builghn a plan to build all new schools to
LEED standards, improved temperature controlslifaallities and a no idling policy for
school buses.
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Potential Reduction Measures
» Building Efficiency (see buildings sector recommainahs)
» Fleet Efficiency (see fleet sector recommendations)
* Encourage water and energy conservation both inademn at home through
education programs.

Case Study: Peterborough, Ontario
Energy Savers is an energy conservation progrardefilirby various provincial and national
sources. A local non-profit Peterborough Greenddlivers the program, in partnership with the

School Board, a local engineering firm and Home defT he goal of the Energy Savers program
is to provide students, staff and the school beati the knowledge and tools to conserve energy
both within the schools and to transfer that knalgketo home energy conservation. There|are
three main components to the Energy Savers progtarijrst two are in-school workshops for
grade 5 and 6 students focusing on energy congamiatschools and at home. The final part of
the program is a professional energy audit and rtepo school administration with
recommendations for energy savings. While theraadsobligation to implement the energy
conservation recommendations, the suggestionsbeikfit the school by reducing their energy
use, and are often adopted. GHG emission redwctiarny from school to school, however the
local school board has endorsed the program ag bajhly successful

General Recommendations

The schools have made some excellent progress deveé@mming their emissions and
planning to reduce emissions further. There areelvew a few areas in which there is
room for improvement. The school board operatesrcequmately 200 vehicles not
including school buses. Options to decrease thesstoms of these fleets should be
examined. The schools should also aim for highesigy efficiency possible when doing
retrofits of existing buildings and planning thenstruction of new buildings. This will
result in significant energy and cost savings i@ limg run. Finally, the school should
examine options for the implementation of energgt eonservation education programs
in all of its schools.

6.4 Target Recommendations

6.4.1 Community Target

ICLEI usually recommends that CCP participants a@of% community emissions
target; meaning emissions would be reduced by d#wbthe baseline year within 10
years. However, given the anticipated growth irriam, this would be extremely
difficult and far too unrealistic of a target totsa this point. The three target
scenarios that were developed in this inventory kmedl action planning process
predicted that 2030 emissions could be reduced favetasted levels to 42% above
the baseline (low scenario), 35% above the baséhmesdium scenario) and 21%
above the baseline (high scenario).
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The assessment of historic and existing measumeemdrated that there is a lot of
potential for the City and County to engage with tommunity as there has not been
a lot of community-wide coordination of emissiorduetion efforts. ICLEI has
presented many different potential emission redactmeasures, however we
recommend those sectors and measures with the putesitial to reduce emissions
be prioritized to help build momentum for the Cétyocal action plan and ensure that
the difficult areas are targeted straight away.

The transportation and commercial sectors holdlahgest share of the emissions
profile and hold the greatest potential for emigsioeductions. ICLEI recommends
that the City and County address the following ¢éhmeeasures first.

= Expand energy conservation measures in the comahsssitor in both
existing and new construction

= Consider land use planning strategies to avoid ®oms related to in new
development

= Promote the use of alternative vehicles and furethe transportation sector

6.4.2 Corporate Target

The emissions profile and forecasts from the Citg &ounty operations present a
much different picture than the community sectohlthough emissions are still
expected to grow between 2005 and 2030, the City @ounty have a lot more
potential to manage these emissions. ICLEI typicaecommends that CCP
members aim for a 20% emissions reduction target their baseline year within 10
years of joining the program. Since they City &alinty have opted for a target year
further into the future, they are able to set gatathat is even more aggressive. The
three target scenarios that were developed inetkescise demonstrate that emission
could be reduced by 30% in the low scenario, 43%hémedium scenario, and 64%
in the high scenario.
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Since 2030 is 25 years in the future, it is diffido predict with a lot of certainty all
the changes that could have implications on GHGssioms. The City and County
operations may change more than anticipated, amdteehnologies may become
available. With this uncertainty, we recommendwt the City and County adopt the
low target scenario of 30% below 2005 levels by@d3ut also agree to revisit this
commitment periodically in the future to they ataying on track towards meeting it
and consider whether or not they can achieve asditiemissions reductions.

ICLEI recommends that the City and County shouldnadiately target the sectors
within corporate operations that are the largestrcas, but also have the most
potential to reduce emissions. The top three eams®ductions from our analysis
are:

= Expanded energy efficiency improvements in thediogs of both the City
and the County.

= New efficiency improvements in both the City andu@ty’s water and
sewage operations including treatment processespgumotors etc.

= Consider offsetting emissions from buildings, dligkts and water & sewage
operations by purchasing green electricity or gregs.

6.5 Implementation

Designing a local action plan to guide Durham taisaachieving an emissions reduction
goal is one of the major steps towards climategaiton. But, in and of itself it will not
be successful. A local action plan must be folldws an implementation plan that
addresses how the local action plan will be inséida The CCP Campaign divides these
to steps into Milestones 3 and 4. While scopéhisf éxercise was to address Milestones
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1 through 3, the process has led us to some recadatiens addressing how the City
and County should proceed with implementing thinp

6.5.1 Departmental Roles & Responsibilities

As separate entities, there should be some cletines) made of both the City and
County’s roles and responsibilities in implementthg local action plan. Implementing
and overseeing the local action plan is going tuire staff time from both the City and
the County.

The City and County should jointly fund a sustailigbcoordinator staff position to
coordinate efforts to implement the plan. The @usibility coordinator would organize
the work of City and County departments, monitaogoess, and provide regular plan
updates to the City Council and County Commissi®ndrhe sustainability coordinator
would pursue grants and funding to implement theplin addition, the new position
would run community outreach and educational pnograand work with citizens in
identifying and pursuing new incentive programgutations, and policies to implement
the plan.

In addition, the local action plan addresses isshascross the mandates of many City
and County departments. The City and County depants that participated in the
creation of the plan should continue to play anvactole in the monitoring and
implementation of the plan. Tracking and reportrigelevant data will be necessary to
produce annual reports and plan updates. In addithe departments will need to
identify opportunities to implement the plan andlime this in their annual work
programs and budgets. The sustainability coordmatill work closely with the
departments on these efforts.

6.5.2 Leadership & Partnerships

The City and County have a very important lead@rsble to play in the community.
They have voluntarily signed-on to a program (C@Rjt is geared towards reducing
emissions not only within corporate operations, ihithe community-at-large. The City
and County are well positioned to reduce their oswissions, but their sphere of
influence is much less when it comes to communityssions. This is where their
leadership role becomes very important. As thell®f government closest to their
citizens, they have the ability to influence thencounity the way no other body can.

Partnerships will become a very important compomérthe community implementation
strategy. For example, partnerships with state maibnal governments will enable
access to programs and funding arrangements. dpstitps with major institutions and
business groups will improve the efficiency with iahh the commercial sector is
approached. Partnerships with local environmegr@lps will help the City and County
to connect with engaged citizens. And, partnesshipl ensure that the broader Durham

83



Durham GHG Inventory and LAP: Draft 8

community builds a sense of ownership over thellacon plan and start to champion it
in their own right.

6.5.3 Monitoring & Verification

Monitoring and verification is the Fifth Milestored the CCP Campaign. However, we
recommend that consideration to how the City andrnB@owill monitor their local action
plan over time be given at this early stage.

= Now that the process and method for completinghagritory has been done, we
recommended new inventories be done every fivesyedihis enables the City
and County to assess if their growth projectiongeweorrect and emission
reductions are being achieved as planned. Wite ttew knowledge, the
emissions targets can be reassessed and updateeldssl.

= Information about the measures that are implemesibedid be documented for
future reference and reporting. Not only is thim@y good management
practice, but it can also be very helpful in repmytsuccesses back to funders or
in applying for new funds. For instance, what whass cost of the measure, when
was it implemented, who was involved, were thergitale indicates of success
such as number of participants, number of unitviees, kWh of electricity
reduction. This type of information was collecfed the historical and existing
measures analysis and will be given to the City @adnty.

= Council should be updated on the progress of tkal laction plan at regular
intervals. It is important that they are aware thimate mitigation activities as
they can often be the biggest advocates in the aorityn

6.5.4 Financing

Cities have various financing options for emissieduction projects. Some of the most
popular and successful financing mechanisms inclggants, revolving funds and
performance contracts because none of these optedynson capital funding. These
options are described below.

Grants:

There are hundreds of grants available to citiefivironmental projects at the federal
and state level. The best sources of information ciarrent grant opportunities are
granting agency websites. Some examples of theaatsgrand grant sources are
summarized below.

EPA Grants

* Many of the EPA’s current grants can be found @nfdderal government site:
www.grants.goyv
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The EPA also awards ongoing Environmental Educa@icants (mostly under
$15,000)www.epa.gov/enviroed/grants.html.

The EPA also has a list of their water quality tedbgrants on their website:
www.epa.gov/water/funding.htmhlthough these grants are not explicitly for
climate change or air quality programs, water dqualrojects often have these co-
benefits.

U.S. Department of Energy

The DOE offers several grants and incentives ferube of renewable energy and
energy efficient technologies through their offafeEnergy Efficiency and
Renewable Energywww.l.eere.energy.gov/financing/

U.S. Department of Transportation

The DOT offers several financing options for traor$gtion infrastructure
projects such as the Congestion Mitigation andQiality Improvement Program
(CMAQ): www.fhwa.dot.gov/environment/cmaqgpgs/.

More information on their other programs can benfbon their website at:
www.dot.gov/Government_Services.htm.

NCDOT/DCHC MPO

The NC DOT has various programs to promote alter@ahodes of
transportation. Information can be foundvatvw.ncdot.org/programs/.
Communities can bid for funding for bicycle, pedist or environmental
programs under the STP-DA and Transportation Erdraeat Program:
www.ncdot.org/ financial/fiscal/Enhancement/Proghafiormation/
Eligibility/#QUALIFYING .

The DCHC MPO works with NCDOT to construct bicyghedestrian, and transit
facilities on many projects. The City and Courttpsld continue to work with
DCHC MPO and NCDOT on the programming of thesdlifees.

NCDAQ

The NC Department of Environment and Natural ResgsyrDivision of Air
Quiality provides grants for programs that will redwemissions through their
Mobile Source Emissions Reduction Grants. Infororatan be found at:
dag.state.nc.us/motor/ms_grants/

U.S. Conference of Mayors

On January 28 2007, the US Conference of Mayor called on tliefal
government to grant $4 billion to cities for eneaqyd environmental programs to
help combat climate change. Although this granti@deen awarded, this story
is worth following. Information can be found at:
usmayors.org/75thWinterMeeting/eebg_012507.pdf

Revolving Funds:

A city can establish a permanent revolving fundfittance energy efficiency and
greening programs. A revolving fund operates bgrizing new projects with the savings
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achieved through older programs. In this way, eperfiiciency savings can finance
other environmental programs. For example, revefroes increased parking fees can be
reinvested in other green initiatives such as beyofrastructure or revenues from
energy efficient lighting retrofitting, can be reested into a community outreach
program on lighting efficiency. By establishing avelving fund for environmental

programs, a city can keep the costs and savings femvironmental programs

independent of the capital budget.

Performance Contracts:

Local governments can avoid the upfront costs efgnretrofitting and reap the benefits
in the long run by entering into an energy saviegigrmance contracts with an energy
service company. Through this contract, the cotdraconducts an energy audit of
government facilities and identifies opportunitfes energy savings, estimating the cost
and savings of the retrofits. The contractor thendeicts the retrofit, at no cost to the
local government and then recovers its costs bgiveg a percentage of the energy cost
savings over a specified period of time. Due to tteenendous amount of cost-savings
potential in most buildings, payback periods fo asually between two and ten years.
Upon completion of the contract, the city owns aenefficient building that costs much
less to operate and has a much higher value.

More information on these, and other financing naet$ms can be found in the EPA
document entitled “A State and Local Governmentdéuio Environmental Program
Funding Alternativeshttp://www.epa.gov/owow/nps/MMGI/funding.htm.
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8 Appendix A: Material Waste Stream Distributions

US Environmental Protection Agency Municipal SolidWaste Material Distribution

Discarded
Weight Recovery Materials
Recover (% of Total (% of Total
Material ed 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% 2.5 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% 12.5 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%

Orange County Construction & Demolition Waste: Mateial Waste Stream Distribution (based on

audits completed in 1995, 2000 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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9 Appendix B: Inputs Used in EPA's NONROAD Model

Average Temperature in Durham County

Data contained within the table below was obtaifredh the State Climate Office of
North Carolina’s Climate Retrieval and Observatidletwork of the Southeast Database
(CRONOS). Temperatures are based on observatighe Burham Station, ID 312515.

Minimum Temperature Maximum Average

(3] 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 Emriment and Natural Resources (NC
DENR) Division of Air Quality provided fuel charaaistics for 2002 and 2017. NC

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

DENR also applied the default value of 0.0 for 8tdgcontrol. ICLEI applied the 2002

fuel characteristics to the 2005 emission period @@ 2017 fuel characteristics to the
2030 emission period. ICLEI assumed marine disgélr 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
Fuel RVP  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 145 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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10 Appendix C: Off-Road Emissions Analysis

ICLEI used the EPA’s NONROAD model to estimate esiwss produced by fuel burned
in off-road engines within Durham Countfrror! Reference source not found.
provides an estimate of the air pollutants andmiease gas emissions generated by off-
road engines in Durham County. It should be ntitedlthe Cities for Climate Protection
(CCP) does not require communities to include emssproduced by off-road engines
in their emission reduction efforts because of ¢hallenges associated with collecting
accurate data on the use of these engines.

Off-Road Engine 2005: CAP & GHG Emissions EstimatedJsing EPA NONROAD Model
Cco VOC PM;, GHGs

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

90
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Sector

Transportation

Sources of Data Compiled for Community Greenhousenventory

Source (Contact/
Title/Department)
Ellen Beckmann,
Transportation Planner

Durham GHG Inventory and LAP: Draft 8

Organization

DCHC MPO

Data provided

Vehicle Miles traveled on
average day in 2005 and 2030

Residential/Commer
cial/Industrial

Laura Dale Woods,
Senior Planner,
Planning Department

City of Durham

Population, Household,
Employment by sector for 2005
& 2030

Residential/Commer
cial/Industrial

Davis Montgomery,
Customer Relations

Duke Energy

Electricity consumption

Residential/Commer
cial/Industrial

Robin Blanton, Manager
of Engineering

Piedmont EMC

Electricity consumption

Residential/Commer
cial/Industrial

Wake EMC

Electricity consumption

Residential/Commer
cial/Industrial

Jerry O’Keeffe,
Manager - Large
Accounts, Raleigh &
Durham Regions

PSNC Energy

Natural Gas Consumption

Solid Waste Julia Mullen, Program City of Durham Solid Waste Generation,
Analyst, Department of Diversion Initiatives, Forecast
Solid Waste data
Management

Solid Waste Jim Hickman, Local NC Division Of Solid Waste Generation
Government Assistance | Pollution

Team Leader

Prevention and
Environmental

Assistance
Off-road Engines Matthew Mabhler, NC DENR Division Fuel sulfur content and RVP
Environmental Engineer | of Air Quality for 2002 and 2017 for

NONROAD model
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Sources of Data Compiled for Local Government Opelitgons Inventory & Forecast

Area of Operations

Source (Contact/

Organization

Data Provided

Title/Department)

Buildings Michael Turner Durham County | Energy consumption and cost
information for County buildings
Buildings Youssef Hammad City of Durham Internet access to City’s natural
gas bills
Buildings Ken Kernodle, Customer | Duke Energy Electricity consumption and
Relations costs in City-owned facilities
Vehicle Fleet Jacqueline Boyce, Durham County | Fuel use and costs per vehicle
Purchasing Division
Manager
Vehicle Fleet Tina Carden City of Durham Fuel use and costs per vehicle;
gross vehicle weight
Street, Traffic and Philip Loziuk City of Durham Estimate of total number and

Other Outdoor Lights

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
2005; estimate of annual new
light installations

Water & Sewage

Nancy Newell,

City of Durham

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

Water & Sewage

Glenn Whisler

Durham County

Energy consumption and costs
for TWWTP, vehicle fleet info
for engineering dept.

Solid Waste
(generated by local
government
operations)

Michael Turner

Durham County

Tons of solid waste produced
by County’s operations
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12 Appendix E: 2004/05 Energy Use & Costs by
Individual Buildings

Building

City of Durham Buildings: 2005 Energ
Energy Use

Electricity
(kwh)

Natural
Gas
(therms)

Consumption,Costs and Building Size

Energy Cost

Electricity
3

Floor
Area
('000s sf)

000 G T JONES DURHAM | 79 0 268.80 | 0.00

100 CORCORAN ST 18 0 23.51 | 0.00

1911 E CLUB BLVD 1,743 0 300.07 | 0.00

2 Third Fork Rd 0 5,602 0.00 | 6,548.47
200 N MANGUM 26 0 133.05 | 0.00
2007 HILLOCK PLACE 83,904 0 6,547.70 | 0.00
2100 W CLUB BLVD 6 0 131.14 | 0.00
2117 CAMDEN AV 58,960 0 6,059.58 | 0.00
2309 HAVENTREE RD 6,528 0 765.42 | 0.00

3 Third Fork Rd 0 1,889 0.00 | 2,292.80
300 W CLUB DURHAM 2 0 65.47 | 0.00
3510 SANDY CREEK RD 57 0 136.10 | 0.00
3617 WESTOVER RD #6 8,126 0 920.81 | 0.00
3727 FAYETTEVILLE ST 10,998 0 3,562.64 | 0.00 290
400 COMMONWEALTH 8,765 0 967.52 | 0.00

400 US 70 14 0 131.92 | 0.00
4600 FAYETTEVILLE ST 1,045 0 232.20 | 0.00

5 Third Fork Rd, 0 6,973 0.00 | 8,034.46
502 FOSTER ST 320 0 984.00 | 0.00
7615 CASSEM RD BTNER | 29,296 0 2,959.75 | 0.00

8 SUMNER CIR 28,966 0 2,923.84 | 0.00
8400 NC 751 148,224 0 11,095.87 | 0.00

917 E NC 54 82,380 0 6,068.43 | 0.00
ALSTON AV & GILBERT 46,243 0 4,002.54 | 0.00
ALSTON AV DURHAM 38,245 0 3,478.30 | 0.00
ARMORY 208,560 7,640 14,689.60 | 8,856.98
BEECHWOOD CTERY 4,338 0 552.43 | 0.00
BELLEVUE AV DURHAM 1,277 0 243.87 | 0.00
BRITT ST DURHAM 21,420 0 2,675.04 | 0.00
BURTON PARK 667 110 97.51 | 171.71
CAMPUS HILLS 725,376 27,557 37,523.00 | 31,484.86
CASSEM RD BUTNER 21,559 0 2,222.92 | 0.00
CITY HALL 5,900,700 0 282,850.15 | 0.00 126.5
COMM BLDG #1 & #2 156,480 0 10,302.86 | 0.00 0.3
CORNER PARRISH &

MANGUM 0 0 130.56 | 0.00
DUKE PARK 11,928 2,138 1,690.36 | 2,760.00
DURHAM ARTS COUNCIL | 79,104 0 7,710.30 | 0.00
ATHLETIC PARK 2,572 127 2,794.00 | 139.00

93



Durham GHG Inventory and LAP: Draft 8

Building Energy Use Energy Cost
Electricity (Nsatural Electricity Natural Floor
(KWh) as $) A'\rea
(therms) ('000s sf)
BULLS ATHLETIC PARK 2,140,416 47,014 151,624.24 | 51,409.64 40
E.D. MICKLE COMM CTR | 19,807 0 2,056.80 | 0.00 3.7
E DURHAM COMM CTR 25,130 1,753 2,500.13 | 2,186.57 3.65
EAST END PARK 29,710 1,775 2,948.66 | 2,209.21
EDISON JOHNSON
COMMUNITY CENTER 803,060 32,062 49,674.85 | 35,611.19 22.555
ELMIRA PARK 26,700 0 3,020.41 | 0.00
ENGINEERING OPS CTR | 15,936 0 2,433.15 | 0.00 1.568
FARRINGTON RR6B138
CHAPEL HILL 154 0 145.55 | 0.00
FIRE ADMIN & TRAINING | 272,276 13,416 19,499.14 | 15,788.52 114
FIRE STATION #1 0 6,013 0.00 | 6,948.20 18
FIRE STATION #2 125,840 7,083 7,064.55 | 8,157.79 10.762
FIRE STATION #3 63,120 3,639 5,051.61 | 4,301.13 6.5
FIRE STATION #4 70,520 2,506 4,276.16 | 3,028.26 6.5
FIRE STATION #5 74,360 2,320 4,731.36 | 2,801.10 5.35
FIRE STATION #6 69,496 3,884 4,470.72 | 4,590.45 5.626
FIRE STATION #7 71,030 3,282 4,565.48 | 3,911.90 4.43
FIRE STATION #9 46,405 2,116 3,606.60 | 2,587.44 2.4
FIRE STATION #10 55,360 2,538 4,642.25 | 3,078.57 2.555
FIRE STATION #11 69,240 0 4,387.97 | 0.00 5.328
FIRE STATION #12 58,240 3,180 3,883.92 | 3,801.08 5.328
FIRE STATION #13 65,120 2,859 5,157.19 | 3,431.75 6.5
FIRE STATION #14 65,800 2,651 5,193.08 | 3,194.93 6.5
FLEET MAINT. BUILDING | 766,500 33,135 46,071.88 | 36,690.14 37.7
FOREST HILLS
CLUBHOUSE & OFFICES | 44,218 5,503 4,335.69 | 6,410.00 4.3
GENERAL SERVICES 737,520 15,404 45,629.81 | 17,477.46 53
GUESS RD DURHAM 11,469 0 1,376.49 | 0.00
HILLANDALE & 185 S 102 0 42.56 | 0.00
HILLSIDE PARK 36,276 0 2,742.85 | 0.00
185 & ROXBORO 118 0 142.05 | 0.00
INTERIM TRAIN STATION | 36,440 0 3,468.29 | 0.00 0.95
LEIGH FARM RD RENTAL | 11,300 0 1,229.49 | 0.00
LONG MEADOW PARK 36,987 0 4,426.25 | 0.00
LYON PARK 724,389 749 47,354.00 | 1,020.35 3.603
MANGUM & MORGAN ST | 13,622 0 1,393.15 | 0.00
MAPLEWOOD CTRY OFF | 26,808 0 3,023.82 | 0.00 1.156
MORREENE RD PARK 42,660 1,209 4,228.00 | 1,560.92 2.9
N ALSTON AVE DURHAM | O 0 130.56 | 0.00
OLD FIRE STATION #3 51,856 2,601 3,831.30 | 3,133.49 5.6
OLD OXFORD HWY 34,432 0 3,609.63 | 0.00
OREGON ST DURHAM 30,528 0 3,467.74 | 0.00
PARKS & REC OFFICE 364,480 6,869 20,672.83 | 7,710.16 16.796
PINEYWOOD PARK 40,896 0 5,965.76 | 0.00
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Building Energy Use Energy Cost

Electricity (Nsatural Electricity Natural Floor

(KWh) as $) A'\rea

(therms) ('000s sf)

PLANNING 0 56,727 0.00 | 61,264.77
POLICE CRIME LAB 174,946 1,774 11,305.19 | 2,201.26 14.4
POLICE HQ 2,085,000 31,844 104,003.95 | 35,419.12 75.629
POLICE SATELITE FCTY | 64,410 1,395 5119.71 | 1,779.13
POLICE SELECT
ENFORCEMENT 15,560 219 1,643.77 | 383.37 14.375
POLICE SUBSTATION 214,040 0 13,732.86 | 0.00
PUBLIC WRKS FACILITY | O 252 0.00 | 433.27
RECREATION CENTER 107,000 0 8,793.18 | 0.00 10.443
RENTAL HOUSE 22,469 0 2,315.68 | 0.00
ROCK QUARRY PARK 35,018 0 5,819.47 | 0.00
ROXBORO RD DURHAM | O 0 196.80 | 0.00
S ALSTON & SHERMAN 8,240 0 1,164.70 | 0.00
SHERWOOD PARK 500 0 451.38 | 0.00
SIGNAL SIGN SHOP 80,534 3,472 5,970.96 | 4,145.25
SOLID WASTE
OPR/MGMT BLDG 821,832 29,317 51,833.87 | 30,804.63 36.5
SOLID WASTEOPSCTR | O 9,837 0.00 | 11,157.82
S BOUNDARIES PARK 113,980 0 9,899.95 | 0.00
ST MARKS RD #19 16,188 0 1,704.83 | 0.00
STALLINGS RD DURHAM | 21,760 0 1,871.65 | 0.00
STALLINGS RD L#4 461,440 0 33,081.55 | 0.00
TRAFFIC SIGNAL SHOP 9,396 1,056 1,044.00 | 1,369.91
VALLEY SPRINGS PARK | 61,010 0 9,229.59 | 0.00
W.D. HILL REC CENTER | 312,800 6,442 18,714.00 | 7,462.67 17.76
W.l. PATTERSON 31,280 1,661 3,013.24 | 2,050.85
WALLTOWN 12,537 1,072 1,349.78 | 1,391.00 2.6
WATER & SEWER
MAINTENANCE OFFICE 50 0 135.44 | 0.00
WEAVER ST. CENTER 0 6,839 0.00 | 7,889.26
W POINT ON ENO PARK | 67,939 0 6,999.38 | 0.00
WEYBURN AVE DURHAM | 5,723 0 687.12 | 0.00
WRIGHT'S PROPERTY 10,212 0 1,123.68 | 0.00 8.8
Total 19,624,693 407,504 1,211,317.48 | 459,080.84

Durham County Buildings: 2005 Energy Consumption, ©sts and Building Size

Energy Use Energy Cost
Buildin - Natural -
g Electricity Gas Electricity Natural Gas Floor Area
(kWh) (therms) = ($) ('000s sf)
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
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Energy Use Energy Cost
Natural

Gas

Building

Floor Area
('000s sf)

Electricity
(kwh)

Electricity Natural Gas

$) 3)

(therms)

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 Res Ctr 104,317 0 6,259.00 0.00 10.531
Detention Facility 7,545,870 743,113 347,110.00 164,228.00 290,919
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. (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 Cplx 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 (+prkn) 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

N 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 7,732 0 1,214.00 0.00

Rougemont Cont. Site 14,857 0 1,144.00 0.00

Sheriff's Firing Range 5,280 0 1,130.00 0.00 1.5
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 Libry 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

School Board Buildings: FY2004-2005 Energy Consumjon, Cost and Building Size

Energy Use

Electricity

Energy Cost

Natural

Electricity

Natural

(kWh)

Gas (therms) (%)

Gas ($)

Floor Area (‘000s sf.)

Bacon Street 867,128 14,574 65,460.83 16,265.94 85.75
Bethesda 1,019,400 13,235 65,804.23 15,110.95 71.36
Brogden 579,907 9,589 46,477.26 11,155.39 45.09
Burton 510,600 9,484 32,863.83 10,505.66 80.14
C.C. Spaulding 887,904 13,691 61,640.91 15,240.02 71.17
Carrington 1,016,400 15,060 67,720.33 17,136.47 78
Chewning 810,799 26,714 61,436.47 30,005.50 88.55
Club Bivd 529,555 34,186 40,953.74 37,785.50 53.49
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Energy Use Energy Cost

Electricity Natural Electricity Natural

(kwh) Gas (therms) (%) Gas ($) Floor Area (‘000s sf.)
Creekside 1,049,536 12,708 74,093.69 14,456.53 85.89
DSA 1,039,213 16,359 74,400.67 16,358.88 80.3
E.K. Powe 735,255 13,032 52,074.41 14,997.82 66.9
Easley 1,098,816 12,476 75,083.49 14,152.99 85.89
Eastway 1,262,976 18,377 83,551.35 22,798.92 98,208
Eno Valley 771,300 10,698 59,568.21 12,166.28 79.23
Fayetteville St. 610,736 15,580 42,898.06 17,405.51 61.53
Forest View 1,168,685 16,307 84,271.04 18,410.10 83.62
Fuller Bldg 416,711 0 39,410.96 0.00 47.1
George Watts 1,050,586 18,702 74,444.18 21,310.74 103.08
Githens 282,787 21,668 23,364.42 28,357.13 33.52
Glenn 1,505,008 14,640 99,427.86 19,053.02 96.38
Hamlin W/house 1,283,016 18,489 94,080.72 21,129.53 80.34
Hillandale 733,858 21,869 50,766.52 25,062.71 54.06
Hillside 1,276,246 20,358 89,971.14 23,017.37 100.79
Holt 879,554 15,816 64,850.23 18,240.27 99.38
Hope Valley 685,615 2,577 49,695.89 2,986.11 46.31
Jordan 1,165,858 7,241 81,519.86 8,346.81 91.17
Lakeview 600,754 10,620 43,337.66 12,619.55 47.54
Lakewood 925,875 9,442 61,311.11 10,803.08 65.84
Little River 1,360,312 40,558 96,705.17 44,712.33 176.86
Lowe's Grove 2,040,454 52,358 145,167.11 57,057.29 163.07
Maintenance 1,863,024 29,107 138,419.52 32,325.22 125
Mangum 2,208,210 32,562 138,614.66 36,441.55 133
Merrick-Moore 1,600,267 29,834 120,369.70 33,815.35 125
Morehead 1,128,354 45,225 79,110.38 50,046.68 130
Morris Street 1,311,783 21,319 95,792.21 24,398.15 122.55
Neal 322,353 19,995 29,666.11 22,681.73 73.86
Northern 300,134 9,638 23,399.23 10,989.81
Oak Grove 2,539,781 77,986 177,539.37 87,369.95 310.44
Parkwood 4,159,360 37,763 265,618.30 40,551.03 290
Pearsontown 3,041,359 37,616 214,049.71 45,602.44 262
Proctor House 3,142,073 71,358 230,717.54 77,866.23 256.99
R.N. Harris 2,969,481 50,716 321,926.86 55,379.11 277.75
Riverside 3,507,781 53,735 230,441.45 58,850.45 284
Rogers-Herr 910,566 15,188 51,757.31 17,192.96 94.78
Shepard 735,067 3,687 48,432.13 4,669.81 54.67
Southern 363,372 11,122 24,926.56 16,399.68 43
Southwest 312,337 13,594 24,106.89 15,563.78 19.46
Staff Devel Ctr 224,187 6,806 15,881.31 8,160.96 14.41
Transportation 36,558 2,697.63 3.2
W.G. Pearson 255,918 8,012 19,201.59 14,190.87 35.44
Y.E. Smith 376,824 17,039 30,316.90 21,310.10 16.88
Total 59,473,633 1,098,710 | 4,285,336.71 | 1,250,454.26 5,092.96
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13 Appendix F: Changes to Building Tenure (Fiscal Y

Building

Name/
Address

2005 through 2030)

Change
to Size/
Tenure

Durham GHG Inventory and LAP: Draft 8

Estimated
Electricity
(kwh)

Estimated
Natural
Gas (therms)

ear

Jurisdiction

Campus Addition of weight room 1,300 22,000 51,000 City of Durham
Hills Park & (weight
Recreation room) 100
Centre (office/
Renovation storage)
Environmen | Construct an Environmental | Not funded | NA NA City of Durham
tal Education Center with or designed
Education classroom and meeting at this time
Center space. Initial site selection is
West Point on the Eno Park,
but Sandy Creek Park is
also possible--public
meetings are underway.
Leigh Farm | Historically-accurate No new NA NA City of Durham
Historic Site | restoration of the National facilities.
Renovation, | Register Property Leigh Current
Phase lI Farm, including the 1832 energy
house and buildings as a costs to be
Rural assumed by
Life Educational Center and | City.
creating a small visitor
center.
NECD This project includes the 30,000 sq ft | 1,007,500 | 1,911,000 City of Durham,
Recreation | purchase and renovation of | DPR space, Durham County
Center the Holton Middle School 35,000 and Durham
site as a full-service shared Public Schools
recreation center with gym. space. No
This is a City, County & decisions
DPS partnership; DPS will yet on cost
manage it. sharing.
New Park - | Request is for acquisition of | Funding for | NA NA City of Durham
SE Durham | a parcel adequate for a land
community park (min 20 acquisition
acres) in SE Durham to be only at this
developed with amenities time
and athletic fields.
Northern This project designs and Not funded | NA NA City of Durham
Athletic develops an eight-field nor
Park athletic complex north of designed at
Snow Hill Road, with utilities | this time
and parking to be shared
with proposed adjacent
middle school.
Southwest Design and construction of a | Not funded | NA NA City of Durham
Durham full-service rec center (pool or designed
Recreation | and gym) to serve SW at this time
Center Durham.
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Building

Name/
Address
Durham
Performing
Arts Center

Change

to Size/

Tenure

Design and construction of a
new 2,800 seat theatre for
major concerts, plays and
the American Dance
Festival.

100,000

Durham GHG Inventory and LAP: Draft 8

Estimated
Electricity
(kwh)
970,000

Estimated
Natural

Gas (therms)
3,579,000

Jurisdiction

City of Durham

City Hall
Annex
Major
Renovation

This project corrects
deferred maintenance
conditions in the 56,877
square foot City Hall Annex/
Planning Building and
includes a 5,000 sf. addition

5,000

77,500

147,000

City of Durham

Camden
Ave. Radio
Building

Construct a masonry
building to replace the two
modular buildings currently
in use and improve lightning
protection and grounding.

Unknown

NA

NA

City of Durham

Fire Station
#15

Fire station to serve the far
N area of the City. Will be a
two-bay, 6500 sf station with
accommo-dations for
firefighters. The project
proposes new positions to
staff an Engine and Ladder
company.

6,500

100,000

23,600

City of Durham

Fire Station
#16

Fire station to serve the SW
area of the City. The fire
station will be a two-bay,
6500 sf station with
separate accommodations
for firefighters. This project
is funded and is scheduled
for completion in Aug 2006.

6,500

100,000

236,600

City of Durham

Fire Station
#8

This fire station will serve
the SW area of the City. The
fire station will be a two-bay,
6500 sf station with
separate accommodations
for firefighters. This project
is funded and is scheduled
for completion in Aug 2006.

6,500

100,000

236,600

City of Durham

Joint
911/E.0.C
Building

A joint funded project to be
constructed on county-
owned property near Lowes
Grove.

30,000

470,700

1,092,000

City of Durham

City &
County of
Durham

Durham
Station

Construction of a multi-
modal transportation center
in central Durham that will
provide bus, rail, regional
transit and taxi services.
Part of the NC
Transportation Improvement
Plan.

Unknown

NA

NA

City of Durham
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Building

Name/
Address
Animal
Control

Change
to Size/
Tenure
New construction

3,340

Durham GHG Inventory and LAP: Draft 8

Estimated
Electricity
(kwh)

Estimated
Natural
Gas (therms)

Jurisdiction

Durham County

East
Durham
Branch
Library

New construction

26,649

Durham County

EMS Old
Fayetteville
St (Station
2)

New construction

6,016

Durham County

Health and
Human
Services
Complex

New construction

244,000

Durham County

Justice
Center

New construction

255,000

Durham County

Main
Library

Expansion

Unknown

Durham County

North
Durham
Branch
Library

New construction

26,649

Durham County

Senior
Center

New construction

35,000

Durham County

South
Durham
Branch
Library

New construction

26,649

Durham County

Sheriff/Polic
y Training
Center

New construction

17,000

Durham County

Carmichael
Building

Health
Department

Social
Service
Building

The Carmichael Building,
Health Department, and
DSS Buildings are not
needed upon completion of
the Human Services
Complex. (Source: 2006-
2015 CIP)

114,226

1,734,450

41,453
(therms)

Durham County

73,000

2,549,306

199

Durham County

43,776

796,052

78,340

Durham County
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14 Appendix G: Discrepancies between 1999 and 2006
Inventories

Baseline GHG Emissions

Sector Energy Consumption (MMbtu) GHG Emissions

1998 2005 1998
Residential 7,678,000 8,539,650 491,000 1,221,610
Commercial 5,277,000 13,209,220 573,000 2,161,090
Industrial 5,120,000 7,034,560 476,000 845,900
Transportation Not included 30,663,780 864,000 2,624,880
TOTAL 59,447,210 2,612,000 6,837,430

The major increase in emissions between 1998 a@f 2&n be partially accounted for
by the methods used for calculating electricity ®siuns. According to the CCP Protocol,
if there is only one electricity provider in thenemunity, coefficients should reflect the
energy generation of that particular provider, hesveif there is more than one provider,
coefficients should reflect the average for the ¢oi which the community is connected.
In the 1999 report, Duke Power was the only energyider accounted for. Since
approximately 47% of energy produced by Duke waeggged by coal and the rest from
nuclear, hydro and other low emission sourcestdtat emissions from electricity were
calculated as the equivalent of 47% of the emissadrcoal. In the 2006 report,
coefficients were calculated based on the regielsitricity emission factors defined by
the North American Electric Reliability Council (FWRE) since multiple electricity
providers were taken into account. These coeffisienrrespond to regional electricity
grids to which cities are connected, and refleetedmissions of electricity sources in the
region. Based on the most current set of coefftsieggreenhouse gas emissions, per
MMBtu of electricity generation are were higher2@05 than they were in 1998 and
therefore, emissions have increased at a highethrah energy consumption.

It is useful to compare the energy consumptionltelrg sector between 1998 and 2005
to ensure that increases in consumption are censigtith population growth. Both the
residential and industrial sector showed a readerabount of growth in energy
consumption, however, the commercial sector’'s conpdion appears to have more than
doubled in seven years. It is unlikely that thistesehas grown at this rate and is more
likely that the discrepancy can be accounted fathieyfact that new inventory is more
comprehensive than the last.

It may also be helpful to note that, although GHfdssions seem to have grown
drastically, which can be discouraging, it is likéhat the previous inventory was not
comprehensive in listing emissions sources. Asaltgt is likely that the 1999
inventory greatly underestimated emissions.
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Government Operations

Operations Energy Consumption (MMbtu) GHG Emissions
1998 2005 1998

Buildings Not included 305,450 10,000 42,740

Fleet Not included 178,920 10,000 15,310

Lights 55,000 49,240 11,000 10,610
Water/Sewage 136,000 163,670 23,000 33,560

TOTAL 697,280 54,000 102,210

| City Hall Plaza Baseline GHG | 2,000 tons (1998) | 0,8%hs (2005) |

The buildings sector in the 1998 inventory onlylugied city owned facilities. The
inclusion of county owned facilities in the 200%émtory, combined with the change in
energy coefficients, can account for the increasenissions. Differences in emissions of
individual facilities, such as City Hall Plaza, da@ accounted for by the change in
energy coefficients combined with possible increaseconsumption.

Vehicle Miles Traveled

Vehicle Miles Traveled (VMT) 1.5 million (1998) 3.2 million (2005)
Projected VMT 2.4 million (2025) 5.2 million (2030)

The 2005 estimates are based on the most curredglragailable for calculating VMT
and were provided directly by the DCHC MPO. Thiscdepancy probably partially
reflects growth and partially reflects the increhaecuracy of the most up-to-date model
for calculating VMT. The discrepancy between thejgeted VMTSs reflects the
discrepancy in the baseline VMTs. Major changdsansportation emissions between
1998 and 2005 can be accounted for by the chang®lih estimates.

Population
Baseline Population 211,700 (1998) 241,470 (2005)
Projected Population 300,600 (2025) 311,370 (2030)

The change in baseline population is consisterit thi¢ population growth rate used to
project population in 2030. In 1998, it was preelitthat the population would grow by
an average rate of 1.6 percent per annum until 202fact, it grew at 2 percent per
annum until 2005 and is projected to grow at amagerate of 1.2 per annum until 2030.
Nonetheless, the growth from 1998 to 2030 is pteptto be 1.5 percent per annum
which is consistent with 1999 projections. Thideets a projected deceleration in
population growth over the time period. Thereféhere is no major discrepancy between
population estimates in the 1999 and 2006 reports.
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15 Appendix H: Additional Online Resources

North Carolina - Division of Pollution Prevention and Environmental Assistance
To protect the environment and conserve naturalureges by providing technical
assistance on the elimination, reduction, reuserarytling of wastes and pollutants.
This website serves as a tool to find informatiathim North Carolina for support to
various projects, and includes funding availabledommmunities within the State.
http://www.p2pays.org/(general info)

http://www.p2pays.org/compodtior waste/composting info)

Duke Energy — Energy Efficiency and Conservation litiatives - Duke Energy offers

a variety of energy efficiency and conservationgpams to its customers. The programs
also help customers save money on their energyiylimaking their homes and
businesses more energy efficient. This websitersfinformation for residential,
business and large business.

http://www.duke-energy.com/environment/energy _eficy/initiatives/

North Carolina State Energy Office— This office is the lead agency for energy
programs and services and serves as the offiaimtedor energy information and
assistance for consumers, businesses, governmamtiag, community colleges and
schools and the residential, commercial and indgstectors. The Office's main areas of
focus are alternative fuels; energy information addcation; energy efficiency for
industry and state agencies, universities, commuwoileges and local government; and
renewable energy.

http://www.energync.net/

Natural Capitalism Solutions Climate Protection Marual - Produced this Climate
Protection Manual for Cities to provide local gawaents with the expertise they need to
curb their city’s greenhouse gas emissions, anglesare writing it. Find the manual on
line at the following linkhttp://www.natcapsolutions.org/ClimateProtectionMalhhtm

The GHG Action Guide- created by the BC Climate Exchange and is a grehttaol
for municipalities that may have limited resourees provides adaptations to current
municipal actions that are cost effective and ayeaable in many other municipalities.
The website has various actions that can be takiated to transportation, waste,
buildings and land use (and many more) to helpaed&HG emissions.
http://www.ghgactionguide.ca/about/

SustainLane Government Best Practices Database

This is a free online database of best practicacbable by category. The database is
designed for state and local government profesis@aral their preferred contractors.
http://sustainlane.us/home.jsp
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EPA — Green Power Partnership- The Green Power Partnership encourages
organizations to purchase green power as a wagdiece the environmental impacts
associated with conventional electricity use. Mabsite provides a large amount of
information and tools to help governments and essas
http://www.epa.gov/greenpower/index.htm

Cool Mayors Website- Mayors in the United States who have commitheirtcities to
reducing greenhouse gas emissions. This webgitaiog a successes page as well as a
taking action section and various tools availabl&tayors and local governments.
http://www.coolmayors.org/common/11061/?clientiD861

ICLEI International Progress Report - Cities for Climate Protection—This report is
available for download via the ICLEI US websitelétails on how 546 local
governments in 27 countries are collectively redg@reenhouse gas emissions by 70
million tons a year.

http://www.iclei.org/index.php?id=391

ICLEI USA's Cities in Action Report — This report is available for download through
the ICLEI US website and it offers budget savimqg ior local governments reducing
greenhouse gas emissions, twelve US case stuei@schrded, and it contains four easy
steps that will guide the development of a LocatiéxcPlan.
http://www.iclei.org/index.php?id=391

104



