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List of Acronyms

BAU — business as usual: a scenario in which growir,gy use and waste production continue to follow
existing patterns.

Btu — British Thermal Units; a standard unit of measgaivalent to the quantity of heat required to
raise the temperature of 1 pound of water by 1akgahrenheit at the temperature at which wateithas
greatest density (approximately 39 degrees Fahi@nhe

CACP —Clean Air Climate Protection; the software used®yyEl to calculate GHG emissions.

CAP — criteria air pollutant, a category of air podlats including: nitrogen oxides (NOx) sulfur oxides
(SOx), carbon monoxide (CO), particulate matter YPand volatile organic compounds (VOC), which
have adverse effects on human health.

CCP - Cities for Climate Protection; a program develbpy ICLEI — Local Governments for
Sustainability to help local governments reducegheuse gas emissions from their operations and
communities.

CIP — Capital Improvement Plan

DCHC MPO — Durham-Chapel Hill-Carrboro Metropolitan Plargi@rganization.

GHGs — greenhouse gases, primarily consisting of: caddoxide (CQ), methane (Clj, and nitrous
oxide (NO).

GHG - equivalent C®(eCQ); used to describe all greenhouse gas emissiaas éguivalent volume of
carbon dioxide.

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

kWh — kilowatt hours; a unit commonly used to measleetricity.
LAP — Local Action Plan
LRTP — Long Range Transportation Plan (a publicatiothefDCHC MPO).

t — tons (short ton); the unit of measure in whiokeghouse gas emissions are usually calculated,
equivalent to 2000 Ibs. Not to be confused withedrimtonne

MMBtu — Millions of British Thermal Units.

VMT - Vehicle miles traveled; a measure of the tagthdce traveled within a community. This is used
to estimate fuel consumption and greenhouse gass&ms.
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1 Background
1.1 Introduction to Climate Change

At its most basic level, climate change is a vamatn the long-term average weather (temperature,
precipitation, wind patterns) that a given regioipeziences. On a global scale, climate changesader
variations in the Earth’s climate as a whole. TlatlEs temperature is regulated by a natural system
known as the greenhouse effect whereby a deliasnbe of naturally-occurring gases trap some @f th
sun’s radiation near the earth’s surface. Thisatamh heats the atmosphere and creates the corditio
which make life on earth possible. The most commmaturally occurring greenhouse gases (GHG)
include: water vapor, carbon dioxide (g§0methane (CkJ, nitrous oxide (NO), and ozone O

Human activities, such as fossil fuel utilizatialeforestation and industrial activities have reslin an
increase in the concentration of greenhouse gabkeseby enhancing the capacity of the natural
greenhouse effect to warm the atmosphere. The Eattmate is now changing. While some variations
in the climate have taken place over millions ofange the current atmospheric greenhouse gas
concentrations are unprecedented and could pdtgriteve a devastating impact on the climate amd th
globe. Due to the scale of change in atmospheneamrations of GHG, climatic conditions can no
longer be accurately gauged using historical ratethiange and variability.

The temperature of the Earth is already approxiin&&°C (1.44°F) above 1750 levels, and the migjori

of this change has taken place during th® @ntury, most rapidly since 1970Jost experts agree that
average global temperatures could rise a furthtet®10.4 degrees Fahrenheit between 1990 and 2100
given current rates of increaS&ince the climate exists as a delicate balancevardinal warming has

the potential to affect not only temperatures & @recipitation, wind patterns, water levels, alichate
systems most generally, climate change, if contrwsabated, has the potential to dramatically affec

on the planet as we know it. The time to act is hdvere must be a reduction in greenhouse gas
emissions or the world will suffer detrimental ceqaences in the years and decades to come.

1.2 Climate Change Impacts

Scientists have predicted that climate changehanle significant effects in a variety of areas. ©Ohthe
main concerns arising from climate change is thr@emse in climatic variability which could have
significant environmental and human impacts inclgdiflooding and erosion in coastal regions,
increased risk to forests from pests and droughdrahses in agricultural yields, a decrease imjtiadity
and quantity of drinking water as water sourceslaeatened by drought, more frequent and morerseve
weather conditions, and negative impacts on figseaind wildlife.

Human health will also be affected. Higher ambi@ntemperatures could result in increased heasstr
that can lead to iliness or death, particularlthie very young, the ill, and the elderly. There @s®» some
indirect health impacts. Respiratory disordersl@rgies could worsen as a result of increased aedt
humidity and declining air quality. The spread astt of vector-borne infectious diseases (suckthas
West Nile Virus) could also increase due to a cirapglimate. Extreme weather events could result in
increased deaths and injuries.

! ‘Confronting Climate Change,’ United Nations (Fedny 2007).
2 Intergovernmental Panel on Climate Change Worl@ngup |, Third Assessment Report, 2002.
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While no one can predict the consequences of airmhtinge with absolute certainty; it is now evident
that enough is known to comprehend the risks astamtiwith it. Taking strong action against climate
change at a local government level through emisgioluctions can be seen as an investment; a cost
incurred presently that will aid in avoiding thdute risks and costs of cataclysmic climate change.

1.3 Why the City of Durham and Durham County Should Take
Action

Due to population density, urban and suburban angthde more susceptible than rural areas to the
negative impacts of climate change. This densityvdver, also provides cities with unique opportiesit
for efficiency and emission reductions, throughretdnfrastructure. Apart from Durham’s respongiil

to do its part to reduce its contribution to globamate change, there are numerous other berafits
reducing emissions in the region.

* Improved Service Delivery
Through the implementation of energy efficiencytiatives in facilities and operations and throughou
the community, the County and City will be ableofter services more efficiently and economically.

* Reduced Costs
By reducing energy consumption, the County, Citd &tal citizens will save money on energy bills.
While energy efficiency initiatives may require emnitial capital investment, paybacks of betweenrfou
and seven years can be expected in many caseavdngsswill continue well beyond the payback period
Furthermore, by reducing energy consumption, thiy @nd its citizens will be less vulnerable to
fluctuations in the market price of energy.

* Improved Air Quality and Public Health
The combustion of fossil fuels used to producetgtdty, heat buildings, and power vehicles, endts
variety of pollutants into the atmosphere thatkarewn to have negative health impacts and reduza lo
air quality. Reduced energy consumption will resula reduction in local air pollutants such adisul
dioxide (S0O2), nitrogen oxides (NOx), volatile oniiacompounds (VOC), particulate matter (PM10),
and carbon monoxide (CO). Since climate change leay to the increased spread of vector-borne and
heat-related diseases, in the long term, takingsste reduce greenhouse gas emissions reduces the
likelihood of climate-related health problems.

* Asset Management
Asset management involves developing a plan tesyaically review the state of facility operaticarsd
implementing a logical repair or upgrade schedulat focuses on a proactive approach to facility
improvements. Preventative maintenance improves/dhgée of the City’'s assets by reducing facilities’
operating costs, modernizing equipment, and delogakeferred maintenance. Furthermore, increasing
the efficiency of facilities and operations leadsbetter-run operations, greater client satisfactadong
with increased energy efficiency and the resultiogt savings emission reductions.

* Community Leadership
By taking concrete steps to address climate chandeeducing the emissions of greenhouse gases from
their own facilities and operations, Durham Coustg the City of Durham will be able to provide éido
example to the community to follow.

Draft 9: Durham, NC GHG Inventory and Local Actiolan 8



* Quality of Life for Citizens/ Healthy Cities
By reducing expenditures on energy and fuel, thenBo and City can apply the savings towards
improving community services, such as reducing erintommunity beautification and youth
programming. Some programs that reduce emissiard) as an increase in number of bike paths,
improved public transit and greener public areésy aontribute to an increased quality of life et
community by improving air quality, promoting adivlifestyles and creating a more beautiful
community. Together, these types of measures darbhéd healthier, more sustainable communities.

» Job Creation
The transition to a low emissions society will rigqua certain degree of innovation and effort. This
transition is likely to result in the creation adw jobs, as homes will need to be retrofitted, etional
programs will need to be developed and new teclgiedowill need to be installed as they come on the
market. These new jobs are likely to be particuladncentrated in the construction and engineering
sectors. This job creation will, in turn, stimulatee local economy. A strong local economy is an
essential aspect of a healthy and sustainable coitynu

1.4 Durham: Amongst International Leaders

In 1996, the City of Durham passed
resolution to join the Cities for Climate

Milestone 1. Conduct a baseline emissions inventory and
forecast.Based on energy consumption and waste generation,

Protection (CCP), an internatione| the local government calculates greenhouse gassiemssfor
campaign of local governments who a| @ base year (e.g., 2005) and for a forecast yegr, @030).
committed to achieving quantifiable The inventory and forecast provide a benchmarkresgavhich
reductions in local greenhouse g the local government can measure progress.

. . ! ; Milestone 2. Adopt an emissions reduction targ&he local
emissions, improved air quality, an

enhanced urban livability and sustainabilit
Over 770 municipalities in 29 countrie
worldwide participate in the Cities foi
Climate Protection program. In the Unite
States, over 160 municipalities have joine
the CCP. Together, these communities ¢
home to 55 million Americans - 20% of th
total US population. Collectively, Americai
CCP participants are reducing greenhot
gases by 23 million tons per yea
equivalent to the emissions produce
annually by four million passenger vehicle
or 1.8 million households. Thes
communities are also reducing local &
pollutants by more than 43,000 tons p
year and saving over $535 million in ener¢
and fuel costs.

The City of Durham has committed t
follow the five milestone framework of the
CCP program. In 1999, the City of Durhai
completed a greenhouse gas inventory ¢
action plan as part of the CCP. Th

Draft 9: Durham, NC GHG Inventory and Local Actiolan

government establishes an emission reduction targke
target fosters political will and creates a framegwtn guide
the planning and implementation of measures.

Milestone 3.Develop a Local Action Planthrough a multi-
stakeholder process, the local government devedopscal
Action Plan that describes the policies and meastirat the
local government will take to reduce greenhouseegaissions
and achieve its emissions reduction target. Maspinclude
a timeline, a description of financing mechanisrapd an
assignment of responsibility to departments andf.sta
addition to direct greenhouse gas reduction measur®st
plans also incorporate public awareness and educafforts.
Milestone 4. Implement policies and measureBhe local
government implements the policies and measuresicea
in their Local Action Plan. Typical policies and aserres
implemented by CCP participants include energyciefficy
improvements to municipal buildings and water tmesit
facilities, streetlight retrofits, public transimprovements,
installation of renewable power applications, anéthane
recovery from waste management.

Milestone 5. Monitor and verify results.Monitoring and
verifying progress on the implementation of measute
reduce or avoid greenhouse gas emissions is aninng
process. Monitoring begins once measures are ingiéed
and continues for the life of the measures, proxgjdmportant
feedback that can be used to improve the measuezgime.

Jjo




inventory is a follow up to that documenBy joining the City in the development of this rhescent
inventory and local action plan, Durham County Iradicated its desire to take a leadership role in
climate change mitigation and air quality improvemneithin the community.

1.5 Municipal and State Activities

In 2006, the North Carolina Department of Environtnand Natural Resources (DENR) convened the
first meeting of the Climate Action Plan Advisorydap (CAPAG). The purpose of the CAPAG will be
to develop public recommendations to DENR and thasion of Air Quality for a state level climate
action plan, focusing in particular on economic appnities and co-benefits associated with poténtia
climate mitigation actions. The goal of the CAPASGtd seek consensus on a comprehensive series of
individual proposed actions to reduce GHG’s in Na@arolina. With so many of the sources of GHG
emissions being under their direct or indirect caintocal governments will undoubtedly play a keje

in enabling North Carolina to achieve any emisgieduction target it establishes. Because the Gity o
Durham, Durham County, and the State of North Qaaohkre planning for climate change action
concurrently, they are poised to aid one anotheadhieving their mutual goals of climate change
mitigation and social and economic vitality.

Orange County, Carrboro, and Chapel Hill are jginlkveloping a greenhouse gas emissions inventory
and local action plan. Given the proximity of theotcounties, their shared interest in climate cleang
mitigation, and a history of cooperation, it malsemse that the two counties work together to iflenti
potential emission reduction measures that couldripbemented cooperatively in Durham and Orange
County this would also allow the governments to iméze their available resources.

1.6 Background on Report Content and Structure

In 2005, ICLEIl Energy Services (the consulting slioh of ICLElI — Local Governments for
Sustainability) was retained by the City and CouafyDurham to help develop a GHG and CAP
inventory and action plan for the community andalogovernments of Durham. Using the CCP
framework and Protocol, ICLEI worked in collaboeatiwith City and County staff and a community
advisory committee to develop the inventory andoacplan. These teams consisted of stakeholders
whom would be essential sources of informatiortlierinventory and a fundamental driving force bdhin
the implementation of a plan. Appendix A containfisa of all of the members of these teams. This
document is the outcome of this collaboration aalp$r Durham to fulfill Milestones 1 through 3 okth
CCP framework: the creation of an emission basedim@é forecast, the adoption of emission reduction
targets and the development of a local action plan.

This report is divided into six chapters. The fickiapter of the report provides background inforomat

on climate change, the Cities for Climate Protec(iGCP) program and rationale for participatioriia
program. The second chapter of the report outlthesmethodology used to gather information and
calculate emissions. The third chapter containsaseline greenhouse gas inventories for both the
municipal and community sectors. The fourth chaptertains the forecast of emissions to the targat y
under the BAU and planned measures scenarios. ifthechapter outlines the historic and planned
emission mitigation measures in the community doadr impact on total emissions. The sixth and final
chapter contains the local action plan and poteetrassion reduction targets in three differentnsecs,
which reflect varying levels of commitment on theatpof the local governments.

® The differences between the 1999 inventory andtineent one are discussed in Appendix G.
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2 Introduction to Emissions Analysis

The purpose of a GHG inventory is to provide a liasegainst which Durham can measure progress
towards the reduction of greenhouse gases. Thédirmgsventory expresses greenhouse gas production
as the number of tons of carbon dioxide equivale@3'GHG) produced by energy use and waste
generation in the community. The reduction targpett tDurham chooses is expressed as a percentage
reduction from this baseline emission. For examfflea community is producing 100,000 tons of
greenhouse gases in its baseline year and they itanen20% reduction in emissions by its targedrye

it is committing to produce only 80,000 tons ofambouse gases by its target year.

The forecast section of the report helps a commutattake into account any growth that it will
experience between the baseline year and the &irgear. If a community continues to grow and
continues to consume energy at current rates, emsswill grow beyond current levels. For examgle,
community with a baseline inventory of 100,000 tohgreenhouse gas emissions may grow in size and
produce 120,000 tons of greenhouse gases by theaftryear if current energy consumption patterns
continue (this is a called a business-as-usualasmgn In order for this community to reach itsget of
80,000 tons, or a 20% decrease from baseline yams®ns, the community must really offset 40,000
tons of emissions, rather than 20,000 tons. In wdy, the forecast is an essential and useful fimol
ensuring that targets are met in spite of growth.

Durham’s inventory and forecast capture emissioamfall areas of local government operations (i.e.
municipal and county owned and/or operated builgingfreetlights, transit systems, vehicle fleets,
wastewater treatment facilities and waste generbjedgovernment operations) and from energy and
waste related community activities (i.e. residdndiad commercial buildings, motor vehicles, waste
streams, industry). The inventory excludes emissifstom certain other sources such as agriculture,
cement production, paving, air and marine traffi@ccordance with the CCP protocol. This is because
these sources are typically out of a local goventieecontrol and they are accounted for in statelle
and national inventories.

The inventory and forecast provide a benchmarkresgaivhich the towns and county can measure
progress towards reducing emissions. In combinatiin an analysis of the impacts of existing climat
mitigation activities in the community, the inventawill also enable Durham to identify those aréas
which the local governments and the community geldhave successfully reduced emissions and those
areas that are auspicious for new mitigation @i In this sense, the inventory and forecaspatiey
development tools.

2.1 Methodology

ICLEI used the Clean Air and Climate Protection (A software to develop a greenhouse gas emission
inventory, forecast, target and local action pl@iLEI also used the software to undertake an arsabfs
criteria air pollutants produced within the Countyhe CACP software applies fuel and sector-specifi
GHG and CAP emission factors to inputs of energysomption in order to determine the emissions
generated by the energy Use.

* Duke University recently completed a GHG inventasjng the Clean Air Cool Planet software. Thissafe is
designed to help universities calculate GHG emissidhere are several emissions sources includéeiClean
Air Cool Planet program that are not included i tities for Climate Protection program. These udel
agriculture, air travel, refrigerants, other cheastscand carbon offsets.
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2.1.1 Electricity Emissions

GHG emissions from energy consumption are caladilateusing emissions coefficients which specify
the amount of GHG produced per unit of energy u3ded coefficients are standard for different fuel
types, but vary for electricity consumption depeigdon the mix of fuel types used to generate atstytr

in the region in which the municipality is locatedany given year. The software uses the regioaisate
defined by the North American Electric ReliabiliBouncil (NERC) to determine regional variations in
electricity emissions. These regions corresporttiéagrid-connected electricity-producing regionghof
country. Durham County is located within NERC regi®9 - Southeastern Electric Reliability
Council/Excluding Florida. CAP emissions are cabedl using activity levels with emission factorbeT
CAP emission factors used are provided in the CAGRvare.

The net emission of a pollutant from a given sounctons per year is expressed as the producteof th
emission factor by the source’s activity rate:

E=EfxA

The emission factoEf is process specific and has a unit of mass pentiqugmass or volume) of raw
material processed at source, e.g., the emissaiarfcom natural gas combustion has a unit of pisun
per millions of Btu of natural gas burned. The\dttirate A is the quantity (mass or volume) processed at
the source per unit time.

The CACP software is programmed to use a calendar for emissions estimates; accordingly, the
average of the 2004 and 2005 emission factorslfduel types was used to estimate emissions fer th
fiscal year 2005. A discussion of the process ua#ten to collect inputs for the software is dessliln
the following section.

2.1.2 Fuel Emissions

The CACP software uses a set of criteria air pafittemission factors for each of the Residential,
Commercial and Industrial sectors that are basedvenage technologies found in these sectors. These
emissions factors represent the typical emissidmdr gollutants associated with the burning of thels
listed. In some cases, the emission factors vargelotor (e.g. emissions for fuel oil are differenthe
industrial than the residential sector). Theseaaye emission factors can be used as defaultsghoot

the residential, commercial and industrial sectorsoth inventory and measures analysis, and &ney
recommended for use in the analysis modules.

The software uses a separate common set of carbrige emission factors for all sectors (municipal,
residential, commercial, industrial and transp@tgt since carbon dioxide emissions vary only wtita
type and amount of fuel consumption and do not Isiyificant technology dependence.

Carbon dioxide emissions from biomass fuels ardueec from the inventory. The rationale for this is
that, the burning of fossil fuels releases carbta the atmosphere that is not part of the naaebon
cycle, whereas the burning of biologically deriadls emits carbon dioxide that would have evehtual
been released in natural processes when the woddiborass died and decomposed. This carbon is
therefore considered to be part of the naturalaradycle. The burning of bio-fuels is not conseteto
have a long-term impact on climate change (i.gglibal warming potential is zero).

Biologically derived fuels that are not includedthe analysis include: wood and other wood derived
fuels, landfill methane, sewage gas, methanol nethand biodiesel. When blended fuels (i.e. B2M%?2
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biodiesel and 80% petroleum diesel) are used, disilf fraction of the fuel does contribute to the
jurisdictions emissions. It is assumed that althefse fuels are fully combusted when they arezetili
The CCP adopts the convention that burning of warddiomass is not a source of GHG in the emissions
inventory. This assumes that the source of theublak allowed to regrow. For example, if the wood
burned comes from an old growth forest that has lwdear cut and converted into a parking lot, there
would be a net increase of GHGs in the atmosph@semost biofuels come from on-going agricultural
processes and not onetime land conversions, thisoisusually an issue. Excluding biomass fuel
emissions follows international (IPCC) conventions.

2.1.3 Transportation Emissions

The CACP software uses a simple equation for desgrithe impact of a particular measure or strategy
for the transportation and vehicle fleet sectofhe following equation separates the vehicle miles
traveled (VMT) component (number of trips, lengthtigps, number of people per vehicle) from the

vehicle fuel efficiency (miles per US gallon ) afel (emissions/unit of fuel) components. For both

greenhouse gases and air pollutants:

Emissions = VMT X Emissions per VMT
The two terms in this equation can be broken dawihér:
VMT = (Person-Trips/Persons per Vehi{eTrip Length (miles)

The term in brackets represents vehicle-trips. difference between the number of individual person-
trips and the number of vehicle-trips depends on h@any people there are in the vehicle. The vehicle
occupancy factor (persons per vehicle) is the meagwy transit and car-pooling are such effectiveysva
of reducing emissions per passenger mile of travel.

Emissions per VMT =  Fuel Efficiency (i.eP®) X Emissions per Unit of Fuel (emissioefficient)
Combining these factors leads to the five-factomiga for transportation emissions:

CO2 Emissions=(A/B) X C X D X E

A is the number of person trips made using theclelype
B is the number of people per vehicle (occupancipfa
C is the trip length

D is the fuel consumption (in Gal/100miles)

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

Each one of these factors is dependant on a nuoftmther factors (technological, behavioral, stouat,
etc.), and are interrelated. For example, a sviitmin an automobile to a diesel transit bus wolldnge
the value ofA for cars and buses. While fuel consumption andgsioms per unit§ andE) of fuel would
increase due to the change in vehicle choice, tineber of people per vehicle (on the transit busildio
increase substantially offsetting the increasb ahdE.

® CAP emissions in this report were produced usireg@ACP software. The Division of Air Quality, part of the
transportation conformity process, also producex d@d VOC emission estimates from the transporasiector
using the EPA’s Mobile6 model. Due to differenaeshe CACP software and Mobile6 models, the emissido
not match. This report uses emissions produceth®yCACP software in order to ensure consistendi thie
emissions from other sectors and to ensure thartiissions inventory can be easily reproduced aadted by the
local governments.
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Carbon dioxide emissions vary directly with the ammoof fuel consumed; however, criteria air polhita
(CAP) emissions are not as directly related todghantity of fuel consumed. Two vehicles with very
different fuel efficiencies could have similar pollution emissions per mile traveled and converselo
vehicles with similar pollution emission profilesuwdd have quite different fuel efficiencies. In tGACP
software, average transportation emissions of ¢gi@ese gases and air pollutants are based on actual
averageemissions of the entire on-road fleet of each alehtype. However, GHG emissions are
calculated using fuel efficiency and CAP are caltad using vehicle miles traveled.

2.1.4 Solid Waste Emissions

Greenhouse gas emissions from waste and wastedetaasures depend on the type of waste and on the
disposal method. The CACP software can only caleu@HG emissions generated by solid waste (not
CAP emissions). This is because there is insufftciaeformation on waste related CAP emissions to
enable the development of accurate coefficientshi@isoftware.

The combinations of waste types and disposal methedd in the CACP software are shown below. For
each waste type and disposal method combinatioresepted in the software, there is a set of five
emission factorsX, B, C, D, B which specify tons of GHG emissions per ton oftea

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

In the GHG inventory, only emissions at the disps#ia (factorsA andB) are calculated. The following
equation is used:

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

W, is the quantity of waste type ‘t", and
R is the methane recovery factor which is onlylieadgn the case of landfilled waste.

In the measures modules, the impact of any paaticueasure on emissions will depend on the differen
between the emissions that would have happendtkimtisence of the measure and the emissions that
occur after the measure.

GHG = W * [(1‘R) A‘-\fter + BAfter + CAfter + DAfter + EAfter]

[(1'R) ABefore+ BBefore+ CBefore +DBefore+EBeforJ

A complete list of the emission coefficients isyded 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 Utilitigs8ommission, four electric utilities provide service
within Durham County. These companies are Duke @gndriedmont EMC, Wake EMC and Progress
Energy. The DCHC MPO requested data on electricdgsumption by residential, commercial and
industrial customers within the 2005 from each loése utilities. Duke Energy provided electricity
consumption figures for each sector. Piedmont EptGvided an estimate of the total number of
commercial and residential customers that theyicemvithin the County, along with an estimate o th
average annual electricity consumption by theiidesgial and commercial customers. Wake EMC
provided an estimate of electricity use by theistomers (which include one state park and several
households). ICLEI contacted Progress Energy ferr ttiata and they stated that they do not supply an
energy to Durham County. As a result, no energyridiged by Progress Energy was included in the
inventory.

2.2.2 Natural Gas

PSNC is the only natural gas provider within Durh@ounty. PSNC provided ICLEI with natural gas
consumption data for each of the residential, comimkeand industrial sectors. These categories are
based on PSNC's rates classes which are base& enltime of gas consumed rather than the typeeof th
customer’s business. However, communications RBINC staff suggested that the rate class divisions
would largely follow the Standard Industrial Cldgsition (SIC) system, which classifies commereiadl
industrial enterprises. In other words, those coras included in PSNC'’s “industrial” rate class Wbu
most likely be engaged in an industrial goods-poattyindustry as defined the SIC.

2.2.3 Other fuels

In addition to electricity and natural gas, otheel§ including: propane, kerosene, light and hdaey
oils, stationary diesel and coal are used to pdwmmes, businesses and institutions within Durham
County. ICLEI contacted each of the fuel provideithin Durham County to request data on fuel use by
their customers within the fiscal year 2005. ICL#iscovered that the vast majority of these fuel
providers do not track fuel sales by County oraeahd were therefore unable to provide data. Enees
conclusion was drawn from conversations with staf§tate fuel associations within North Caroling.(e
North Carolina Propane Gas Association).

Accordingly, ICLEI collected state-level fuel saldata from the U.S. Energy Information Administoati
(EIA). Sales of distillate fuel oil and kerosenedsyd-use in North Carolina were available for yegrdo

and including 2004. With this information, ICLEI|ed state-level indicators, to determine approximate
volumes of fuel used per household and per comaleacid industrial employee in North Carolina in
2004. These factors were then multiplied by the memof households and employees in Durham County
to create an estimate of the total fuel use ircthenty. The EIA does not publish data on propan=oal
sales by end-use at the state level. EIA doesighulsiational coal consumption by end-use. This
distribution was applied to coal-use in North Ceralto estimate consumption per sector. A study
completed for the National Propane Gas Associgiforided estimates of propane consumption by end-
use in North Carolina (Vida et al, 2004).

2.2.4 Transportation

DCHC MPO provided average daily vehicle miles ttagefor the eight vehicle classes defined by the
EPA’'s MOBILEG6 on-road emission modeling softwarll of these classes correspond with the vehicle
classes used within the CACP software, except lier MOBILE6 classes Light Duty Gas Vehicle
(LDGV) and Light Duty Diesel Vehicles (LDDV). In MBILE6 a LDDV or LDGV is defined as a

Draft 9: Durham, NC GHG Inventory and Local Actiolan 15



passenger car with [gasoline or diesel] engine®§D00 Ibs gross vehicle weight. The CACP software
further divides light duty gasoline-fueled vehicleso the classes Auto-Full-Size, Auto Mid-Size and
Auto — Sub-Compact/Compact and assigns specificefifieiencies and emission factors to each of ¢hes

classes. The CACP software divides LDDV into Aktdl-Size and Auto-Sub-Compact/Compact. ICLEI

used the size characteristics of the US on roaohazaliile fleet to apportion the LDGV VMT to each of

the CACP gasoline automobile classes.

Using a weighted average of automobile sales rdiss in the US for 1975 to 2005, ICLEI estimated
that the following distribution of automobiles bizes in the US: 54% sub-compact/compact autos, 31%
mid-size autos and 15% large autos. This disivbutvas confirmed in the table “Vehicle Stock and
New Sales in the United States, 2002 Calendar Yfeami the Transportation Energy Data Book: Edition
24, published by the Center for Transportation Asial This distribution was applied to the LDGV VMT
estimates provided by the DCHC MPO. ICLEI could fiotl information to determine or estimate how
Durham County’s LDDV fleet is distributed by autonile size. Accordingly, ICLEI assumed that LDDV
VMTs in Durham County would be by sub-compact ompact automobiles. It would be helpful if the
County gathered and tracked this data for inclugidoture inventories.

2.2.5 Solid Waste

Durham’s material waste stream distribution was anailable from either the City of Durham or the
North Carolina Division of Pollution Prevention akdvironmental Assistance. Accordingly, ICLEI used
an average distribution of municipal solid wasteSiM) published by the EPA to estimate Durham’s
waste stream distribution. Orange County has caexgbleeveral audits of construction and demolition
(C&D) waste generated within its borders; ICLEI bgxb the results of these audits to Durham’s C&D
waste to estimate the amount of each type of w&se. Appendix B for the material waste stream
distribution applied to both the MSW and C&D waste.

2.2.6 Off-Road Engines

The Cities for Climate Protection Protocol (CCP)esinot include emissions produced by off-road
engines (i.e. lawnmowers, golf carts and etc.) beeaf the difficulties in accurately tracking thee of
these types of equipment and in accurately caiogldhe associated CAP emissions. At the request of
the advisory committee, ICLEI used the EPA’'s NONHDAmissions modeling tool to estimate the
GHG emissions associated with off-road engine ugkirwDurham County in 2005. ICLEI obtained
model inputs (i.e. fuel characteristics) from therfd Carolina Division of Air Quality. Appendix C
contains a summary of the inputs ICLEI used in t@del and Appendix D contains the emissions
analysis results.

2.2.7 Growth Indicators

Staff within the Durham City-County Planning Dempaent provided ICLEI with growth indicators for
the residential, commercial and industrial sectdigs data included population, number of housetold
commercial and industrial employees and propertg f@ the baseline year 2005 and the forecast year
2030.

Staff within the DCHC MPO provided the researchnmeaith estimates of total vehicle miles traveled

within Durham on a typical day in 2005 and 2030M'Mwas broken down by time of day, road type and
MOBILEG6 vehicle class.
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2.3 Local Government Operations Inventory & Forecast Data
Collection

Members of the technical team provided energy cmpsion and cost data for local government
operations to ICLEI Energy Services. The advisooynmittee and technical team decided that they
wanted school board operations, including buildiagd fleets, to be included in the Local Government
Operations Inventory. This information was collecfeom school board staff, and is included as ¢hsix
sector within the local government inventory. A gdete list of data sources is provided in Appertelix

Where data was missing or unavailable, estimatéstaf energy use and/or cost were made. Theses case
are described in detail throughout the report.

Where possible, technical team members also prdviktails of proposed new energy-consuming
infrastructure that will be acquired by the Citydéor County between 2005 and 2030. Team members
were also asked to provide estimates of the patieatinual energy consumption of this infrastructure
Where these estimates were unavailable, ICLE| dgesl estimates based upon annual energy use by
similar existing infrastructure within the City anthe County. ICLEI also reviewed the Capital
Improvement Plans published by both the City and @ounty to identify and characterize new
infrastructure projects.
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3 Inventory
3.1 Community Inventory

Figure 1. Community GHG Emissions in 2005
The Community inventory provides an estimate ofcdll
the greenhouse gas and criteria air pollutant eomss
produced within Durham County, both by residenthair
homes and by local businesses and agencies asdingy
out their operations in the baseline year, the 285l
year. Five key sectors are included in the comiguni
inventory: Residential, Commercial, Industrial,
Transbortati Transportation, and Solid Waste. This breakdown of
portation .. . .
39% emissions into five sectors follows CCP protocol.
Emissions from off-road engines have not been dwexlin
the overall inventory, since these emissions dfecudi to
account for with any accuracy and are therefore not
typically included in the CCP program. At the resfuef
the advisory committee, ICLEI has estimated comuyuni
off-road emissions using the EPA’'s NONROAD software
The findings are summarized in Appendix D.

During the 2005 fiscal year, Durham produced apipnately 6,837,430 tons of GHGs.

Table2 provides a summary of energy use, CAP and GHGs#onis produced by each sector. Based on
the CCP breakdown of emissions, transportationadsdor the largest portion of emissions (39%),
however, it should be noted that when the impathefesidential (18%) and commercial (31%) sectors
are combined, ‘buildings’ contribute more to thell emissions than transportation.

provides an illustration of the contribution ofissions from each sector.

Table 2. Base Year 2005 Community Energy Use, CAR@d GHG Emissions (tonsj
Total Energy

Sector (MMbtu) N[©)% 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

It is difficult and sometimes misleading to comppeg capita emissions in different communities.téac
such as the fuel used to generate electricityatlaéability of alternative fuels in the communawnd the
type and pace of business development in the ragiormake comparison difficult. That said, it iefus

to understand Durham’s per capita emissions inrdsga broader state and national per capita eomssi
Reduction efforts at the state and federal levietsilsl affect Durham’s emissions. Likewise Durham’s
efforts to reduce its emissions will influence stahd national emission outputs.

® Due to rounding, numbers in tables may not addxaztly.
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Figure 2. Per Capita GHG Emissions in Durham and US

%0 In 2005, Durham generated approximately 28.3
tons of GHGs per capita. In 2004, per capita
GHG emissions in the U.S. were approximately
20 24.1 tons; therefore, emissions in Durham are
considerably higher than the national averatje.

should also be noted that total U.S. emissions

25 pg.324.1

15

Per Capita GHG Emissions (tons)

10 T include some sources which are not included in a
s s 5] CCP inventory (e.g. agricultural sall
®] management, air transportation and industrial
o 003 emissions not related to energy use). If these

sources had been included in this inventory, the
B BT ] per cap.ita emissions in Durham would have been
[BDutan B Averege] even higher. By end-use sector, 21% of the
national energy related emissions are resideritié®y are commercial, 28% are industrial and 33% are
transportation relatetl.By distribution, the transportation and commerciglctors in Durham are
considerably higher than the national average. rEigu illustrates the national emission averages by
sector relative to Durham’s emissions profile. Tokkowing sections of the report provide a sectgr b
sector analysis of energy use and GHG production.

Residential

Commericial

Industrial

Transportation
Waste § o

Total

3.1.1 Residential

In 2005, there were approximately 97,840 househwid®urham County. On average, each of these
households produced 12.5 tons of GHGs and cons@nddMBtu of energy, accounting for 18% of
Durham'’s total emissions. The national averageis fions of GHG per household or 21% of total fessi
fuel derived emissionsTherefore, on a per capita basis, the residesietior in Durham is on par with
the national average household GHG emissions. Withe residential sector, energy is consumed for
such end-uses as space and water heating, apglidigb¢ing and space cooling.

Table 3 provides a summary of energy consumpti@hesmissions produced within the residential sector
in 2005.

Table 3. Residential Sector: Base Year 2005 Enerdyse, CAP & GHG Emissions (tons)

Fuel Total Energy (MMBtu) NO, SO, CcO VOC PMq GHGs

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 | 5432 | 209 32 126 | 1,221,610

" Source: Based on 2004 populations estimates pellisy US Census Bureau and total GHG emissiortupeal
in US in 2004 as published by US EPA.

8 Source: EPA National GHG Inventory.

® Source: Calculated using the national per capii&@mission average of 24.1 tons and the end-sidersial
sector emissions (21%) included in the US EPA GH@&htory, and the average people/household (2.47)

9 The EIA only reports total No. 2 Distillate Satesresidential customers in NC, it does not bréwkNo. 2
distillate out into fuel oil and diesel fuel. Acclingly, some of the fuel contained in the EIA datay be fuel oil,
while other fuel may be #2 diesel (likely used déffrroad vehicles). To determine only the amouniigfit fuel used
in the residential sector, ICLEI assumed that 4@3%urham’s homes are heated with light fuel oitcArding to
the PMA, the average oil-heated NC home uses 4gega, which would mean that 1,690,641 gal/ye&alto
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The greatest source of household GHG emissionauihdn County was electricity consumption (78%
of total GHGSs), followed by natural gas consumpt(®f%), propane (3%), kerosene (2%), light fuel oil
(2%) and coal (less than 1%). The Energy Infornmafdministration (EIA) did not report any sales of
heavy fuel oil to the residential sector within Mo€arolina in 2004.

3.1.2 Commercial

The commercial sector consists of office buildingetail outlets, institutions (hospitals, schools,
universities, etc.) and government facilities. Appmately 135,020 people were employed in the
commercial sector in Durham County in 2005. Comimatmmperations occupied over 30 million square
feet of facility space during the same petfodThe commercial sector in Durham produced 2,191,0
tons of GHG in 2004-2005 or 31% of Durham’s totaigsions. The commercial sector produces 17% of
the total national fossil fuel derived emissiongidr tons per capitd.The average commercial business
in Durham produced 16 tons of greenhouse gas emisgier employee, 0.07 tons per square foot of
facility space or 8.9 tons per capita, which issiderably higher than the national average.

A summary of energy use and associated emissionsoidded in Table 4. The largest source of
greenhouse gas emissions was electricity consum§86%), followed by natural gas consumption
(11%).

Table 4. Commercial Sector: Base 2005 Energy UseA€ & GHG Emissions by Fuel Type (tons)

Fuel Type Total Energy NO, SO, CcO VOC PMyq GHGs
(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

3.1.3 Industrial

In 2005, Durham County’s industrial sector employagproximately 52,420 people and occupied
approximately 20,036,150 square feet of spaceydint) industrial warehousing. The industrial se@or
Durham produced approximately 845,900 tons of GHiG2004-2005, or approximately 12% of
Durham’s total emissions. On the national levelpragimately 28% of all U.S. fossil fuel derived
emissions can be attributed to the industrial $ecto6.7 tons of emissions per cagitdn Durham
approximately 16 tons of GHGs were generated foh @adustrial employee, 0.04 tons of emissions were
generated per square foot of industrial space amtb8s of emissions were generated per capita. i$hi
significantly lower than the national average. Hwerage annual energy use per square foot was 0.35
MMBtu. Table 5 provides a summary of energy use asgbciated emissions produced within Durham’s
industrial sector in 2005.

! Based on total area of occupied space for OFQCamimercial Land Uses, as provided by Durham Citw@p
Planning. In 2005, the total area of occupied sgjfset of OFC space was 11,172,517 sq. ft.; 187820sq. ft. of
commercial space was occupied during the samederio

2 5ource: EPA National GHG Inventory.

13 Based on estimates of No. 2 fuel oil and No.stiltlite sales to commercial and industrial secioi$C

“ Based on estimates of No. 4 distillate and residilaales to the commercial and industrial sextorNC

15 Source: US EPA National GHG Inventory
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Table 5. Industrial Sector: 2005 Energy Use, CAP &HG Emissions by Fuel Type (tons)

Fuel Type Total Energy NO, SO, CcO VvVOC PMq 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

3.1.4 Transportation

The transportation sector was responsible for 3@l &GHG emissions in Durham in 2005. This sector
includes privately and publicly owned passengeiole$, transport trucks, public transit vehiclesd all
other on-road vehicles associated with personahneercial, industrial and government activities. sThi
sector excludes emissions produced by off-roadneisgiFor more information about off-road vehicle
emissions, se@ppendix D This sector also excludes air, marine and raieiran compliance with the
CCP Protocol.

In 2005, motor vehicles traveled approximately 8,884,000 miles within Durham County, or
approximately 13,450 miles per residéhithese vehicles emitted approximately 2,624,826 trGHG,
equivalent to approximately 10.9 tons per resideationally, the transportation sector is respdasior
33% of total end-use fossil fuel emissions or 8toh GHG per capitd. At 10.9 per capita, Durham’s
transportation sector emissions are much highar tha national average, especially since Durham’s
inventory excludes air, marine and rail travel,adlwhich are included in the national inventdtyLable

6 summarizes the fuel used by Durham’s transportasiector and the resulting emissions. Gasoline-
fueled vehicles traveled 92% of the total vehicléemtraveled (VMT) and accordingly produced the
majority of GHG (81%) and CAP emissions.

Table 6. Transportation Sector: 2005 Fuel Use, CABnd GHG Emissions by Fuel Type (tons)

Fuel Type Total Energy NO, SO, CcO VOC PMyq GHGs
(MMBtu) (Tons)
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

3.1.5 Solid Waste

In 2005 approximately 36,210 tons of constructiow @emolition (C&D) waste and 271,890 tons of
municipal solid waste (MSW) were produced withinrBam County. GHG and CAP emissions resulting
from the transportation of solid waste from resmiand businesses to disposal are not includgusin
sector, they fall under the transportation sectothe community inventory. Waste produced within
Durham County is sent to nine different landfildost (approximately 162,750 tons) of Durham’s waste
is sent to the Brunswick landfill in Virginia, whicflares methane. Methane is generated in lancfgls
waste decomposes under anaerobic (without oxygemitions. Since methane is'28mes more potent

'8 This includes all traffic on Durham highways indilng non-resident through-traffic.

7 Calculated using the national average emissionsggita of 24.1 tons, and transportation end soamissions
of 33%. Source: EPA National GHG Inventory.

18 Source: EPA National GHG Inventory

9 Intergovernmental Panel on Climate Change, These&Asment Report, 2002.
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than CO2 as a greenhouse gas, combusting it redsagebal warming potential by 23 tim&Methane
flaring significantly reduces GHG production asateil with solid waste generatirFurthermore, since
a fraction of the carbon found in solid waste iserereleased, but remains sequestered in the landfi
landfills can act as carbon sink§he negative values found in Table 7 are the restilcarbon
sequestration in the landfill, combined with thepant of methane flaring.

In Table 7, certain waste streams including plaftri$, wood and textiles have negative GHG emission
and other waste streams including paper produddad waste have positive emissions. This is bezau
paper products and food waste decompose more yahdi the other waste streams. The ‘other’ waste
stream represents inorganic waste and therefoie miedecompose and cause emissions.

Table 7. Solid Waste: 2005 Material Distribution al GHG Emissions

Waste Type Materials Material Percent of GHGs (tons)
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)

3.2 Municipal Operations Inventory

Figure 3. Municipal GHG Emissions (w/o schools)

Local government operations of the City of Durhand a
Durham County resulted in the production of apprately
158,710 tons of greenhouse gases in the fiscal 3@05.
This accounts for approximately 2.5% of the comrtysi
total emissions. Within the PCP framework, the loca
government module quantifies emissions from: bnddi
vehicle fleets, streetlights & traffic signals, wat &
wastewater treatment facilities and waste produbealigh
municipal operations. Durham has requested thas thi
module also include emissions from school boarddmgs
and fleets. These emissions have been includedsagha
sector within the module. It should be understduat the
local government inventory is a subset of the comitgu
inventory.

The local government module is reported in moraiti#tan the community module. This is due to local
governments having direct control over their oweragions and it is therefore the area in which they
most likely to be able to directly effect major esions reductions. Local government can use their
emission reductions and resulting cost savingetas example for the rest of the community tookwll
With more detailed information, local governmenas detter determine where the greatest opportanitie
for improvement lie.

20 Combustion of one molecule of methane resultsimmolecule of carbon dioxide (CH4 + 262C0O2 + 2H20).
2 Durham has a methane recovery factor (MRF) of 58pich reflects the efficiency of flaring at lodakilities.
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Table 8 provides a summary of energy use, energisc@€AP and GHG emissions by area of local
government operations.

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

Figure 4. Municipal GHG Emissions (with Schools)

An illustration of the contribution of each areaapferations
to total GHG emissions is provided in  (excludsahools)
and Error! Reference source not found. (including
schools). In 2005, energy use within City and Cgunt
buildings was the largest source of greenhousegeéssions
within local government operations, followed by ssions
produced as a result of energy consumption for matel
wastewater treatment.

Schools
35%

3.2.1 Buildings

The City of Durham manages approximately 1,928 8@@are feet of facility spaéé Durham County
operates 37 buildings with a total area of 1,21@,8Quare feet. Collectively, energy use within ¢hes
facilities resulted in the production of approxielgit42,739 tons of greenhouse gas emissions in.2005
Energy use within these facilities costs the Citgd £&ounty approximately $3,421,420. Table 9 provide
a summary of energy use, cost and emissions gedebgtthe City and County’s facilities. A complete
list of City and County facilities is provided inpfiendix F along with the energy use and costsdohe
facility.

To maximize the effectiveness of any investmenas the City or County may wish to make to reduce
greenhouse gas emissions that result from enemgynutkeir facilities, the City and County may want
target those facilities that produce the greatesiuant of emissions and are the most energy inter(sie.
energy use/square foot).

2 City of Durham Property Schedule, July 1, 2002.
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Table10 and
Table11 contain the top five large emissions-intensivelitees operated by the County and City.

Table 9. Local Government Buildings: 2005 Energy ke, Energy Costs and Emissions (tons)

Total Energy

Energy Costs
Jurisdiction Fuel Type (MMBLtu)
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

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

GHG
Intensity

Total
Area
(Sq. Ft)

Total
Energy
Costs

Total
Energy Use
(MMBtu)

Building Energy
Intensity
(MMBtu/

1000 Sq. ft)

(GHGs/1000
Sq. Ft)

Detention Facility 10,139 34.9 100,065 344.0 | $511,338 | 290,919
Judicial Building (and 2,951 20.8 16,448 116.2 | $184,469 | 141,462
3 parking lots)

Health Department 1,875 25.7 8,721 119.5 | $125,056 73,000
Main Library 1,442 22.2 7,663 117.9 $92,072 63,000
Judicial Bldg Annex 733 28.5 3401 132.4 $59,792 25,692

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/ Costs (Sq. Ft)
Sq. Ft) 1000 Sq. ft)

City Hall 4,338 34.3 20,139 159.2 | $282,850 | 126,510

Police Headquarters 1,730 22.9 10,300 136.2 | $139,423 75,630

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

Park

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

Community Centre

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

ICLEI was able to acquire the square footage fes an twenty-five percent of the City’s owned and
operated facilities. Therefore, this list contaordy those buildings with known square footage \whic
have high energy intensities. It is likely thatrehare other buildings that should be includedis list. It

is highly recommended the City of Durham deternthreesquare footage of all of its facilities in arde
assess which buildings are the most in need dfiefity retrofitting.
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3.2.2 Vehicle Fleet

Vehicles fleets operated by the County and Cityuide but are not limited to: public works, fire
department, police department, solid waste tramgpon, mail and public health department. In 2068,
City operated approximately 1,195 fleet vehiclescligding off-road vehicles). During the same peyiod
the County operated a fleet of approximately 36@iales. The City’s vehicles consumed approximately
771,210 gallons of gasoline and 407,230 gallongdiekel fuel. The County’s vehicles consumed
approximately 235,240 gallons of gasoline and 23 ddllons of diesel. These fuel consumption figures
exclude fuel used in off-road engines. Fuel puretiagith a fuel key is included in Table 12, althbulye
exact end-use of this fuel is unknditmA summary of the GHG and CAP emissions produsea eesult

of fuel use within these vehicles is provided irblEal2.

Table 12. Local Government Vehicle Fleets: 2005 Ergy Consumption, Costs and Emissions (tons)

Energy Cost 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

3.2.3 Streetlights, Traffic Signals & Other Outdoor Liglst

This sector includes road lighting, park lightisgecialty or accent lighting (e.qg. lights used avdtown
shopping areas), traffic signals, and other ligiterated by the city and county governments thenat
associated with any particular facility.

The City of Durham operates all of the traffic sitgrlocated within Durham County. The City of
Durham leases streetlights from Duke Energy andrifdat EMC to illuminate roads within the City’'s

boundaries. Streetlights located outside of cityriataries are managed by the North Carolina Depattme
of Transportation (NC DOT). These lights were natlided in ICLEI's analysis of local government
operations because these lights are not undeiiriet dontrol of either the City or the County.

During the fiscal year 2005, the City operated appnately 350 intersections with traffic signals.
Approximately 2,395 of the City’s 10,739 trafficgeial bulbs are LEDs. An LED traffic signal uses
almost 90% less energy than an incandescent bulthel same period, the City leased approximately
14,870 streetlights from Duke Energy.

Using information provided by city staff, ICLEI @stated that the city’s traffic signals consumed
3,493,370 kWh of electricity in 2086 Using data provided by Duke Energy staff, ICLElimated that
the streetlights consumed approximately 10,912I&80 of electricity.

23 |CLEI assumed that fuel purchased with a fuel weyld be used in a Passenger Vehicle (in the CAEfvare,
passenger vehicles are a weighted mix of all degses of automobile as well as Sport Utility Vé#scand Pickup
Trucks. Both fuel economy (expressed in miles @diog) and emission factors are weighted basederfalowing
vehicle mix: (i) Auto — full-size / SUVs / Pick-ups36.4% (ii) Auto — Midsize = 18.8% (iii) Auto —dtnpact / Sub-
compact = 44.8%

24 Duke Energy provided ICLEI with a list of all sttdights that had been installed in the City ofrBam as of
June 23, 2006. This inventory included the montiugsumption of the light, its installation date dhe type of
light. Using this data, ICLEI estimated the totaéggy use in the 2005 by adding the total monthlthkused by
lights installed before 2005 and multiplying by m@nths. For lights installed in the 2005, ICLEI tiplled the
number of lights installed in the month by the nembf remaining months in the fiscal year. For egkamin July
2004, new lights with a total monthly kWh of 564revénstalled; this consumption was multiplied bytd1
determine the energy used by these lights in theeihining months in the fiscal year. Accordindights installed
in the last month of the 2005 are not included2®@5 data.
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According to staff in the General Services Departintd Durham County, the County has some parking
lot lights that are not metered or that may be ected to the meters of nearby County buildingse Th
County does not have an inventory of these lighi$ accordingly, energy use by these lights is not
captured in this section. Energy used by thosddigimat are connected to County buildings, would be
included in the Buildings section of this reporccardingly, the County’s independently metered air n
metered parking lot lights are not included in ihigentory.

Table 13. Streetlights, Traffic Signals & Other Oudoor Lights: 2005 Energy Use, Costs and Emissiorgons)

Lighting Type Total Energy Emissions (tons)

Energy  Costs ($)

ED) NOy, SO, CO VOC PM;; GHGs
Traffic Signals 11,920 267,140 4 14 0 0 0 2,570
Streetlights & other 37,320 1,510,980 14 44 1 0 1 8,040
QOutdoor Lights
Total 49,240 1,778,120 18 59 1 0 1 10,610

3.2.4 Water & Wastewater Treatment

The City of Durham operates two water treatmenntglaWilliams Water Treatment Plant and Brown
Treatment Plant, as well as two wastewater reciamafacilities: North Durham Wastewater
Reclamation Facility (WRF) and South Durham WRFeTQity’'s water treatment facilities have a
combined capacity of 52 million gallons per day (MGnd the wastewater reclamation facilities have a
combined permitted capacity of 40 MGD. The Courgrates the Triangle Wastewater Treatment Plant
with a capacity of 12 million gallons per day.

In the fiscal year 2005 the average treatment awapuhe City’'s water treatment facilities was 26.4
MGD. During the same period the average treatmatgub at the wastewater reclamation facilities was
19.8 MGD. Approximately 1.2 tons of greenhouse gaissions were generated per MGD water treated
and 2.4 tons for each MGD of wastewater that thg tG2ated.

Table 14summarizes the total energy use, energy costgmmsions generated by the City and County’s
water and wastewater treatment operations, inajupirmping statiorfa

Table 14. Local Government Water & Wastewater Treatent: 2005 Energy Use, Energy Costs and Related
GHG & CAP Emissions (tons)

Total
Area of Energy Energy
Jurisdiction Operations (MMBtu) | Costs NO, SO, 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

25 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 account list that waailable to Nancy which were therefore not included
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3.2.5 Solid Waste Produced by Local Government Operations

The Local Government Waste Sector includes emisdiam solid waste generated through government
operations. This includes all employee generatestavand waste generated at municipal government
facilities, such as parks and recreation buildiAdee City of Durham does not track the volume oftea
generated within its local government operatiohgs ts not uncommon. In cases where solid waste is
tracked, it typically amounts to less than 3% @& tommunity’s total solid waste.

The County tracks the amount of waste producedinwith operations each year. In the fiscal years200
County operations produced 120 tons of solid wadtethe landfill, the decomposition of this waste
resulted in the production of approximately 54 toh<sHGs. Since this methane was flared, this was
reduced to -4 tons of greenhouse gases

3.2.6 Durham Public Schools Operations

The CCP Protocol allows communities to tailor theinission inventories to specific situations, a th
particular wishes of a community by allowing a kiXbther” sector to be included in an inventoryeTh
Durham Advisory committee expressed a strong désiiteclude public school emissions within the loca
government sector of the report since the City @udinty of Durham have a significant degree of
influence over the Durham Public Schools (DPS)c&ipublic school buildings and fleets are respdasib
for considerable emissions, ICLEI has decided ttuhe these emissions under the “other sectotyerat
than including them in municipal buildings and fieeso as to avoid overwhelming these other sectors

Durham Public Schools operates fifty-one buildimgduding 46 schools, operations and administrative
facilities. In total, these buildings amount to eppmately 5,092,960 square feet of facility spalieese
buildings consumed a total of 312,850 MMBtu of g@yethat resulted in the production of 50,510 tohs o
GHG and cost $5.5 million dollars to operate in 200able 15 summarizes the energy use, greenhouse
gas and criteria area pollutant emission by fugétior public school facilities.

Table 15. Durham Public Schools Buildings: FY2002005 Energy Consumption, Cost and Emissions by
Source

Source Total Energy = Energy Emissions (tons)
(MMBtu) Costs ($)
NO, SO, CcoO PMjq 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 anahttlean bus leader as a result of using of B20
biodiesel in its entire school bus fleet. DPS ofe=ra fleet of vehicles including 332 school bu&§¥s,
large trucks and 176 vans, small trucks and carhe fleet used approximately 125,000 gallons of
unleaded gasoline (in its non-school bus vehicdes) 552,830 gallons of biodiesel (B20) in its buses
the 2005 school year. Table 16 summarizes enemgycost and emissions by fuel type for these vesicl

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

Source Total Energy = Energy Emissions (tons)
(MMBtu) Costs ($)
NOy SOx CO \Y/e]e: PM 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

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

Durham County has selected 2030 as the year byhwh& community will achieve a GHG emissions
reduction target. In order to determine the levieemission reductions that could be achievablergive
socio-economic growth in the region, emissions werecast to 2030 using a set of growth factorso Tw
possible future scenarios were developed: a bus@aesisual (BAU) forecast and a forecast that desu
new emission reduction projects which are curreptinned. Figure 5 illustrates these scenaridse T
first column, “2005,” is the baseline year emissi@s described in the preceding chapter. The second
column takes into account all emissions reductimgmms implemented before 2005, to demonstrate
what Durham emissions profile would have been likehe absence of these programs. The column
entitled “2030 BAU” assumes that new growth willcac in absence of any new emission reduction
initiatives beyond the baseline year, except thasicts of the DCHC 2030 LRTP, which are included in
the BAU forecast. The “2030 Planned” column inésidyrowth projections for the community (BAU),
but also accounts for future planned emission reslu@rograms. The methodology used to develop each
of these scenarios is explained in detail below.

Figure 5. Community GHG Emission Scenarios 2005 thmh 2030

12,000,000

10,237,010

10,000,000 A BAU scenario
includes
impacts of
DCHC LRTP

10,084,260

8,000,000 -

6,988,920

6,837,430

6,000,000 +

4,000,000

GHG Emissions (tons)

2,000,000 -

2005 2005 without Measures 2030 BAU 2030 Planned
Year and Scenario

4.1.1 2030 Business-As-Usual Scenario

The business-as-usual (BAU) emissions scenarioigegeva projection of potential emissions in 2030 if
no new emission reduction measures are implementddurham County before 2030. Residential,
commercial and industrial GHG and CAP emissionsewerecast to 2030 using socio-economic growth
indicators provided by Durham City/County Plannifigansportation emissions were forecast using
projections of vehicles mile traveled (VMT) in 208tat were developed by the DCHC MPO, based on
the implementation of the transportation improvetraojects contained within the DCHC MPO Long
Range Transportation Plan. Due to the complexityhef transportation modeling process, the DCHC
MPO was unable to provide an estimate of the 2080r \that would occur with no GHG emission
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reduction measures (i.e. transit and non-motorizsportation improvements). Solid Waste emission
were forecast by applying 2005 per capita wasteeiggion rates to 2030 population projections. The
values provided for each of the growth indicat@sdiin the BAU forecast are provided in Table 17.

The BAU scenario forecast does not model for ecanarechnological or demographic changes. This is
because the BAU scenario is meant to act as aatogtoup, against which the impact of the
community’s actions outlined in the Local ActionaRlcan be measured. In the BAU scenario, GHG
emissions would increase by approximately 50% f&605 levels to 10,237,010 tons or 31.2 tons per
capita, up from 6,837,430 tons or 28.3 tons peitaap the baseline year. This growth would coroesp
with local 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

The planned emission reduction scenario assumeéslihaf the planned new measures outlined in the
section entitled “Future Community Measures” afeyfumplemented, including the DCHC MPO LRTP.
This scenario presents a more realistic outlookmoissions in Durham County by applying the impacts
of planned emission reduction measures to the BAdWip scenario. In the planned scenario, GHG
emissions would increase by approximately 48% f&9@5 levels by 2030 to 10,084,260 tons, or 30.7
tons per capita. Approximately 152,750 tons of GH@ould be avoided as a result of the
implementation of these new measures.

Figure6. Community GHG Emissions by Sector, 2005 anddZABRU
provides a comparison of the GHG emissions fromhesector between 2005 and the 2030 planned
emission reduction scenario.

Figure 6. Community GHG Emissions by Sector, 2005nal 2030 BAU
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4.1.3 Community Emissions Forecast Summary

Table 18 provides a summary of forecasted CAP ahif>s @missions within Durham County. The
measures completed to date have not resulted imifisant greenhouse gas emission reductions.
Measures implemented before 2005 resulted in ectiesuof 143,410 tons of GHG or a decline of about
two percent from 2005 levels had no measures beplace. Current planned measures to be in place by
2030 will result in a slight decrease in greenhagese production (approximately three percent) fthen
business-as-usual scenario in 2030; however, thigpeavinsufficient to offset a 47% overall increain
emissions from 2005 levels.

Table 18. Community CAP & GHG Emission Forecast Sumary (tons)

Emissions (tons)

Year & Scenario NOx SOx CcO VvVOC PM10 GHGs

2005 16,295 | 20,661 61,729 6,473 776 6,837,430
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 10,237,010
2030 Planned 19,867 | 24,370 93,974 9,135 899

4.2 Local Government Operations Forecast

Emissions from the City and County’s local governingperations were projected to 2030 following a
similar methodology used to develop the communitseéasts Error! Reference source not found.
illustrates the differences in potential emissidme$ween the 2005 and 2030 scenarios. The left-most
column illustrates estimated GHG emissions in 200t second column, labeled “2005 w/o Measures”,
illustrates emissions that would have occurredd@=2if the City and County had not made any efftoits
reduce their energy use or related greenhousergiasiens up to that point. A third column provides
projection of emissions if the City and County wépecontinue to grow in a business-as-usual (BAU)
fashion without implementing any new or additioralission reduction efforts. Finally, the last cofum
on the far right of the chart illustrates the emaiss that will occur in 2030 as a result of groW#AU)

and the new measures that the City and County toldmplement between now and then. A detailed
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description of each of the 2030 scenarios is pexlidelow and a summary of forecasted CAP emissions
is provided in Table 19.

Figure 7. Local Government Operations GHG Emission&cenarios Forecasts 2005 — 2030

250,000

205,150
200,000 4

164,340 167,040

158,710

150,000 -

100,000 -

Greenhouse Gas Emissions (tons)

50,000 -

2005 2005 w/o Measures 2030 BAU 2030 Planned
Year and Scenario

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

Year and Scenario IN[0)4 SOx CcoO VOC PMio GHGs
2005 339 673 405 43 18 158,710
2005 without Measures 213 446 338 36 11 164,340
2030 Business-As-Usual 389 781 496 49 21 205,150
2030 with Planned Measures 334 666 486 48 19 167,920

4.2.1 2030 Business-As-Usual Scenario

Under a BAU scenario, emissions produced by City @aunty operations would increase approximately
29% above 2005 levels. To construct the businessaal (BAU) forecast of energy use within local
government operations in 2030, ICLEI worked withyGind County staff to identify and estimate the
impacts of new local government infrastructure,ciihivould be developed between the baseline year and
the forecast year. These projections are as fetlow

Buildings

City and County staff based their estimates of beilding area on projects identified within the @alp
Improvement Plans (CIP) of each government. It khbe noted that neither CIP extends to 2030; the
City's CIP includes projects that will be implemedtby 2012, while the County’s CIP extends to 2015.
According to the City’s CIP, the City will constituat least 220,900 square feet of new facilitic®tee
2030. City staff estimated that these facilitiesldaconsume approximately 7,276,800 of naturalagab
2,847,700 of electricity. The construction of eadt 640,303 square feet of new facilities is saleebin

the County’'s CIP. Using the energy intensity reporin existing facilities, ICLEI estimated the
additional annual energy consumption of the Cosntew facilities. The Carmichael Building, Health
Department, and Social Services Buildings were raddrom the 2030 forecast as these buildings are
scheduled to close. The County’s CIP stated thesettbuildings will not be needed upon completion of
the new Human Services Complex. A complete ligtrofected changes in building tenure is included in
Appendix G.
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Vehicle Fleet

The City of Durham is in the midst of improving ighicle management system. This process includes
the review of vehicle utilization rates and readlben and disposal of underused vehicles. Accoiging
City staff does not foresee any growth in the Vehiteet. Based on new vehicle acquisitions in
2003/2004 and 2005, ICLEI assumes that County adtl six new vehicles to its fleet each year for a
total of 150 new vehicles by 2030. The softwaresdoet attempt to model for future changes to
automobile demographics since this is a businessue scenario.

Streetlights, Traffic Lights and Other Outdoor Lighting

City staff estimates that approximately 900 neweedtights are installed in the City each year.
Transportation staff project ten new signalizeeiiséctions will be installed in the City each yeaer
the next ten years and five per year thereafterayerage intersection contains 28 vehicle indisatord
two pedestrian indicators.

Water and Wastewater
To estimate water and wastewater treatment enexgynu2030, ICLEI applied the per capita energyduse
for water and wastewater treatment in 2005 to ptmas of 2030 population.

Waste
Based on 2005 per capita waste generation ralesahgovernment operations, the County will pragluc
approximately 163 tons in 2030.

Schools
Projections for this sector are based on 2005 ggitac consumption rates for school board operatois
population projections for 2030.

4.2.2 2030 Planned Emission Reduction Scenario

This scenario assumes that each of the emissi@hgtiens described in the section entitled “future
reduction measures for local government operatiaesimplemented. New emission reductions of
approximately 32,230 tons per year would be redlizader this scenario. Under the planned scenario,
2030 emissions increase approximately 6% above 3@%s.
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5 Emission Reduction Measures

This section summarizes the estimated impacts tfitkes or decisions that have resulted in the
reduction of CAP and GHG emissions within Durhanu@g. These measures are divided into existing
and planned measures. Existing measures were irapteghprior to the 2005 baseline year. According to
the CCP Protocol, the impacts of these measurestae counted towards an emission reduction target
New measures are those initiatives that will belémgnted after the 2005 base year, which can be
counted towards the emission reduction targehdukl also be noted that where an existing measilire
have new or expanded impacts after the baseling yle@se new impacts can be counted towards 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 emissions. A summary e$eérmeasures is provided in Table 20 along with
an estimate of the annual impacts of these meassinese of these measures are education and awarenes
campaigns, which are very important, however, tilts of which are difficult to quantify. For some
other measures, insufficient information was predido estimate the impacts of the measure. Some
measures are grouped and the impacts presentesheagmission reduction estimate. Each of the
preceding conditions is noted in the table. Inltdtaese initiatives will result in at least 15202&ns of
GHG emission reductions annually.

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

Implementing NOx SOx CcoO VOC PM10 GHGs
Name of Measure Authority (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) ()
Residential
Solar Hot Water Heater
installations Private Sector 850 2,210 90 10 50 250
NC Green Power Purchases 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 Private Sector 570 1,660 70 10 40 200
Eno Commons Private Sector 410 1,180 50 10 30 140
Advanced
Affordable Housing Program Energy 100 300 10 0 10 30

Energy Conservation Loans

Duke Energy

Not implemented in Durham

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 Energy

Not implemented in Durham

Social Security Income Rate

Duke Energy

Not implemented in Durham

Public Information - PSNC PSNC Not imilemented in Durham

Customer Resource Center

Duke Energy

Not implemented in Durham
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Implementing

NOx

SOx CO VOC

PM10

GHGs

Name of Measure
Equipment Loan

Authority
Duke Energy

(Ibs)

(Ibs) (Ibs) (Ibs)

Not implemented in Durham

(Ibs)

(t)

Off Peak Water Heating

Duke Energy

Not implemented in Durham

Public Information

Duke Energy

Not implemented in Durham

Steam System Upgrade or

Public Information - PSNC PSNC Not imilemented in Durham

Replacement NCCU Need more info
Low-level Waste Generator NCCU Need more info
Utilities Savings Initiative NCCU Need more info
State Building Initiatives State of NC No Impact
Energy Efficiency Program for
Nonprofits State of NC No Impact
Geothermal Heating & Cooling State of NC No Impact
Clean Cities
Clean Cities Coalition Coalition Not quantifiable
Energy Management Program Duke University 26,540 | 84,290 1,940 220 | 1,700 7,620
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) 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

Customer Resource Center

Duke Energy

Not implemented in Durham

Off Peak Water Heatini Duke Enerii Not imilemented in Durham

Equipment Loan

Duke Energy

Not implemented in Durham

Off Peak Water Heating

Duke Energy

Not implemented in Durham

Public Information

Duke Energy

Not implemented in Durham

Public Information - PSNC PSNC Not implemented in Durham

Compressed Natural Gas Duke University

Vehicles & TICOG 390 30 3,770 490 10 30

Ethanol 85 Fuel Use in Durham | TJ COG 3,540 340 84,510 8,630 200 1,350

Biodiesel Use in Durham

County TJCOG -2,360 940 11,790 2,870 560 1,960

Biodiesel Program - public fuel Private Sector/

station State of NC Included above

Duke University Alternative

Fuels - Biodiesel Duke University Included above

Alternative Fuel Use 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/County of

Commute A Little Easier Durham Included above

Smart Commute RTP Included above

Best Workplaces for Commuters | TICOG Included above

RAVE

Durham County

Included above
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Implementing NOx SOx CcoO VOC PM10 GHGs
Name of Measure Authority (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) ()
Car/Vanpool Duke University 210 10 2,360 240 10 40
Electric Vehicles Duke University 200 -340 3,400 350 0 10
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
Land Use Planning - Transit City/County of
Friendly Communities Durham Not quantifiable

Greater Triangle
Fannie Mae Smart Commute™ | Research
Mortgage Program Council Not quantifiable
Anti-idling Program 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 at
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 on Garbage Carts City of Durham Not quantifiable
Compost Bins City of Durham 100
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 glagnmo implement many new measures that will reduce
their GHG and CAP emissions. Many of these measané their estimated impacts are summarized in
Table 21. Together, these initiatives will help Baim avoid approximately 152,780 of GHG emissions.
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Table 21. New Community Emission Reduction Measurdsplemented After Base Year 2005: Estimated
Annual Emission Reductions

Implementing N[@)% SOx CcO VOC PM10 GHGs
Name of Measure Authority (Ibs) (Ibs) (Ibs) (lbs) (lbs) (1)

Residential
Energy Audits Piedmont EMC 15,250 | 36,340 | 2,140 330 910 5,300
Private Sector
(possible expansion
Durham Campaign for Solar Hot | to County/Clean

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 1,080 3,360 120 10 80 380
Affordable Housing Program Advanced Energy 1,910 5,910 210 20 130 660
West Village Expansion 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
Energy Audits for Commercial Triangle J Council
Buildings of Governments Not quantifiable
Imperial Point L.L.C. Page RD Chapel Hill
LEED Certified Restaurant Restaurant Group 460 1,230 60 10 30 160
LEED Building - 3054 Cornwallis | Syngenta
Rd, RTP Biotechnoloii Inc. 370 1,000 50 20 20 130
NC School of
Facility Energy Efficiency Science & Math 1,100 2,670 180 20 60 340
Power Plan (low-sulfur coal) Duke University No impact on GHGs
Green Purchasing Policy -
Energy Star for New Appliances Duke University 2,560 8,120 190 20 160 730
New First Environments Early
Learning Center,EPA, RTP US Government 170 490 20 0 10 60
LEED Building - H, 12 Davis Research Triangle
Drive, RTP Foundation 810 2,200 100 10 50 280

Industrial

None

Transportation

Smart Commute Challenge TTA 1,960 130 | 26,370 | 2,710 40 420
Hybrid Electric Buses DATA 1,340 60 | 1,270 160 20 120
Petroleum Displacement Plan NCCU Can estimate with baseline fuel use, need more info
NC School of
Petroleum Displacement 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 MPO,
DCHC (LRTP) - Transportation City/County of Impacts of measures on VMT included in BAU
Improvement Projects Durham forecast
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Implementing NOx SOx CcOo VOC PM10 GHGs
Name of Measure Authority (Ibs) (Ibs) (Ibs) (lbs) (lbs) (1)
Impacts of measures on VMT included in BAU
TTA Rail - Phase 1 TTA forecast
TTA Phase I TTA Impacts of measures on VMT included in BAU
I-40 High Occupancy Vehicle Impacts of measures on VMT included in BAU
(HOV) Lanes DCHC MPO forecast
NC 147 (Durham Freeway) High Impacts of measures on VMT included in BAU
Occupancy Vehicle (HOV) Lanes | DCHC MPO forecast
High Capacity Transit DCHC MPO Impacts of measures on VMT included in BAU
City/County of Impacts of measures on VMT included in BAU
Pedestrian Transportation Plan Durham forecast
Bike Lanes DCHC MPO Impacts of measures on VMT included in BAU
City/County of

Bicycle Transportation Plan
Solid Waste

Ordinance Amendments in 06/07
provide for Civil Enforcement

Durham

City of Durham

Impacts of measures on VMT included in BAU

not quantifiable

SWM Code Enforcement Officer
(Proposal for Funding)

City of Durham

not quantifiable

Household Hazardous Waste -
long term plan

City of Durham

not quantifiable

Compost Bins

City of Durham

2,650

Waste Management Plan

City of Durham

118,580

Bar & Restaurant Recycling

State-lead 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 | 152,780

5.3 Existing Reduction Measures for Local Government

Operations

The City and County have initiated many activitigghin their operations that have enabled them to
reduce energy use, save money and reduce greerdemiaed criteria air pollutant emissions.
Table 22 provides a summary of the estimated annual enmsaml cost savings that each of these
measures has had. To date, the City and Countigstehave resulted in GHG emission reductions of
approximately 5,630 tons and avoided costs of aqmately $510,380.

Table 22. Existing

Local Government Emission Reduimn Measures

Implementing N[®)%¢ SOx CO VOC PM10 GHG  Avoided

Name of Measure Authority (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) ) Costs ($)
Buildings
Energy Efficiency: Administrative
Complex Durham County 80 240 10 0 10 30 1,960
Energy Efficiency: Carmichael
Building Durham County 670 | 1,740 90 10 40 240 21,800
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Implementing N[@)4 SOx ({0 VOC PM10 GHG  Avoided
Name of Measure Authority (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) 9] Costs ($)
Energy Efficiency: Community
Shelter Durham County 120 280 20 0 10 40 2,730
Energy Efficiency: Social Service
Building Durham County 190 320 30 10 10 70 6,220
Energy Efficiency: Cooperative
Extension Durham County 70 190 10 0 10 30 2,900
Energy Efficiency: Detention
Facility Durham County 3,060 | 5,210 540 100 160 | 1,090 57,530
Energy Efficiency: Health
Department Durham County 320 1000 40 0 20 110 18,760
Energy Efficiency: Judicial
Building (including 3 prk lots) Durham County 3,700 | 13,460 300 20 290 | 1,270 69,730
Energy Efficiency: Main Library
(Before Expansion) Durham 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 Facility City of Durham 60 200 10 0 0 20 2,070
Vehicle Fleet
Hybrid Vehicles City of Durham 30 0 310 30 0 10 750
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 6,030
LED on Police/Fire Trucks City of Durham No Impact on emissions
Biodiesel Vehicle Durham County 0 0 0 0 0 NA
Ethanol-fueled vehicle Durham County 20 0| 440 0 0 10 NA
Hybrid Vehicle Durham County

LED Traffic Signals -
replacements/installations

Water & Sewage
Showerhead Exchanges

City of Durham

City of Durham

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

Waste Reduction Policy

City of Durham

Not quantifiable

Water Use Assessments City of Durham No impact on inventor
Solid Waste

Recycling Program

City of Durham

140

NA

Recycling Program

Public School Energy Efficiency
Initiatives

Durham County

Durham Public
Schools

360

NA

97,000
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Implementing SOx ({0 VOC PM10 GHG  Avoided
Name of Measure Authority (Ibs) (Ibs) (Ibs) (Ibs) (9] Costs ($)
Public School Energy Efficiency Durham Public
Initiatives Schools 0 0 0 0 0 40,000
Durham Public
Biodiesel Use in Fleet Schools -486 342 1,761 1,122 82 1,210 | 123,590
Total 11,745 34,684 |19,171 2,794 873 5,630 | 510,380

5.4 Future Reduction Measures for Local Government Operations

Both the City and the County have plans for seveead emission reduction measures. The total impact
of these planned measures will be 37,230 tons oG Gelductions and approximately $3,566,300 in
savings. The potential emission impacts of eadhesfe measures are summarized in Table 23 below.

Table 23. Local Government Operations: Planned Newr Expanded Emission Reduction Measures
VOC @ PM10

Name of Measure
Buildings

Implementing
Authority

[\[0)'¢
(Ibs)

Sox (Ibs)

CO
(Ibs)

(Ibs)

(Ibs)

GHG (t)

Avoided
Costs ($)

LEED for New Buildings 310,260

Contained within CIP Durham County 10,590 31,340 910 120 660 3,100

Animal Control

NEW CONSTRUCTION Durham County Included above

East Durham Branch Library

NEW CONSTRUCTION Durham County Included above

EMS Old Fayetteville St

(Station 2)

NEW CONSTRUCTION Durham County Included above

Health and Human Services

Complex NEW

CONSTRUCTION Durham County Included above

Justice Center NEW

CONSTRUCTION Durham County Included above

North Durham Branch Library

NEW CONSTRUCTION Durham County Included above

Senior Center

NEW CONSTRUCTION Durham County Included above

South Durham Branch Library

NEW CONSTRUCTION Durham County Included above

Sheriff/Police Training Center

NEW CONSTRUCTION Durham County Included above

Administrative Complex -

Direct Digital Control Durham County 480 1,480 50 10 30 170 12,230

Detention Facility t - Solar

Energy Durham County 110 420 40 0 30 40 3,530

General Services Complex Durham County 80 260 10 0 10 20 2,590

Jail Annex - Roof Insulation Durham County 20 40 0 0 0 10 540

Main Library EXISTING

SPACE Durham County 1,160 3,430 100 10 70 340 38,640

Main Library AFTER

EXPANSION PROJECT Durham County not quantifiable

Stanford L. Warren Library -

Energy Efficient Upgrades Durham County 90 280 10 0 10 30 2,580
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Implementing Nox CO VOC PM10 Avoided
Name of Measure Authority (Ibs) Sox (Ibs) (Ibs) (lbs) | (lbs) GHG (t) Costs ($)
Youth Home — Roof insulation | Durham County 10 30 0 0 0 0 330
LEED Water Treatment Bldg. | Durham County need more info
City HVAC Upgrade Program | City of Durham 330 | 970| 40| 10| 20] 120 | 13,640

City Hall Elevator & Energy

Efficienci Uicl;rade Citi of Durham need more info

Solid Waste

Underutilized Vehicle Study City of Durham 30 0 290 30 0 10 420,780
Vehicle Replacement Plan -

improved fuel efficiency of

police fleet City of Durham 210 10| 3,080 280 10 40 2,930
Idle Reduction Policy Durham County Awaiting information

Lights

New LED Traffic Signals —

Replacements after 2005 City 7,730 24,560 560 60 500 2,220 230,950
LED Traffic Signals - new

lights installed after 2005 City 280 880 20 0 20 80 148,900
Landfill Gas Utilization City 20,160 800 | 5,210 1,110 | -630 7,410 | 1,258,380
Water Reclamation Project Count need more info

oone | | | | |

Schools

Public School Energy Durham Public

Efficiency Initiatives Schools 20190 36410 3460 610 | 1070 7170 704,760
Durham Public

LEED for New Schools Schools 38450 104350 4860 660 | 2470 13420 245,520

Durham Public School Durham Public

Temperature Controls Schools 8720 | 26033.140 990 120 590 3030 166,070
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 | 3,566,310
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6 Local Action Plan

6.1 Introduction

6.1.1 Reduction Targets

A CCP reduction target is the annual quantity ofG3Hhat a jurisdiction commits to reducing fromithe
community and local government operations by argiear. It is expressed as a percentage reduction i
emissions in the target year, relative to the asglear’'s emissions. In Durham’s case, it is Z@atage
reduction from 2005 emission levels by the yeaiQ2@Bfferent targets can be established for thé i
community and local government sectors. A more egglve target is often selected for the local
government sector, as these emissions are unddiréoe control of the local government and, assailt,

are easier to control. Establishing a reductiorgearhelps local governments to quantify their
commitment to reducing GHG emissions, and setsnarete, measurable goal for the government and
community to strive towards. By establishing an s&iain reduction target, and officially adoptingsthi
target through a council resolution, a local gowent fulfills Milestone 2 of the Cities for Climate
Protection (CCP) Five Milestone Framework.

Within the CCP program, reduction targets and fineelines for achieving them are completely
voluntary. When the program began in 1993, it wasdard for cities to commit to a 20% reductiomiro
1990 emission levels by 2010. This target was abpy the City of Toronto in 1990 and was the first
GHG reduction target officially adopted by any gaweent body. The year 1990 was a logical baseline
year because it corresponded with Kyoto Protoagkta. However, more recently it has become difificu
for cities to inventory the year 1990 due to theklaf data availability, therefore, baseline yesrs now
entirely up to the discretion of individual citidldonetheless, ICLEI still recommends a 20% target f
local government operations and 6% target for thmmunity within 10 years of joining the program.
ICLEI maintains that these targets are low enoughet achievable, but also high enough to present th
local government and community with a collectival@mge.

When choosing a reduction target, a local goveriirakauld be aware that targets should be seen as an
interim policy development tool which can and skiobé refined and increased over time. Ultimately a
larger reduction in GHG emissions is needed totdakierworst impacts of climate change. The tatyst
Durham chooses to adopt following this report stidad seen as the first step in that direction.

Table 24 contains some examples of targets sethgy tocal governments throughout the CCP program.
Additionally, over 400 U.S. mayors, representingray7 million Americans, have pledged to meet Kyoto
commitments in their cities by reducing overall ssions to 7% below 1990 levels by 2012 through the
US Mayor’s Climate Protection Agreement.

Table 24. Emission Reduction Targets Adopted by O#r Local Governments

Local Government Baseline  Target Year Reduction Goal

Arlington County, VA 2000 2012 10% (for local government operations)

Alachua County, FL 1990 2010 20% (for local government operations)

City of Santa Monica, CA | 1990 2015 30% (local government) 15% (community)

City of Austin, TX 2020 Carbon Neutral (for local government operations)
City of New York, NY 2006 2020 10% (community)

City of Portland, OR 1990 2010 20% (local government) 10% (community)

City of San Francisco, CA | 1990 2012 20% (community)

London, England 1990 2025 60% (community)

Melbourne, Australia FY 1996 | 2010 50% (community)
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6.1.2 Target Scenarios

ICLEI has developed three different scenarios forHam to consider when adopting their reduction
target. These scenarios demonstrate differentdeMeémission reductions (low, medium and high} tha
are achievable through different levels of commiitnénvestment and ingenuity on the part of they Cit
and County of Durham. The low target is achievahleugh taking advantage of ‘low hanging fruit.’
That is, easy and quick methods of reducing eneapgsumption and emissions. The medium scenario
involves some ingenuity and longer term strategizihhe high scenario involves aggressive emission
reduction efforts and will involve significant ingeaity and initial investment. These three different
scenarios can help Durham to determine which tasyetchievable, given its commitment to saving
energy, improving local air quality and helpingateert global climate change. The different scersacan
also be seen as stages in an emission reductaiegtr Durham may choose to begin with a loweretarg
and as progress is made towards this target, tigettanay be modified to follow a more aggressive
emission reduction strategy.

Targets are measured as a reduction in emissians the baseline year 2005, however, forecasted
emissions must be considered when developing emigsiduction scenarios and plans. The following
emission reduction scenarios were developed bygubm “Planned Emissions Forecast” for 2030, which
takes into account community and local governmeotvth, plus any currently planned measures to
reduce emissions. Further achievable emission tesscunder the different scenarios are subtracted
from this forecast to develop the three scenaridgese scenarios are then measured relative to the
baseline year’'s emissions.

The following sections of the report outline stépat can be taken within each sector on the pattief
local governments to achieve their chosen targhés& sections analyze measures implemented and
planned to date in each sector, identify furthetioms for emission reductions, provide case studfes
programs developed in other cities and recommespkghat the city and county should take to reduce
emissions in each sector.

6.2 Proposed Community Measures

6.2.1 Residential

The residential sector was responsible for 1,271 f@hs of GHG or 17.9% of the community’s total
emissions for the baseline year. Measures to reénussions implemented before 2005 resulted in
approximately 1,930 tons of GHG reductions. Moghefse savings are from the use of renewable energy
sources (wind, solar, etc) and from energy efficidesign and retrofitting. The measures that wdl b
implemented after the baseline year will resulggproximately 29,260 tons of GHG reductions. Adarg
portion of this reduction is a result of emissidinat will be averted through the use of sustaindekkgn
features in the West Village expansion project.dlthe historic and planned measures in the ratiae
sector have come from the private sector. Neither @ity nor County of Durham has been directly
involved with any reductions in this sector. Enossireductions in the residential sector are largely
dependant on the voluntary participation of homeensnand developers. The City and County of
Durham, in conjunction with the private sector acmimmunity groups, can play a major role in
coordinating this effort to bring about energy-asel emission reductions in the residential sector.

There are many cost effective methods to reducestoms in the residential sector.
* The most important role that local governments ghay is to coordinate the dissemination of
information to citizens through coordinated edwwattampaigns, about private, local and state
level initiatives they can participate in, and himaeasily conserve energy and water in the home.
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Home energy retrofit programs are an effective waymprove the efficiency of homes and

reduce residential emissions. Professional
effective solutions for individual houses.
Policies and incentives can be develop
within  the community to encourag
developers to meet higher energy efficien
standards for new construction (such
LEED or the DOCC Homebuilders
Association Green Building Standard). Tt
city can also apply to the State Buildin
Council for a waiver to set higher buildin
standards, however, such applications he
often been historically denied. Such ¢
application might be more successful
Durham  partnered with  surroundin
communities to apply for a waiver.
Homeowners can be encouraged to look ir
alternatives such as green energy tags
renewable energy generation throug
education and incentives. There has be
much debate about the value of purchasi
green energy tags and carbon offsets. Th
should be seen as complementary to rat
than a replacement for efficiency measures
an emission reduction strategy.

enenghtsacan identify the most energy and

cost

Case Study: Allegheny, PA

The Allegheny College project was designed

make energy efficiency visible to {
renter/consumer. Beginning in 1998,
Commonwealth Community Energy Proj

developed a Home Energy Ratings System. Of
the primary goals of the program was to evalua
energy usage of the community’'s many re
properties. Data on houses’ insulation levels,
heating system efficiency and ¢
property features was collected and then use
determine a rating. Energy audits leading tq
efficiency rating allow the prospective renter mg
for a rental with the best total cost—reand

leakage,

utilities. Landlords were given suggestions on

they could increase efficiency in their propertéesi

were provided with low-interest loans to making
improvements. Educational materials were desi
to teach renters what the ratings mean and s

ways to save energy. The program estimated
changes to the 50 properties rated over the pas

years have resulted in an annual savings of $30,
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As a community with a high proportion of rental peaties, the City of Durham could implement
a program to encourage property owners to retifodir rental properties.

Estimates of the emissions reductions that wouldpbssible through conservation and supply side
management in the residential section have beematstd below. Specific examples of the types of
actions that could be taken to achieve these rigghscare included in Appendix K.

Table 25. Residential Emission Reduction Scenarios

Suggested Measure
Expand conservation
measures

Description

Measures implemented to date have resulted
in less than 1% emissions reduction. If they
were improved upon and other measures
were considered, such as implementing the
Duke Energy Projects 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%

Low
34,290

Medium
51,430

High
85,720

Expand alternative
energy measures

Alternative 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.

3,210

8,020

16,040

Total

37,500

59,450

101,760
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Error! Reference source not found.illustrates the impact that the proposed meastoakl have on the
emission profile of the residential sector. Dudhe planned growth in this sector, even an agyess
implementation of measures will not be enough teroeme growth and reduce emissions below baseline
levels.

Figure 8. Residential Emission Reduction Scenarios
General Recommendations
The North Carolina State
Energy Office offers many 2005 saseline
programs and incentives that
cou_ld be accessed by2030 — 1 714370
residents and promoted by ‘ ‘
the City and County
governments of Durham. Low LB
These include an Energy
Efficient Mortgage program
that allows prospective
homeowners to finance

Medium

energy efficient systems High

through the home mortgage ‘ : : : : : : : : :

and an “Upgrade and Save” © G, T, B, B, e Y9 Yz Yy e
program whereby grants are @ 2 2 k2 % % % % %
provided to replace GHGs (0

inefficient electric furnaces with more energy @#nt furnaces. Solar thermal heating is partidular
viable in Durham, given North Carolina’s mild cliteaand is also more financially viable than solar
voltaic energy. ICLEI recommends that Durham indtia public education campaign that promotes the
benefits of home energy efficiency and how it carabhieved through home design and retrofitting, th
use of renewable energy, and financing assistaragrgms, such as those described above. ICLEI also
recommends that Durham foster partnerships withneonity groups such as the Durham Orange County
Chatham Home Builders Association, Clean EnergyhBror and private developers to promote home
energy efficiency. Finally, due to the high propmmtof rental properties in Durham, ICLEI strongly
recommends that Durham consider implementing arggredficiency program for rental properties, such
as the Allegheny program described above. The €ibuld also work with Duke Energy to expand on
the energy conservation programming they have dgeel but have not delivered in Durham.

6.2.2 Commercial

The commercial sector is a considerable energyarsgtherefore is responsible for significant GH@E a
CAP emissions. In the baseline year, the comnleseietor (including the institutional sector) emitt
approximately 2,161,090 tons of GHGs, which accedrfor approximately 32% of the community’s
total emissions. Prior to 2005, there were no @ implemented in Durham to reduce commercial
sector emissions. The institutional sector (a sedior of the commercial sector) has been morgeacti
and implementing programs before the baseline lyaae resulted in approximately 68,040 tons of GHG
reductions. The most successful of these projeatsthe construction of a new energy efficient bodd
owned by the EPA, which resulted in approximatéy0B0 tons of GHG savings. There are also very
few planned measures for this sector. Commercetrmd measures will only result in approximately
290 tons of GHG reductions. Institutional plannedasures will result in approximately 1410 tons of
GHG reductions.

There is a lot of room for improvement in this secBince very little has been done to reduce eaniss
from Durham’s commercial sector, there are manyodppities to further reduce GHG emissions. The
City and County of Durham can play an importanerisl encouraging and coordinating the efforts of
various partners and assist them in running progtanfurther reduce GHG emissions.
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» Cities can encourage developers to achieve highhgenefficiency in new buildings through

incentive programs, even
regulations are in place. Man
incentives require little investmen
for the city. For example, cities ca
offer: priority permit processing for
builders/developers who propos
low-carbon projects, reduced perm
fees for such projects, an
advertising or recognition for
developers who use green/enert
efficient design.

» C(Cities can encourage or provid
energy audits for businesses

if no

Case Study: NC State Energy Office

The Energy Improvement Loan Program (EILP) is
sponsored by the State Energy Office, N.C. Departme
of Administration. The program provides low interes
loans, secured by bank letter of credit, for elginergy
conservation measures for industry, commercial
businesses, local government units, community geie
K-12 school systems, and nonprofit organizatiorsns
with a one percent interest rate are availablesdone
renewable energy projects. A three percent rate is
available for projects that demonstrate energyiefficy,
energy cost-savings or reduced energy demand.cEme

- can be repaid from the energy savings these

improvements generate. Applicants must negotiatie wi

identify opportunities to increase
efficiency through improvements tc
the building envelope, lighting,
HVAC, appliances and electronics.

» Conservation programs can k&
developed to encourage employe
to save electricity and water in the workplace.

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

* A rental property evaluation and retrofit prograsuch as the one described in the residential
section of this chapter, could be applied to conzmaérental properties.

» The City can require that businesses fill out anfatong with their application to renew business
licenses that outlines their sustainability plai$iey could also choose to attach existing
sustainability plans or check a box refusing tonslthis information. This information could be
shared online with the public, which would makeibasses accountable to residents and would
act as an incentive for businesses to become rostaisable.

their lending institution any fees charged over ahdve
these rates. Loans up to $500,000 per recipient are

available. Loans requested for new constructiohhveil

made only for the incremental costs between stade c
and above-code improvements.

Case Study - Cool Shops Program — Ontario, Canada

Cool Shops is a market transformation program targestreet-
facing retailers in neighborhoods across Ontariee purpose of the
program is to identify and implement in-store elyenganagemen
measures that encourage the small-business conaineegtor to
save on utility costs and reduce energy consumptidiwough
strategic partnerships the Cool Shops program Ispesitioned to
provide significant greenhouse gas emissions rezhgt As of
October 2006, Cool Shops has visited over 14,50festand has

Table 26 shows the estimated
emissions reduction potential from
energy conservation and demand
side management in the commercial
sector. The estimated impacts of this
type of programming in the

174

resulted in:

commercial sector is higher than

Participating stores not only reap the energy $gvand a reduction
on their utility bills but also get well deserveecognition within
the community and contribute to a reduction in GéfGissions.

predicted in the residential sector
since the commercial sector tends to
contain larger energy users, which
once approached, can achieve more
significant savings. Specific

examples of the types of actions that
could be taken to achieve these

Over 7,422 Palm Pilot energy audits conducted,
Over 12,000 CFLs installed,

1,506 tonnes of GHG emissions reduced,

Over $500,000 in savings to small businesses par ye
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Table 26. Commercial Emission Reduction Scenarios

Suggested Measure Description Low Medium High
Energy conservation | Conservation and efficiency programming 108,050 | 216,110 | 540,270
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 expected 50,000 99,990 249,990
energy efficiency 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 and 31,610 94,820 158,040
purchases green power purchasing. 1%, 3%, and 5%

uptake into the 3 scenarios.

Total | 189,660 | 410,920 | 948,300

Figure 1Oillustrates the impact of the proposed measurethercommercial sector emissions profile.
Commercial emissions are expected to rise neafly B6tween 2005 and 2030, requiring a considerable
effort be made in order to reduce emissions belabiseline year levels.

General Recommendations

The City and County of Durham should play a larggde in encouraging energy conservation in the
commercial sector. ICLEI recommends that Durhamsir developing an energy and water
conservation program for the commercial sector thighlights energy saving opportunities and
resources, such as energy retrofitting and sotanthl heating.

Figure 10. Commercial Emission Reduction Scenarios

Lighting retrofits are one of
the easiest ways for
businesses to decrease their
energy consumption and
have a definite lifetime
payback. Lighting retrofits
and more comprehensive
retrofits (HVAC systems)
should be widely
encouraged. The City and
County can use their own
experiences with
retrofitting to serve as an
example of the potential

2005 Baseline

3,160,750

2,971,110

2030 Planned

Low

Medium

4 S .
%, %, A 2, %, %, %, energy and cost savings
7 K GHGO" K K K % that can be incurred
s through efficiency. The

City could develop a registry of sustainability mdeof all businesses located in the city and casklthis
information to build and expand on other sustalilitgtprogramming in the commercial sector.

There are many resources at the state and natemlthat businesses can take advantage of. Te U.
EPA’'s ENERGY STAR program works with local partnayshelp businesses implement lighting retrofits
and other energy savings programs. The North Cexr@itate Energy Office has many energy efficiency
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programs for businesses. These programs shouldrdreoped. Duke Energy has developed several
energy savings programs; however these prograne iavbeen implemented in Durham. The City and
County should work with the utility to implementefe programs locally. The local governments should
also consider developing a program to work with essnand tenants of rental commercial properties to
encourage them to retrofit these properties. BIn&BLEI recommends that Durham consider providing
incentives for developers to build new constructmhigher efficiency standards.

6.2.3 Industrial

The industrial sector emitted approximately 845,80% of GHG in the baseline year (12.4% of thaltot
community emissions). There are no historic onpéal measures for emission reductions in this secto
There is a lot to be done within this sector touesd its impact on GHG emissions,. It would be
particularly useful to identify which industries Durham emit the highest levels of GHGs throughrthe
operations. Addressing these emissions is a dritioeans of managing emissions throughout the
community now and in the future.

Strategies for addressing industrial emissionssarélar to those for addressing commercial emission
The most important role that local government céay pn this process is coordinating encouraging
industry to get involved in the local GHG reductstnategy and providing them with resources to Enab
them to do so. Ways to reduce emissions

from the industrial sector include: Case Study — NCSU Industrial Assessment Center

* Encouraging local industry tc| The North Carolina State University Industrial Ass@ent
switch their main sources of fue| Center (IAC) program, administered by Rutgers Ursitg has

to cleaner sources, such as natu| been funded by the North Carolina State Energy ceffio
gas, cogeneration, biodiese reduce emissions from the indus_trial sector. T\lv_e tmain
ethanol or renewable energy. goals of the program are to provide energy conservand

. . . cost reduction assessments to small and mediumd

* _Encouragmg IO,CE,II |ndustrle§ t(,) manufacturers and to educate the next generatioenefgy
improve the efficiency of existing | managers in conservation. Advanced undergraduate | a
buildings and industrial processes| graduate students from the Mechanical & Aerospace
and set higher standards for new | Engineering Department at NCSU conduct a oned{day

5ize

buildings and operations.
Promoting employee energy and
water conservation in the
workplace.

The City could develop a registry
of sustainability plans for the
industrial sector, as described
under commercial measures.

assessment of a facility with an experience facuigmber.
Data on plant operations and energy costs arectetleand
analyzed to determine potential conservation measuf hese
measures are compiled into a technical report ldegathe
recommended actions, the potential savings, thmatstd cost
of implementation and simple payback period. Thisgpam
has benefits for local industry, students and comitgu

emissions

Table 27 demonstrates the emissions reduction patémm basic supply and demand side management
measures in the industrial sector. Industrial psses tend to be very specialized and dependehieon
product being produced; therefore the specificviids must be addressed on a case-by-case basis.
Specific examples of the degree of action that wdé required to achieve these emissions reduction
levels are included in Appendix K.

Table 27. Industrial Emission Reduction Scenarios

Description
No tangible attempts to reduce emissions,
improve energy efficiency or use alternatives
have been made in the Industrial sector.
GHGs could be reduced by 5%, 10% and
25% respectively in 3 scenarios.

Medium
128,130

Suggested Measure
Demand and supply
side management

High
320,320

64,060
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Total | 64,060 | 128,130 | 320,320 |

Similar to the residential and commercial secttitere is considerable growth expected in the imdlist
sector. Emission reduction strategies would nedaktextremely aggressive to even stabilize emissio
at baseline levels, as illustrated in Figure 11.

Figure 11. Industrial Emission Reduction Scenarios

General Recommendations
The industrial sector has the
ability to be incredibly innovative
—— anql _aggressivg to achieve
‘ ‘ ‘ ‘ ‘ ‘ emission reductlons,_ since th(_ere
have been no emission reduction
programs implemented in this
sector so far. It is difficult to
categorize efficiency measures in
the industrial sector since
industrial processes are so varied
and specific. However, emissions

2005 Baseline

2030 Planned

1,218,160

Medium

High

o 2, % %, % %, Yo, %, in the industrial sector can be
% % % % 0 % %,

2 % v 2 % % % controlled by local governments

GHGs without regulations through the

creation of incentives, voluntary reduction progsaamd business networks to encourage local indgstri
to reduce their energy consumption and emissi@isEl encourages Durham to consider establishing a
program to engage industry in emission reductioocgss, such as sustainability plan registry, as
described above. There are also many state-lagdtiméts that Durham could participate in through th
NC State Energy Office.

6.2.4 Transportation

The transportation sector is one of the largestcgsuof GHG emissions, producing approximately
2,624,880 tons of GHGs in the baseline year, whictounts for 38% of the community’s total GHG
emissions in the baseline year. Historic measuessilted in a decrease in GHG emissions of
approximately 28,900 tons, the majority of thesduotions were achieved through the Durham County
Commute Trip Reduction Ordinance, implemented l&y Thiangle Transit Authority. Future reduction
measures will result in a further 549 tons of GH@ission reductions (not including measures in the
LRTP). As this sector plays a major role in thenownity’s total emissions, it is important to work
aggressively to reduce community transportatiorseions.

It is important that Durham reduce the number o§lg occupancy vehicle (SOV) trips in the community
in order to reduce the amount of GHG emissionsltiagurom the transportation sector. There ar@yna
ways in which this behavioral change can be broagbtit.

* Integrate non-motorized transportation into alng@ortation and land-use planning activities.
Educate city planners in non-motorized transpantggilanning principles.

» Strengthen and uphold policies that control urbjanawsl. This not only reduces the number and
distance of motorized vehicle trips, but also héfpsonserve forests, which help to deter climate
change by acting as carbon sinks.

 Promote the use of non-motorized transportatiorrpamding and transit to citizens and
employees. For example, the Town of Chapel Hi#, TH A and UNC Chapel Hill provide maps
of housing that is accessible by transit. This tewhbles students to plan to use transit when
looking for apartments.

Draft 9: Durham, NC GHG Inventory and Local Actiolan 48



» Use planning practices and design standards thahanodate the widest range of potential users
(incorporating all transport modes), including pleowith mobility and visual impairments and
other special needs. Plan for Durham to becomera malkable community.

Case Study: UNC Commuter Alternatives
Program
In an effort to reduce traffic congestion and
the number of vehicles parked on camplus,
the Commuter Alternatives Program |is
designed to reward UNC faculty, staff apd
students who do not drive a Single
Occupancy Vehicle (SOVjo commute to
campus. The program is free and only
requires that the CAP registrants commute to
school or work and not hold an SOV permit.
The Commuter Alternatives Progr
encourages all forms of alternatiye
transportation including, bicycling, walkin
transit, park and ride, carpool and vanpaqol.

Case Study: City of Bellingham, WA

Managing the size and number of parking lots indite can
reduce pavement space and vehicle use. A variety
techniques exist for cities to incorporate GHG riun into
parking management systems. For example, chardorg s
water management fees based on the amount of paveme
a lot can act as an incentive for property ownerseduce
parking supply and implement transportation managgm
programs for their employees. In addition to redgccar
travel, such programs can help to reduce the buodelocal
storm sewers and watersheds, and can raise reV@nather
environmental programs in the community. One exangdl
this type of program is in the City of Bellingham,
Washington. Bellingham charges storm water runeésf of
$3 a month for houses with a building footprintvbetn 300

of

Staff, faculty and commuter students who Use to 1,000 square feet, $5 for houses with a buildowprint
transit to get to work or school and do not up to 3,000 square feet and $5 per 3,000 squatdofelarger
have a parking permit can join CAP and commercial buildings, of which this measurementludes
receive the full menu of benefits, discounts the total land parcel's impervious area. Propektyers can
and eligibility for prizes. In addition, UNC qualify for a discount if they have their own omesstorm
offers a car-sharing program, to both CAP water management facilities or if they use pastiplérvious
and non-CAP members. surfaces such as gravel for large paved areas.

* Implement school and campus transportation managiemegrams to encourage parents,
students and staff to use alternative transportatidnen traveling to school, college and
universities.

» Traffic Flow Management Software Programs can bedu® synchronize traffic signals to
maximize traffic flow and reduce vehicle idling &s

* Durham can work with the State to implement tougkmission standards (i.e. as the State of
California has done) on all vehicles. Start with enforceable anti-idling by-law within the
community, and a strict emissions testing procedure

* Residents and local businesses can be encouraged togher fuel efficiency vehicles,
especially hybrids, or use alternative fuel suchiadiesel and ethanol.

» Parking can be discouraged directly, through higlaeking fees, or indirectly, through storm
water runoff fees charged to property owners.

e Although not included in the CCP inventory, emissidrom off-road engines should be
stabilized through programs such as encouragingraority members to use rakes and shovels,
rather than leaf and snow blowers.

Table 28 presents emission reduction estimates fineasures that can be used to reduce emissiohns in t
transportation sector. Specific examples of theegypf actions that could be taken to achieve these
emissions reduction levels are included in Apperdidhe most successful program to date in terms of
emission reductions has been the Durham County Gaenfirip Reduction Ordinance, which ICLEI
suggests be expanded beyond 2010 to 2030. Gieetattet year 2030 is considerably far in the fjtur

land use planning can also play a large role inucedy emissions from transportation. ICLEI
recommends that alternative fuel use be expandedghout the Durham community.
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Table 28. Transportation Emission Reduction Scenaois

Suggested Measure Description Medium  High
Land Use Planning It is commonly acknowledged that land use 147,590 | 295,170 | 442,760
planning has a great influence over GHG
emissions related to transportation; however it
is also very difficult to quantify this impact. It
can be assumed 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 initiatives in 34,820 69,640 | 104,460
vehicles the community include Duke and the Triangle
Council's CNG vehicles, the promotion of E85
and biodiesel, amounting to approx 3,370t of
GHG reduction. At a minimum, with limited
effort these initiatives could be increased by10x
by 2030 in a conservative scenario, 20x in a
mid scenario, and 30x in aggressive scenario.
Expanded Durham Durham County has a goal of 15% reduction in 25,530 26,750 | 48,630

County Commute VMT by 2010. With a target year of 2030, this

Trip Reduction goal could be doubled to 30% in an aggressive

Ordinance scenario, 25% in a moderate, and 20% in a
conservative.

Total | 207,940 | 391,560 | 595,850

Figure 12 illustrates that emissions in the transpion sector are projected to grow significattétween
2005 and 2030, causing even aggressive reducttotias to pale against the baseline year profile.

Figure 12. Transportation Emission Reduction Scenans

General Recommendations
As the transportation sector is one
of the largest sources of emissions
2050 Planned 2100191 in the community, Durham should
| | | | | | | thoroughly examine the sector for
J further emission reduction
opportunities. The most successful
long-term, sustainable approach to
reducing transportation emission is
through denser, multi-use urban
High planning.  Such  densification,
o e L L ‘ ‘ ‘ coupled with strong legislation to
% g % 1% % % % %

o Y, e, Ve, Yo, %, e, a, c_ont_r(_)l urbz_:m sprawl, can have a
significant impact on the carbon
footprint of a community. As

Durham'’s target year is not until 2030, there isignificant amount of time to achieve tangible tssu
through land-use planning decisions. ICLEI strongdgommends that Durham reexamine its planning
strategies to determine if current plans will hepbuild a sustainable future for Durham. ICLElaals

2005 Baseline

Low 3,892,311

Medium

GHGs (t)

2" Durham'’s land use plan goes to 2030 and includesyremart growth measures. Plan website:
http://www.durhamnc.gov/departments/planning/contanf
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recommends that Durham City and County partner witmmunity groups and local businesses to
promote the use of alternative modes of transporta@nd fuels within the community.

6.2.5 Solid Waste

The solid waste sector in Durham has resulted gative 16,050 tons of GHG emissions in the baseline
year (2005). This negative amount is due to a @oation of factors: when waste is put into a lalhdfi
some of the carbon contained within the matermlseiquestered and the flaring of methane reduges it
global warming potential. Since

landfill gas is about 50%
methane and methane has
global warming potential of 23
times that of CO2, it appears t
be slightly beneficial to landfill
waste rather than reduce i
However, the environmenta
impacts and cost of landfilling
organic waste - which account
for approximately 16% of
Durham’s waste stream (base
on the EPA’s "Municipal Solid

Case Study: San Francisco Organic Collections Pragr

The City of San Francisco instituted residentiatbside collection o
organic material as part of its “Fantastic Threegsam. The progra
provides each household with a green cart for acgaaste, a blue caint
for various recyclables, and a black cart for @ihaining trash. Residents
and businesses are encouraged to place all fooapsscand yar
trimmings into the green cart, which is collected tomposting at
regional facility. The composting program divamere then 300 tons per
day of organics. Many times the resultant compast be sold at local
green houses, landscapers, golf courses, and batle ttommunity an
result in revenue being generated for the muniitipalBy instituting a
curbside organics collection, San Francisco bectdirst large city in
the nation to collect food scraps citywide. Therttestic Three” progral

Waste Generation, Recycling
and Disposal in the Unitec
States: Facts and Figures fc
2003") makes organics the
logical next step in waste
diversion for the City/County of Durham.

enabled the city to reach a reported overall 6 tqrargarbage diversio
rate in 2004. Through outreach and other methdus, Qity plans t
expand the Fantastic Three program and increade thet amount o
organics and recyclables collected. The prograxysmesion is projecte
to achieve annual GHG reductions of 70,000 tons.

While landfills can sequester carbon such as yastev(wood, food, leaves, etc) these types of tedu
can sit for years and be unproductive in distriligitvarious nutrients back into the soil. Addititpaas
landfills become more strained with the amount ekt in them, diversion of materials becomes more
attractive and sustainable. A composting prograoiccdivert up to 16% of waste away from landfills,
and in the process, create a non-toxic, nutriehtaiternative to harmful fertilizers.

* As a consumer society, it is important to consitier“Rs” related to waste reduction. There are
the usual 3 Rs that are very familiar to everyoneeduce, reuse and recycle. In that order,
recycling should be the last step in reducing tmewnt of waste sent to the landfills each year.
There are also two more Rs that are important,theg should come before the familiar 3 Rs.
They are Rethink (before purchasing — make greeherces) and Refuse (products that have
extra packaging, products were not made/grown Ipoaidc), these two options should be
introduced into all facets of the community throwghintensive education campaign.

» Landfill gas can be captured and used to produeg dreelectricity for adjacent buildings. This
can offset some of the electricity and naturalusedd in the community.

General Recommendations

The waste sector is unique in Durham’s case sihceritributes negatively to GHG emissions. As a
result, further efforts to reduce emission will naiver the quantified emissions from this sectdnisT
does not mean however, that in the long run, tkergion and reduction in the amount of waste being
sent to landfills is unnecessary. Reducing wastelystion and landfilling will have benefits for veat
and soil quality and will help to make Durham a ensustainable community. ICLEI recommends that
Durham examine the possibility of implementing abside organics program to further reduce the
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amount of waste heading to the landfill. ICLEI aksacourages Durham to develop a public education
campaign to encourage the 5 Rs within the community

6.3 Proposed Local Government Measures

6.3.1 Buildings

The local government building sector (not includsapool buildings) was responsible for approximatel
42,740 tons of GHG or 27% of total local governmentissions in 2005. Energy saving measures
implemented before 2005 resulted in a savings pfagmately 3,000 tons of GHG. The majority of
these savings were as a result of HVAC and lightigtmofitting in existing County owned facilities.
Measures implemented after the baseline year edult in a savings of approximately 3,800 tons of
GHG. The majority of these savings will result fradditional retrofitting of County owned facilities
and the adoption of LEED standards for all new Gpunuildings. The City of Durham has done very
little so far to reduce emissions from their bugk. Local governments are often able to achiejerma
emissions reductions in the building sector. Ttarefplans for improvement within this sector sioul
feature prominently in Durham’s emission reducttsm.

There are several ways in which emissions redusitam be achieved within the local government
buildings sector:
» Existing buildings can be
retrofitted so that they are more

Case Study: New Haven, CT
The City of New Haven, CT began an Energy Cons&mat
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energy efficient. This can be
done through changes in lighting
and HVAC technology,
replacing old appliances with
Energy Star approved appliance
and improvements to the
building envelope including
sealing leaks, replacing window
and adding insulation. It is often
easy to achieve at least a 10%
reduction in a building’s energy
consumption through basic
retrofitting.

By making energy efficiency a
priority in the early stages of the
design process, much higher
energy efficiencies are

Program in 1994 to reduce energy consumption ahdasis. It
was determined that the most economical way ofeaaing this
was through energy efficiency measures. These meEsmsu
included an energy saving performance contract (E®etween
the board of education and a private contractorerelhy the
contractor evaluated the potential energy savimgscmpleted
the retrofit at no cost to the board of educatibne contractor
then recovers their costs and makes a profit bgiveg a
percentage of the energy costs savings over achefibme. The
program also includes a centralized Energy Managéme
System, whereby all of the city’s energy use is ieved and
controlled by central facility. The system limit®rnsumption
during peak demand periods, when the price is thkelst and
the electricity generated is often the most palliti Since the
program began, New Haven has saved over $24 million
energy costs, cutting costs by over $5 million pear and has
reduced GHG emissions by thousands of tons.

achievable in new construction and major renovatiédncity can resolve to meet a certain

standard for energy efficiency in all new buildingde U.S. Conference of Mayors has resolved

that all new buildings be 60% more efficient by @@lith the ultimate aim of reaching carbon

neutrality by 2030.

Emissions can also be reduced through the develtpohenergy and water conservation
programs and policies for buildings. Examples afsprograms include: turning off all lights

and computers at night, installing low-flow toileisd faucets, increasing the temperature of the

air conditioning in the summer and lowering the penmature of the heat in the winter,
encouraging employees to turn off lights when na room, and countless others.

Emissions from local government buildings can dlemffset through the purchase of renewable

energy tags.
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Table 29 describes the potential impact of expandire City and County’s demand side management
activities and considers the emissions reductidergi@al of using alternative energy sources. Sjmeci
examples of the action that would be required tiea® these emissions reduction levels are included
Appendix K.

Table 29. Local Government Buildings Emission Redumn Scenarios

Suggested Measure Description Low Medium High
Energy  efficiency | Some energy efficiency initiatives are already | 4,800 | 9,600 16,800
upgrades/expansion | planned. More could be done with the
of existing programs | remaining building stock. 35% reduction in
overall energy would be considered aggressive
(ie HVAC & lighting), while lesser percentages
would be more appropriate for the conservative
and typical approaches (ie 10 & 20%).

Energy supply | Alternative energy sources could be pursued or | 480 2,400 7,200
management 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

Table 29 shows how even low or conservative amoafrgsnissions reduction efforts can bring emissions
below baseline levels. Moderate or aggressiveomadti the building sector can lead to even more
significant reductions.

Figure 13. Local Government Buildings Emission Redttion Scenarios
General
Recommendations
2005 Baseline The City of Durham was
unable to provide ICLEI
2030 Planned with the square footage of
more than 25% of its
' facilities. The City should
collect this data for the
remaining buildings and
Medium enter it into the CACP
software to determine the
energy intensity of these
High facilities. Buildings with
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ high energy intensities
0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 . .
GHGS () (emissions/square foot),
that are also large, are
generally considered ‘low hanging fruit’ in an egim and energy reduction strategy. That is to say,
major emission reductions can likely be achievedubh a basic energy retrofit of these faciliti@®$.the
City’s buildings with known square footages, thee®nvith the highest energy intensities (that ase al
large) include: City Hall, Police Headquarters, Bam Bulls Athletic Park, the Edison Johnson
Community Center and the Fleet Maintenance Buildifige County facilities with the highest energy
intensities include: the Detention Facility, thedid¢ial Building and Annex, the Health Departmendan
the Main Library.

Low 38,230

Draft 9: Durham, NC GHG Inventory and Local Actiolan 53



The County of Durham has begun to take some majdes towards improving the energy efficiency of
their buildings; however, there is still room fanprovement. There are several energy efficiency
technologies that have not been included in prevretrofits and there are some County owned byklin
that have not been retrofitted at all. ICLEI recoemuis that the County thoroughly examine the options
for all of its facilities, particularly focusing othe low hanging fruit highlighted above. ICLEI als
recommends that the County aim for highest eneffigiency possible in their new LEED certified
facilities. This will not only reduce emissions finahese buildings, but will save on energy costtha
long run.

The City of Durham has as of yet, done little tduee emissions from their facilities. ICLEI recomrds

that Durham examine retrofit options for all of fisgeilities, particularly the facilities with higmissions
intensities highlighted above. ICLEI also recomneetitht Durham adopt a standard such as LEED or the
US Conference of Mayor’s efficiency standard fdr redw local government construction and major
renovations to existing buildings. Finally, botlet@ity and County should consider using solar tlaérm
technology for hot water heating in their facilitie

6.3.2 Fleets

The local government fleet sector (not includingcsa fleets) was responsible for approximately 18,3
tons of GHG or 10% of total local government enmssiin 2005. Fuel saving measures implemented
before 2005 resulted in a savings of approximad@ tons of GHG. These savings were achieved
through the use biodiesel, ethanol and CNG in affeet vehicles owned by both the City and County
and the use of bicycles for certain police patleasures implemented after the baseline yearesllt

in an approximate savings of 50 tons of GHG. Thedections are mainly the result of a plan by titg C

to purchase police vehicles with higher fuel effigies and to dispose of underutilized vehiclee Th
measures currently implemented and planned by the

City and County of Durham to reduce fleet emissic| Case Study: Durham Public Schools

has very little impact on total emissions. Therefo| The Environmental and Energy Study Institute

there is ample room for improvement in this sector.| (EESI) have recognized Durham Public Schools as
a national leader because of its use of biodiese! i

all school buses. This program began in 2004, and

e that Durh ish t i the marginal additional cost of fuel was funded by
emissions that burham may wish to consider. the Triangle J. Council of Governments through a

Typical emissions reduction strategies for local grant from the NCDOT Congestion Mitigation ahd
government fleets include: Air Quality Improvement Program (CMAQ) and
» The replacement of typical fleets with the North Carolina State Energy Office (NC SED).
alternative fleets, such as foot, bicycle and | This program has been continued annually since
Segway patrols for police officers and parks| 2004 and has been successful in reducing school
and recreation staff. In addition to being bus GHG emissions by approximately 1,200 tons
better for the environment, and the health o @nually, equal to about 20% of total school bus
employees, this would bring city staff in SIS ([0 BUREG,
closer contact with residents, and would set a
positive example for active transportation in tbenmunity.
* The reduction in the number of fleet vehicles. #dstcan be conducted to determine if any of the
fleet vehicles are unnecessary and these vehiatebe disposed of.
* The use of alternative fuels such as biodieseledimanol blends in fleet vehicles can significantly
decrease emissions of both GHG and criteria alutaoits. Biodiesel (B20) produces 20% less
GHG than regular diesel and ethanol (E85) prod88és less GHG than regular gasoline. B20
can generally be used in unmodified diesel engiB8S.is used in flex-fuel vehicles that are now
available for purchase from most major automobiéenufacturers.
» The transition of fleets to more efficient vehictes also decrease emissions significantly. A
study can be conducted to determine if smaller arenefficient vehicles could be used in the

There are many strategies for reducing fleet

Draft 9: Durham, NC GHG Inventory and Local Actiolan 54



place of current fleet vehicles. Hybrid-electridiges should also be considered, as they can
have up to twice the mileage of a regular vehitles. also particularly positive marketing if the
mayor is proudly transported in a hybrid vehicle.

» Emissions can also be significantly reduced thradmrer behavior training. Practices such as
reduced idling, driving at the speed limit and otheactices can reduce emissions in existing
vehicles by approximately 5%.

Table 30 demonstrates the impact that expandingulrent fleet measures will have on the fleet@ect
emissions profile. Measures include expandingvactiansportation, alternative fuels and vehicles a
well as improving the general efficiency of theetleSpecific examples of the types of actions toatd

be taken to achieve these emissions reductionscueled in Appendix K.

Table 30. Local i;overnment Fleets Emission ReducticScenarios

Active Transportation | Initiate active transportation in County as was done | 60 100 210
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 be expanded | 180 260 350
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.

Hybrid Vehicles Conservative is to double hybrid fleet in City from 2 | 30 120 240
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 biodiesel in fleet, | 190 470 740
moderate includes 50% and aggressive includes
80%. Fleet expected to increase by 9% (150
vehicles) by target year, therefore diesel projected
to increase from 430,370gal to 469,103 gal.
Ethanol (E85) Conservative scenario includes doubling E85 use in | 90 2,040 4,070
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

Figure 14. Local government Fleets Emission Reducin Scenarios

In

, the impacts of the three emissions
reduction scenarios can be seen
relative to the baseline and

forecasted emissions. Engaging in
the conservative or low scenario
would bring emissions back down

nearly to baseline levels. Activities

beyond the low scenario would

bring emissions down to well

below baseline levels.

2005 Baseline

2030 Planned

Medium

0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000
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General Recommendations

The City of Durham is conducting an ongoing und#lized vehicle study and ICLEI recommends that
the County do the same. It is also recommendddbtith the City and County consider downsizing the
fleet or transitioning to smaller or more efficiewghicles. This will not only decrease fuel use and
emissions, but will also save on costs in the lamg The police fleet is currently planning to mdwem
Crown Victorias to Impalas because they have dlighigher fuel efficiency. However, the analysis
estimates that this measure will only result intéids of GHG savings. ICLEI would recommend the City
consider purchasing police vehicles with even hidhel efficiencies, flex-fuel vehicles (if they cide to
use E85 in these vehiclé$)or even consider purchasing hybrid-electric vegsicfor all non-pursuit
vehicles. ICLEI also recommends that the City @adinty consider switching to biodiesel in all diese
fuelled fleet vehicles. This can result in majoriggion reductions and can usually be done withayt a
changes to vehicle technology and with only a nmaigincrease in costs. ICLEI recommends that the
City and County consider developing a driver tragnprogram, which will increase the fuel efficieray

all fleet vehicles and will save on fuel costs aeduce emissions significantly in the long runnafiy,
ICLEI recommends that the City and County considdopting a tangible fuel reduction target. For
example, Raleigh and the State of North Carolinzet@edged to reduce fuel use in fleets by 20% by
2010. This would provide fleet managers and drivétls a tangible target to strive towards.

6.3.3 Streetlights, Traffic Signals and Other Outdoor Liging

In 2005, streetlights, traffic signal and otherdmdr lighting were responsible for approximately6i®
tons of GHG emissions, equivalent to approximai#®ly of total local government emissions for that
year. The City of Durham operates all outdoor ligiptin the county. The replacement of incandescent
traffic signals with light emitting diodes (LED)afific signals before the baseline year resulted in
approximately 640 tons of GHG reductions. LED iraffghts use 90% less energy than incandescent
bulbs and last at least ten times as long. In #ezlne year, less than 25% of all of the traffgnals in

the city were LEDs, however, the city plans to aepl all of the remaining incandescent traffic signa
with LEDs in the next five years. This will resuitapproximately 2,300 tons of additional GHG sagsin

So far, no measures have been planned or implethémteeduce emissions from streetlights or other
outdoor lights. Streetlights and other outdoor tighare responsible for the majority of emissionshis
sector. All of the streetlights and other outdaghts in Durham are high pressure sodium (HPS)digh
leased by the City from Duke Energy.

Case Study: San Diego, CA

There are various ways in which Durham The City of San Diego has replaced 179 high pressadium
can save electricity in the ||ght|ng sector. (HPS) |Ight fixtures with induction Ilghtlng in thGasIamp
These include: Quarter, a busy pedestrian area with many restturand
shops. The City decided that induction lightingwebenhance
. the ambience and safety of this popular destinatawnboth
stre_etllghts_, SUCh. as I.OW PresSur€ | rasidents and tourists. Induction lighting is a newhnology
sodium or induction lighting. LED | hat is brighter than a HPS lamp of the same wettadis
street lighting technology is technology has been highly praised for the whitenekarity
currently being refined but is and fullness of the light it produces. Since inéhretlighting
expected to be on the market in th( produces a brighter and whiter light, a lower wgeétéamp can
next few years and is expected to | be used, which saves energy in the long run. Inolidamps
are also four times longer lasting than HPS lightimhrough
this retrofitting program, the city has saved apprately
$12,700 annually in maintenance and energy costs.

% The efficiency of FFV is often lower than reguvesicies 11 reguidi ydasuiie 1s useu.

* The use of more energy efficient
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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 needed and thus decreasinguihger and wattage of lights needed. This can
be done through changes to the lamp’s height,itarete between poles and the fixture’s cutoff
angle.

« New remote streetlight control technology calledrian IJ™ allows a municipality to centrally
program streetlights to dim or turn off dependimgti@ffic volume. This technology can decrease
energy consumption by as much as 25-40%.

* The energy consumption of streetlights can alsddeeeased through an overall reduction in the
hours of use for streetlights and the total nunabetreetlights.

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

* Emissions from lighting can be offset through tliechase of renewable energy tags.

Table 31 showcases the impacts of potential newsuanea in the lighting sector. Specific examples of
the types of actions that could lead to these @omisgeduction levels are included in Appendix K.

Table 31. Lighting Emission Reduction Scenarios

Suggested Measure Description Medium

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

based on 10%, 25%, and 50% offset.
Additional energy Additional energy efficiency measures include 370 920 1,830
efficiency measures | decreasing the number of streetlights,
- operational 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 be 1,100 2,200 3,300
efficiency measures | available for streetlight lamps in the next few
- technological years. This technology is 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 15illustrates the impact of the low, medium and htghget scenarios on the lighting sector.
There is considerable growth anticipated in thbtiigy sectors (directly related to the anticipageowth

in the residential sector) and moderate targetae@mmeasures must be engaged in order to reduce
emissions to baseline levels. Since much of thieipated infrastructure growth has yet to occuisi
good timing to put policies and technologies ircpl#o offset this growth.

General Recommendations

Replacing incandescent traffic signals with LEDfficasignals and mercury vapor street lighting with
HPS street lighting are generally considered lowgneg fruit in a city’s energy reduction strategy.
Durham has made some excellent strides towardggeéiciency in the lighting sector, as the traiosi
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to LED lighting is already underway and all of #teeetlights in the city are HPS. Durham will #fere
need to be innovative in order to further reducessions in this sector. HPS lighting is fairly egyer
efficient; however, low pressure sodium lightingguction lighting and LED lighting are even more
Figure 15. Lighting Emission Reduction Scenarios

efficient and should be
considered as alternatives.
ICLEI recommends that the
City  of Durham, in
collaboration  with  Duke
Energy, conduct a full audit of
all streetlights in the city to
determine if there are any
opportunities for increased
lighting efficiency through the
use of lower wattage bulbs,

2005 Baseline

2030 Planned

Low

Medium

High alternative lighting
technologies, changes in

0 2,(;00 4,600 6,600 8,600 10,600 12,500 14,500 16,500 18,‘000 20,500 orientation or design of
GHGs () fixtures or the removal of

unnecessary lights. ICLEI
also recommends that the City consider the purcbBaeremote streetlight control program to cefyral
manage streetlights.

6.3.4 Water and Sewage

In 2005, water and wastewater treatment was reggentor approximately 33,560 tons of GHG
emissions, equivalent to 21% of total local goveentmemissions. Measures implemented before the
baseline year resulted in approximately 70 ton€GefG reductions. Measures included showerhead
exchanges and water conservation programs. Planeadures implemented after the baseline year will
result in approximately 7410 tons of GHG reductiortss significant reduction in emissions is theule

of a plan to capture the biogas produced at thgitastewater treatment facility and use it toduee
heat, or electricity to power the facility. Althdughere have not been any retrofits to city’'s wated
sewage treatment facilities in the last few yeafHiiciency has been a priority since the 1920s.
Nonetheless, it is very likely that many opportigststill remain for emission reduction in the wate
sector through both supply-side and demand-sideagenent.

Emissions from the water and wastewater sectorbeareduced through supply-side management, by
improving the efficiency of water treatment opevati. Savings can also be achieved through demand-
side management programs, which

decrease the amount of water that| case Study: The City of Columbus, GA
consumed The City of Columbus wanted to reduce water and agew
« Water treatment operations | treatment costs and decided that the best way thislovould be to
can be made more efficient retrofit its existing municipally-owned water andaste water
through the installation of treatment fa_cility. As a result of this retrofitg'nthg city has save

more efficient pumps, motors over $1 million in energy costs over the past fjgars. Change

. T included: the water and wastewater treatment ojpp@satwere

and valves, repairs to existing| yeengineered to be fully automated, all old motwese replacec
pumps and pipes, or other with more energy efficient ones and automated maoiperators

o

|72}

operational improvements, were retrofitted on the system’s compressed aiwéts. These
such as employee training. improvements reduced energy costs by 25% and hpedyhack
 Water treatment can be shifte| period of less than a year. Consultants and staiflect ongoing
to off-peak electricity rate evaluations of the system'’s efficiency. Finally, magers and team
leaders are required to attend regular trainingises on energy

efficiency.
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periods to save on electricity costs.

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

* Water conservation programs implemented througltdinemunity including educational
campaigns and strategic pricing can reduce the dérfiea treated water, thereby saving energy
for water treatment.

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

Table 32 demonstrates the impact of an expandeer wahservation program, efficiency improvement to
water and sewage processes and the use of altereatergy. Specific examples of actions that cteld
taken to achieve these emissions reduction levelgialuded in Appendix K.

Table 32. Water and Sewage Emission Reduction Sceius

Suggested Measure Description Low Medium High
Water Conservation | Brown's and William's water treatment facilities are 890 1,780 | 3,110
- Expanded expected to produce 8880t of GHGs in 2030. A

Program conservative scenario would be to reduce that by

10%, 20% for a moderate scenario, and 35% for an
aggressive scenario.

Efficiency Neither the City nor the County reported any 4,210 8,430 | 14,750
improvements initiatives 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%.

Energy supply Alternative energy sources could be pursued or 420 2,110 | 6,320
management subsidized via green tags etc. Reductions are
based on 1%, 5%, and 15% offset from alternative
energy sources.

Total | 5,520 12,320 | 24,180

Figure 16 illustrates the impact that the thregatiscenarios could have on the water and sewatyer se
emissions profile. Measures between the low toinmedarget scenario should be pursued to reduce
emissions below the baseline year.

Figure 16. Water and Sewage Emission Reduction Scaips

General Recommendations
There are many areas in which
Durham could make improvements
in their water and sewage treatment
operations. ICLEI recommends that
both the City and County conduct
audits of their facilities to
determine where opportunities for
improvements in efficiency lie.
ICLEI also recommends that the
County consider biogas capture and
‘ ‘ ‘ ‘ ‘ ‘ | use in its sewage treatment facility.
0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 Finally the City and County should

GHGs (0 continue to increase existing and
consider new water conservation

2005 Baseline

2030 Planned

Low

Medium
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public outreach campaigns.

6.3.5 Local Government Waste

Due to methane flaring and carbon sequestrationsseons from government waste resulted in
approximately -4 tons of GHG emissions in the basegfear (not including the City of Durham’s waste)

The City of Durham has successfully implemente

daates reduction policy to promote the purchase of

recycled products. Neither the City nor the Couhpve plans for any new measures to reduce
government waste for implementation after the lxasslear.

Waste from local government operations enterindahdfill can be reduced in the following ways:

Waste reduction programs can be
implemented within government buildings.
Examples of such programs include:

encouraging printing on both sides of a pag

supplying mugs and glasses instead of
disposable coffee cups and recycling or
donating old electronic equipment.
Diversion of waste from the landfill through
a recycling program and supplying recyclin
bins in all government facilities.

An organics waste collection program can
also be developed for the community and
government facilities can be supplied with
disposal containers.

General Recommendations

Case Study: Government of Ontario Green

Workplace Program (GWP)

In 1991, the Government of Ontario, created [the
Green Workplace Program (GWP). The GWP
facilitates waste reduction, resource conservation,
and environmentally responsible purchasing| in
provincial facilities. An integral part of th
GWP’s waste reduction programs, compost
diverted approximately 1,500 metric tons (1,6
U.S. tons) of food discards from landfills

FY96. From all its composting progran
combined (in-vessel, on-site, and off-site),

Government of Ontario avoided C$150,000
trash disposal costs in FY96.
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ICLEI recommends that the County of Durham impletreeigreen purchasing policy and both the City
and County examine opportunities to reduce wastdumtion in their facilities. Both the City and Gy
should also ensure that recycling programs aregbfeiity implemented and followed in all facilitidsy
making sure that there are enough recycling biradl ifacilities and these bins are clearly labeled.

6.3.6 Schools

Durham Public Schools operations, including

Case Study: Peterborough, Ontario
Energy Savers is an energy conservation prog
delivered by Peterborough Green-Up, in partnersfiip

Home Depot. The goal of the Energy Savers progsa
to provide students, staff and the school boardh Wie
knowledge and tools to conserve energy both withen
schools and to transfer that knowledge to homeggn
conservation. There are three main components €0
Energy Savers program; the first two are in-sch
workshops linked to Ontario’s curriculum for grasland
6 students focusing on energy conservation in deh
and at home. The final part of the program is
professional energy audit and report
administration with recommendations for energy 13gsi
While there is no obligation to implement the ene
conservation recommendations, the suggestionsangl|
often adopted.

the local School Board, a local engineering firmd an

to schoo

buildings and fleets, resulted in approximately
a5 510 tons of GHG in the baseline year. This
sector is equivalent to roughly 35% of all local
1, government emissions. Measures implemented
before the baseline year resulted in
approximately 1,210 tons of GHG reductions.
er These reductions were largely the result of the
tischool bus biodiesel initiative. Measures
ooplanned to be implemented in school operations
after the baseline year will result in at least
0023600 tons of GHG reductions. These
1eductions will largely be the result of an
nergy saving performance contract to retrofit
all school buildings, a plan to build all new
schools to LEED standards, improved
temperature controls in all facilities and a no

A

9

idling policy for school buses.

Draft 9: Durham, NC GHG Inventory and Local Actiolan

60



Potential reduction measures include:
» Building Efficiency (see buildings sector recommatiohs)
* Fleet Efficiency (see fleet sector recommendations)
» Encourage water and energy conservation both ioot@mn at home through education programs.

Table 33 illustrates the potential impact of vasidypes of measures on the emissions of the school
sector. Specific examples of the types of actidreg would be required to achieve these emissions
reduction levels are included in Appendix K. Figdréillustrates the impact of reduction scenarios on
the school sector emission profile.

Table 33. Schools Emission Reduction Scenarios
Suggested Measure Description Low Medium High
Building -energy A conservative scenario suggest a 10% reduction in 5,050 10,100 | 17730
efficiency upgrades | energy and emissions while a typical scenario
suggests 20% and an agressive scenario suggestion
35% (same assumptions as in buildings sector)

Building - energy Reductions are based on 1%, 5%, and 15% offset 505 2526 | 7,577
supply management | from alternative energy sources. (Same assumptions
as in buildings sector)

Fleet - Alternative Biodiesel is already being used. E85 of 10, 20 and 120 240 475
fuels 40% is estimated.

Total | 5,675 12,860 | 25,780

Figure 17. School Emission Reduction Scenarios
General Recommendations
The schools have made some
excellent progress towards reducing
their emissions and planning to reduce
emissions further. There are however,
a few areas in which there is room for
improvement. The school board
operates approximately 200 vehicles
not including school buses. Options to
decrease the emissions of these fleets
should be examined. The schools
‘ ‘ ‘ ‘ ‘ ‘ ‘ should also aim for highest energy
0 10,000 20,000 30,000 40,000 50,000 60,000 effICIency pOSSIb|e When dOIng
ores0 retrofits of existing buildings and
planning the construction of new buildings. Thidl wesult in significant energy and cost savingsha
long run. Finally, the school should examine omidor the implementation of energy and conservation
education programs in all of its schools.

2005 Baseline

2030 Planned

Low

Medium

High

6.4 Target Recommendations

6.4.1 Community Target

ICLEI usually recommends that CCP participants &ado®% community emissions reduction target;
meaning emissions would be reduced by 6% belovbaseline year within 10 years, however, given the
anticipated growth in emissions between Durham'sseh baseline and target years, this would be
extremely difficult and far too unrealistic of adat to set at this point. The three target scesahat
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were developed in this inventory and local actitanping process predicted that 2030 emissions doeild
reduced from forecasted levels to 41% above thelipas(low scenario), 33% above the baseline
(medium scenario) and 19% above the baseline @ughario). Given that the BAU scenario would result
in a 50% growth in GHG emissions, and the planmedario would result in 48% growth in emissions,
Figure 18. Community Emission Reduction Scenarios

these scenarios would respectively
involve a 7%, 15% or 29% reduction
2005 Baseline from planned emission levels by
2030.

10,084,260 o Figure 18 illustrates the three

\ T emission reduction scenarios by
0615376 1% R overall emission reductions.

2030 Planned

—_— Although emissions must be reported
Medium [ to the CCP in overall levels, they can
s also be expressed on a per capita
High basis. This can be particularly useful
for communities such as Durham
that will experience rapid overall
growth. On a per capita basis, the

T T T T T 1
0 2,000,000 4,000,000 6,000,000 8,000,000 10,000,000 12,000,000
GHGs (1)

Figure 19. Community GHG Emissions Per Capita

reduction scenarios would involve a reduction from
28.3 tons per person in the baseline year (31.2 ton
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Figure 19 illustrates GHG emissions per capita
under the different emission reduction scenarios.
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patterns for the high, medium, low and planned simisscenarios.

Table 34 contains estimates of where emissionslaéhi@uby 2015 if Durham is on track to achievirg it
selected target. In the planned scenario, emissiglhgncrease from 6,837,430 tons in the basetime
approximately 8,136,170 tons of GHG by 2015 (a lia&sease from the baseline). Under the high
scenarios, emissions will increase to 7,361,73® @ 7.7% increase from the baseline). Under the
medium scenario, emissions will increase to appnaxtly 7,752,254 tons by 2015 (a 13.3% increase
from the baseline). Under the low scenario, emissiwill increase to 7,948,610 tons (a 16.3% inareas
from the baseline). ICLEI recommends that Durhamkwitowards meeting or exceeding one of these
targets by 2015 and then re-evaluating the 203@tat that point.

Table 34. Growth in Emissions by 2015 under Diffemngt Reduction Scenarios

Scenario 2015 Emissions (tons) Growth from Baseline
Planned 8,136,165 19%

Low 7,948,610 16.3%

Medium 7,752,254 13.3%

High 7,361,734 7.7%

The assessment of historic and existing measuresmsrated that there is a lot of potential for Gty
and County to engage with the community as thesenlbbbeen a lot of community-wide coordination of
emission reduction efforts to this point. ICLEIsharesented many different potential emission reolic
measures, however we recommend those sectors amdures with the most potential to reduce
emissions be prioritized to help build momentumtfa City’s local action plan and ensure that tleas
with the greatest opportunity for improvement amgéted as soon as possible.

There should be a major focus on retrofitting oldldings and designing new buildings to higher
standards, as buildings are the largest sourcent#fs@ns in Durham. As the largest single sectdhé
community there should also be a considerable foausansportation. ICLEI recommends that the City
and County address the following three measurss fir

= Expand energy conservation measures in the comahenesidential and industrial sectors in
both existing and new construction.

= Consider land use planning strategies to avoidsfraration emissions related to new
development.

= Promote the use of alternative vehicles and furethé transportation sector.

6.4.2 Community Speculative Forecast

The community targets included above reflect théssions reductions that are achievable directly and
through the exclusive actions of the local govemisien Durham, given current technologies, fuels,
energy generation mix, legislation and levels ahownity engagement. These targets exclude as many
factors as possible beyond the control of the lagalernments and focus on what is achievable
exclusively through their actions. This is donetkat achievements made through local government
programs can be benchmarked, and also so thaeletesd community target is realistic and achiexabl

If a target depends upon external factors, it ocaeplme impossible to reach. For example, Miami-Dade
developed an inventory using 1990 as the baseklae nd their reduction target included assumptions
about increased vehicle standards. However, simesetstandards were not met, Miami-Dade did not
come close to meeting its reduction target becatifiee reliance on this one measure beyond theaont
of the local government. This purpose of the CCH tnis report is to determine what is achievable
through the commitment and actions of the localegoment. Therefore, ICLEI's forecasts attempt to
isolate all other variable in this equation. Obwlyu higher levels of emissions reductions arerdess,

and ultimately necessary to avert the more catasitdmpacts of climate change. These higher leokls
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reductions can only be achieved if citizens, busdme, utilities, industry and all three levels of
government make a concerted effort to reduce digative carbon footprint.

To attempt to reflect what the cumulative impactcoflective action can be on Durham’s emissions
profile, ICLEI has developed a speculative propattihat takes into account current planned emission
reductions on the state and federal level. Thigeption is extremely speculative, as it depends on
projections and commitments made by external stdklehs, however, it can serve as an example to
illustrate the level of emissions reductions whiaduld be achieved, given the right combination of
factors. This projection is dependant on the fabiementation of currently planned programs atsthée
and federal level. The impact of these programsdcbe much higher or lower than anticipated, orldou
be cancelled. New programs could also be develdgdieen now and 2030. This projection also
excludes several other factors which could haverdributing effect on Durham’s emission profile. As
stated above, we have excluded these externakrgaicton our main scenarios in section 6.4.1 sihes t
are so highly variable and are well beyond therobof the local governments.

On the state level, North Carolina’s Climate ActiBlan Advisory Group (CAPAG) is currently in the
process of developing a climate change action atehhas recommended 53 actions that should be taken
to reduce greenhouse gas emissions in the stdt&l ied the estimates of the impact of all of ¢hes
programs (excluding agricultural and forestry pesgs since they are not included in Durham’s
inventory) and used census population data forStla¢e and County to determine approximately what
share of these reductions could be applied to Darhid all the recommendations in CAPAG are
implemented, this will reduce Durham’s emission2@30 by approximately 2,913,520 tons of GHG. A
complete list of the 53 recommendations made by A&Rnd the methodology used to calculate its
impact in Durham is included in Appendix J.

In February 2002, President Bush committed theddn8tates to a comprehensive strategy to reduce the
greenhouse gas intensity of the American economy&yercent by 2012 through several programs
including research, innovation, regulation and meking. A complete list of the programs in thisastrgy

is included in Appendix J. If this National Goal Reduce Emission Growth is met, it will prevent the
release of approximately 500 million metric tons Gldmissions. For the speculative forecast, ICLEI
assumed that this reduction is achieved and sestaintil 2030 and applied a per capita share sftthi
Durham based on census population data. If thigatéah in emissions is achieved, this will translatto
approximately 484,880 tons of GHG reductions intiaum.

Table 35 illustrates the cumulative impact thatlogovernment, state and federal actions can have o
Durham’s emissions profile under a high, medium lamdscenario, or if no action is taken on the ért
the local governmentError! Reference source not found.and Figure 22 graphically illustrate the
emissions levels if the local governments chosedtipt a medium emission target.

Table 35. Estimated Cumulative Impact of Local Goveiment, State and Federal Actions on Community
Emissions Level (tons)

Durham Change Durham + Change Durham +NC + Change
Scenario (1) from 2005 NC (1) From 2005 Us (1) from 2005
High 8,148,184 +19% 5,234,662 -23% 4,749,782 -31%
Medium 9,124,484 +33% 6,210,962 -9% 5,726,082 -16%
Low 9,615,374 +41% 6,701,852 -2% 6,216,972 -9%
2030 +48% +5% -2%
Planned | 10,084,262 7,170,739 6,685,859
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Figure 21. Estimated Cumulative Impact of Local Goernment, State
and Federal Actions in Medium Emissions Reduction &nario
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Figure 22. Estimated Cumulative Impact of Local Goernment
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6.4.3 Local Government Target

The emissions profile and forecasts from the Citgl &ounty operations present a much different
picture than the community sector. Although enoigsiare still expected to grow between 2005 and
2030, the City and County have a lot more potentamanage these emissions. ICLEI typically
recommends that CCP members aim for a 20% emisstolustion target within 10 years of joining
the program. Since the City and County have oftied target year further into the future, they are
able to set a target that is even more aggressive three target scenarios that were developed in
this exercise demonstrate that emission could decexl by 38% in the low scenario, 51% in the
medium scenario, and 72% in the high scenario.
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Since 2030 is 25 years in the future, it is diffida predict with much certainty all of the chasgbat
may have implications for emissions between now thea. The City and County operations may
change more than anticipated, and new technologasbecome available. With this uncertainty,
ICLEI recommends that the City and County adoptidietarget scenario of 38% below 2005 levels
by 2030, but also agree to revisit this commitnpariodically in the future to make sure the targets
are on track towards meeting the set goals anddmmwhether or not the emission reductions are
achievable.

Figure 23. Local Government Emission Reduction Scamios
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» Expanded energy efficiency improvements in thedings of both the City and the County.

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

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

6.5 Implementation

The development of a local action plan is a majep soward Durham achieving greenhouse gas
emissions mitigation; however, unless the plamil®dved by an implementation plan that addresses ho
the local action plan will be instigated, it wilbhbe successful. The CCP Campaign divides these t
steps into Milestones 3 and 4. Milestone 4 involtresimplementation of the action plan, as weltlres
development of a plan for how to go about this enpéntation. While scope of this study was to agkire
Milestones 1 through 3, the process has led usimesecommendations addressing how the City and
County should proceed with implementing their plan.

6.5.1 Departmental Roles & Responsibilities

As separate political entities, the City and Cougtywernments have different structures, budgets and
responsibilities. However, as they have decidetdkteelop and deliver this program jointly, theredset®

be clear delineation of both the City and Countgles and responsibilities in implementing the diem
change action plan. Implementing and overseeiadatal action plan is going to require staff tifrem

both the City and the County, as it addresses ssths cross the mandates of many City and County
departments. The City and County departments thdicjpated in the creation of the plan should
continue to play an active role in the monitorimgl amplementation of the plan. Tracking and reipgrt

of relevant data will be necessary to produce anmeports and plan updates. In addition, the
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departments will need to identify opportunitiesitgplement the plan and include this in their annual
work programs and budgets. The implementation ghauld contain estimates of how staff time will be
divided within departments and between the two guwents.

In order for the action plan to be successful, potg and efforts need to be coordinated across
departments and between the two local governméiite. City and County should jointly fund a
sustainability coordinator staff position to fulfihis role and ensure that progress is being noaeeall.

The sustainability coordinator would organize therkvof City and County departments, monitor
progress, update the inventory and provide regplan updates to the City Council and County
Commissioners. This person will ensure that thegrnces, successes and failures of both govetsmen
are shared with one another. The sustainabilitydinator would also pursue grants and funding to
implement the plan. In addition, the new positieould coordinate community outreach and educational
programs and work with citizens in identifying apdrsuing new incentive programs, regulations, and
policies to implement the plan.

The vision statement of the city of Durham states:t“Durham will be North Carolina’s leading City
providing an excellent and sustainable qualityifef.1 Through the implementation of this action pla
this commitment to sustainability should becomegnated into the everyday decision-making procéss o
the City and County departments and councils. Esgartment should be required to set sustainability
and energy efficiency goals on an annual basisgfample, as part of their annual work plan). Wil
save money and resources in the long run and sHmildeen as efficiency in government. Energy
efficiency and other sustainability measures shdddome evaluative criteria in work plans, budget
requests, tenders, construction contracts and athracts and proposals. A green purchasing policy
should be developed to guide these purchasingidesis

6.5.2 Leadership & Partnerships

The City and County have a very important leadersble to play within the community. The City has
voluntarily signed-on to a program (CCP) that iargel towards reducing emissions not only withiraloc
government operations, but in the community-atdaBgurham County should also join the CCP in order
to receive support from ICLEI. The City and Couatg well positioned to reduce their own emissions,
but their sphere of influence is much less whetoihes to community emissions. This is where their
leadership role becomes very important. As thellef’government closest to their citizens, they @itd
County have the ability to influence the communiity way no other government bodies can.

Partnerships will become a very important componginthe community implementation strategy.
Through the development of this inventory and acptan, the City and County of Durham have already
formed a partnership that should be maintainedutfinahe implementation of the action plan. Through
this partnership, the City and County can learmfane another and can reach a broader public azedien
by creating a unified message and shared outreasmirgms. Partnerships with state and national
governments will enable access to programs and irfgn@rrangements and can help the local
governments influence policy at a state and natitexel. Partnerships with major institutions and
business groups will improve the efficiency with iahh the commercial sector is approached.
Partnerships with local environmental groups anchroanity groups will help the City and County to
connect with engaged citizens. Partnerships wiluee that the broader Durham community builds a
sense of ownership over the local action plan &ad ® champion it in their own right.

6.5.3 Timelines

Timelines should be developed to guide the implaatem of the local action plan over the next 25
years. Certain recommendations contained withindbal action plan could be implemented in a fairly
short period of time, for example, water and sewi@gatment operations could be retrofitted within a
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year. Other recommendations however, will needet@aced out over time, such as land-use planning
strategies, comprehensive building upgrades anticpetiucation programs. The implementation plan
should contain specific timelines for the implenadiain of the various measures that will be adojpted
the short-term and long-term to ensure that theemough time to complete them before the targatige
reached. The timeline should also take into accapdates to the inventory and interim reductiogets

to measure progress towards reaching the target yea

6.5.4 Monitoring & Verification

Monitoring and verification is the Fifth Milestored the CCP Campaign. We recommend the City and
County also begin to consider how they will monifweir local action plan at this early stage.

= Now that the method for completing an inventory hasn applied once, it should be fairly easy
to complete another inventory at a later stage.HICtecommends that new inventories be
completed every five years. This enables the @ity County to assess if their growth
projections were correct and if emission reductiaresbeing achieved as planned. With this new
knowledge, the emissions targets can be reassasdagpdated as needed.

» Information about the measures that are implemesttedld be documented for future reference
and reporting. Not only is this simply good managetrpractice, but it can also be very helpful
in reporting successes back to funders or in apgljor new funds. For instance, what was the
cost of the measure, when was it implemented, whs wvolved, were there tangible indicates
of success such as number of participants, nunfhanits services, kWh of electricity reduction.
This type of information was collected for the brétal and existing measures analysis which
will be given to the City and County.

= Council should be updated on the progress of thal laction plan at regular intervals. It is
important that they are aware the climate mitigatictivity, as they can often be the biggest
advocates in the community and their support isifumental to the success of the plan.

6.5.5 Financing

Cities have various financing options availabledorission reduction projects. Some of the most laopu
and successful financing mechanisms include: gragwslving funds and performance contracts because
none of these options rely on capital funding. Tigy and County will also need to dig into their ow
resources to a certain degree if they wish to aptismall of the recommendations contained in teal
action plan, however, the options described belawhelp to lighten the burden.

Grants:

There are various grants available to cities fairenmental projects at the federal and state IeVié
best and most up-to-date sources of informationcimrent grant opportunities are granting agency
websites. Some examples of these grants and grardes are summarized below.

EPA Grants
* Many of the EPA’s current grants can be found @nféderal government siteww.grants.gov
* The EPA also awards ongoing Environmental Educd@iants (mostly under $15,000):
www.epa.gov/enviroed/grants.html.
* The EPA also has a list of their water quality tediagrants on their website:
www.epa.gov/water/funding.htmhlthough these grants are not explicitly for dit® change or
air quality programs, water quality projects ofteve these co-benefits.

U.S. Department of Energy
* The DOE offers several grants and incentives ferute of renewable energy and energy
efficient technologies through their office of EggiEfficiency and Renewable Energy:
wwwl.eere.energy.gov/financing/
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U.S. Department of Transportation
» The DOT offers several financing options for trasr$gtion infrastructure projects such as the
Congestion Mitigation and Air Quality ImprovemenbBram (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 altarmamodes of transportation. Information
can be found atvww.ncdot.org/programs/.

» Communities can bid for funding for bicycle, pediast or environmental programs under the
STP-DA and Transportation Enhancement Programw.ncdot.org/
financial/fiscal/Enhancement/Programinformation/

Eligibility/#QUALIFYING .

 The DCHC MPO works with NCDOT to construct bicygbedestrian, and transit facilities on
many projects. The City and County should contitaueork with DCHC MPO and NCDOT on
the programming of these facilities.

NCDAQ

* The NC Department of Environment and Natural ResesrDivision of Air Quality provides
grants for programs that will reduce emissionsugtotheir Mobile Source Emissions Reduction
Grants. Information can be found d&ig.state.nc.us/motor/ms_grants/

U.S. Conference of Mayors
« OnJanuary 2% 2007, the US Conference of Mayor called on tiierfal government to grant $4
billion to cities for energy and environmental prags to help combat climate change. Although
this grant has not yet been awarded, this stompoish following. Information can be found at:
usmayors.org/75thWinterMeeting/eebg_012507.pdf

Revolving Funds:

A city can establish a permanent revolving fundinance energy efficiency and greening programs. A
revolving fund operates by financing new projectthvthe savings achieved through older programs. In
this way, energy efficiency savings can financeepthnvironmental programs. For example, revenues
from increased parking fees can be reinvestedharagreen initiatives such as bicycle infrastruetar
revenues from energy efficient lighting retrofitiincan be reinvested into a community outreachrarog

on lighting efficiency. By establishing a revolvifignd for environmental programs, a city can kdep t
costs and savings from environmental programs iewiggnt of the capital budget.

Performance Contracts:

Local governments can avoid the upfront costs efgnretrofitting and reap the benefits in the long

by entering into an energy saving performance eotgrwith an energy service company. Through this
contract, the contractor conducts an energy addgavernment facilities and identifies opportuedifor
energy savings, estimating the cost and savindiseofetrofits. The contractor then conducts theofit

at no cost to the local government and then resoit®icosts by receiving a percentage of the ensogy
savings over a specified period of time. Due tottkenendous amount of cost-savings potential intmos
buildings, payback periods for are usually betwtem and ten years. Upon completion of the contract,
the city owns a more efficient building that casisch less to operate and has a much higher value.

More information on these, and other financing na&itms can be found in the EPA document entitled
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“A State and Local Government Guide to EnvironmenRrogram Funding Alternatives”
http://www.epa.gov/owow/nps/MMGI/funding.htm.

Deep Retrofit Approach:

A question that municipalities are often faced vigthow to prioritize which retrofits to undertafiest. It

is often tempting to pick the ‘low-hanging fruit'ith quick payback periods first, however, this agmh

is considered by some to be ‘cream skimming’ androake it more difficult to perform comprehensive
retrofits in the future. Often the measures thatdpce the greatest energy savings are those measure
with longer payback periods. If these measuresedtrentil the end, their long payback period oftests

as a major obstacle to implementation. Therefibris, more beneficial in the long run to take a eor
comprehensive ‘deep retrofit' approach throughkpging fast payback retrofits with longer payback
ones so that the overall payback of the retrofitsnedium-term and greater energy and cost savings
overall are achieved.
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9 Appendix B: Material Waste Stream Distributions

Table 36. US Environmental Protection Agency Munigal Solid Waste Material Distribution

Material

Weight
Generated

Weight
Recovered

Recovery

(% of
Generation)

Total
Discards

Discarded
\ECHES
(% of Total
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% 125 7.6%
Miscellaneous

Inorganic wastes 3.62 Neg. Neg. 3.62 2.2%
Total Other Wastes 59.8 16.9 28.2% 42.9 26.2%
Total Municipal Solid

Waste 236.2 72.3 30.6% 163.9 100.0%

Table 37. Orange County Construction & Demolition Waste: Material 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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10 Appendix C: Inputs Used in EPA's NONROAD Model

Average Temperature in Durham County

Data contained within the table below was obtaiffech the State Climate Office of North Carolina’s
Climate Retrieval and Observations Network of tlmatBeast Database (CRONOS). Temperatures are
based on observations at the Durham Station, IBB3.2

Table 38. Average Temperature in Durham Count

Minimum Temperature Maximum Temperature Average

Temperature (F)

(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 71.5 59.8

Staff within the North Carolina Department of Emriment and Natural Resources (NC DENR) Division
of Air Quality provided fuel characteristics for @D and 2017. NC DENR used the characteristics
provided in the table below to estimate emissiomslpced by off-road engines in Durham County. In
their model run, NC DENR used the default valugsfwine populations, size and etc., containedinvith
the model. NC DENR also applied the default valti®.0 for Stage Il control. ICLEI applied the 2002
fuel characteristics to the 2005 emission period te 2017 fuel characteristics to the 2030 emssio
period. ICLEI assumed marine diesel sulfur contgn®.0015 in 2030 and applied the spring, autumn
and winter 2002 fuel RVP values to the correla2080 seasons.

Table 39. Fuel Characteristics for Durham County

Oxygen Gas Sulfur Diesel Sulfur Marine Diesel CNGI/LPG

Fuel RVP  Weight (%) (%) (%) Sulfur (%) Sulfur (%)
Spring 12.27 0 0.003 0.0348 0.0408 0.003
Summer 7.8 0 0.003 0.0348 0.0408 0.003
Autumn 12.27 0 0.003 0.0348 0.0408 0.003
Winter 14.5 0 0.003 0.0348 0.0408 0.003
Summer 7.8 0 0.003 0.0015 | NA 0.003
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11 Appendix D: Off-Road Emissions Analysis

ICLEI used the EPA’'s NONROAD model to estimate esioiss produced by fuel burned in off-road
engines within Durham County. Appendix D providesestimate of the air pollutants and greenhouse
gas emissions generated by off-road engines indbarGounty. It should be noted that the Cities for
Climate Protection (CCP) does not require commesitio include emissions produced by off-road
engines in their emission reduction efforts becaafse challenges associated with collecting aateur
data on the use of these engines.

Table 40. Off-Road Engine 2005: CAP & GHG Emission&stimated Using EPA NONROAD Model
Total Energy NO, SO, CcO VOC PMq GHGs

(MMBtu)
Off-Road Engines 2,093 31]19,332| 1,378 | 161 | 199,008
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12 Appendix E: Data Providers and Sources

Table 41. Sources of Data for Community Greenhoudaventory

Sector Source (Contact/ Organization Data provided
Title/Department)
Transportation Ellen Beckmann, Transportation DCHC MPO Average daily VMT 2005
Planner and 2030
RCI Laura Dale Woods, Senior Planner, City of Durham Population, Household,
Planning Department Employment for 2005/2030
RCI Davis Montgomery, Customer Relations | Duke Energy Electricity consumption
RCI Robin Blanton, Manager of Engineering | Piedmont EMC Electricity consumption
RCI Wake EMC Electricity consumption
RCI Jerry O’Keeffe, Manager - Large PSNC Energy Natural Gas Consumption
Accounts, Raleigh & Durham Regions
Solid Waste Julia Mullen, Program Analyst, City of Durham SW Generation, Diversion
Department of SW Management Initiatives, Forecast data
Solid Waste Jim Hickman, Local Government NC Division Of Solid Waste Generation
Assistance Team Leader Pollution Prevention
and Environmental
Assistance
Off-road Matthew Mahler, Environmental NC DENR Division of | Fuel sulfur content and
Engines Engineer Air Quality RVP for 2002 and 2017 for
NONROAD model

Table 42. Sources of Data Compiled for Local Govement Operations Inventory & Forecast

Area of Operations

Source (Contact/
Title/Department)

Organization

Data Provided

Buildings Michael Turner Durham County | Energy consumption and cost for
County buildings
Buildings Youssef Hammad City of Durham Access to City's gas bills
Buildings Glen Whistler Durham County | New buildings
Buildings Ken Kernodle, Customer Duke Energy Electricity consumption and costs
Relations in City-owned facilities
Vehicle Fleet Jacqueline Boyce, Purchasing Durham County | Fuel use and costs per vehicle
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 number and wattage of

Other Outdoor
Lights

lights and annual new lights

Street, Traffic and
Other Outdoor
Lights

Terry Thompson

City of Durham

Electricity costs for streetlights
operated by City; number and type
of lights in place in 2005; estimate
of annual new light installations

Water & Sewage Nancy Newell City of Durham Energy consumption & costs for
water and wastewater treatment,
indicators, energy cost and
consumption in admin. buildings

Water & Sewage Glen Whisler Durham County | Energy consumption and costs for

TWWTP, vehicle fleet info and
measures

Local Government
Solid Waste

Michael Turner

Durham County

Tons of solid waste produced by
County’s operations
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13 Appendix F: 2004/05 Energy Use & Costs by Indivi

Buildings

Building

Table 43. City of Durham Buildings: 2005 Energ
Energy Use

Electricity
(kwh)

Natural
Gas
(therms)

Energy Cost

Electricity
(%)

Conmumption, Costs and Building Size

Natural
Gas

(3)

dual

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 CREEKRD | 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
400US 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 ENC 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
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Building Energy Use Energy Cost

Electricity ez Electricity ez

(kWh) oy (®)

(therms)

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 11.4
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 | 0 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 (l\slatural Electricity e o
(KWh) as ) Al\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 5,119.71 | 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 |0 252 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 |0 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

Building

Energy Use
Electricity

(KWh)

Natural Gas
(therms)

Table 44. Durham County Buildings: 2005 Energy Congmption, Costs and Building Size

Energy Cost
Electricity

©)

Natural Gas

©)

Floor Area
('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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Building

Energy Use

Electricity

Natural Gas

Energy Cost
Electricity

Natural Gas

Floor Area

(kWh)

(therms)

©)

©)

('000s sf)

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

Table 45. School Board Buildings: FY2004-2005 Eneyg

Energy Use

onsumption, Cost and Building

Energy Cost

Size

Electricity Natural Electricity Natural

Building (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 Blvd 529,555 34,186 40,953.74 37,785.50 53.49
Creekside 1,049,536 12,708 74,093.69 14,456.53 85.89
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Energy Use Energy Cost

Electricity = Natural Electricity Natural

Building (kwh) Gas (therms) (%) Gas ($) Floor Area (‘000s sf.)
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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14 Appendix G: Changes to Building Tenure (Fiscal Y
through 2030)

Table 46. Changes to Building
Building

Name/
Address

Change
to Size/
Tenure

Tenure in Durham 2002030

Estimated
Electricity
(kwh)

Estimated
Natural
Gas (therms)

ear 2005

Jurisdiction

Campus Hills | Addition of weight room 1,300 (weight | 22,000 51,000 City of Durham
Park & room) 100
Recreation (office/
Centre storage)
Environment | Construct an Environmental Not funded or | NA NA City of Durham
al Education | Education Center with designed at
Center classroom and meeting this time

space. Initial site selection is

West Point on the Eno Park,

but Sandy Creek Park is also

possible.
Leigh Farm Historically-accurate No new NA NA City of Durham
Historic Site | restoration of the National facilities.
Renovation, Register Property Leigh Farm, | Current
Phase lI including the 1832 house and energy costs

buildings as a Rural to be

Life Educational Center and assumed by

creating a small visitor center. | City.
NECD This project includes the 30,000 sq ft 1,007,500 1,911,000 City of Durham,
Recreation purchase and renovation of the | DPS space, Durham County
Center Holton Middle School site as a | 35,000 and Durham

full-service recreation center shared Public Schools

with gym. This is a City, space. No

County & DPS partnership; decisions yet

DPS will manage it. on cost

sharing.

New Park - Request is for acquisition of a | Funding for NA NA City of Durham
SE Durham parcel adequate for a land

community park (min 20 acres) | acquisition

in SE Durham to be developed | only at this

with amenities and athletic time

fields.
Northern This project designs and Not funded NA NA City of Durham
Athletic Park | develops an eight-field athletic | nor designed

complex north of Snow Hill at this time

Road, with utilities and parking

to be shared with proposed

adjacent middle school.
Southwest Design and construction of a Not funded or | NA NA City of Durham
Durham full-service rec center (pool designed at
Recreation and gym) to serve SW this time
Center Durham.
Durham Design and construction of a 100,000 970,000 3,579,000 City of Durham
Performing new 2,800 seat theatre for

Arts Center

major concerts, plays and the
American Dance Festival.
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Building

Name/
Address

Change
to Size/
Tenure

Estimated
Electricity
(kwWh)

Estimated
Natural
Gas (therms)

Jurisdiction

City Hall This project corrects deferred 5,000 77,500 147,000 City of Durham
Annex Major | maintenance conditions in the
Renovation 56,877 square foot City Hall

Annex/

Planning Building and includes

a 5,000 sf. addition
Camden Construct a masonry building Unknown NA NA City of Durham
Ave. Radio to replace the two modular
Building buildings currently in use and

improve lightning

protection and grounding.
Fire Station Fire station to serve the far N 6,500 100,000 23,600 City of Durham
#15 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.
Fire Station Fire station to serve the SW 6,500 100,000 236,600 City of Durham
#16 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 20086.
Fire Station This fire station will serve the 6,500 100,000 236,600 City of Durham
#8 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 20086.
Joint A joint funded project to be 30,000 470,700 1,092,000 City of Durham
911/E.0.C constructed on county-owned
Building property near Lowes Grove.
Durham Construction of a multi-modal Unknown NA NA City of Durham
Station transportation center in central

Durham that will provide bus,

rail, regional transit and taxi

services. Part of the NC

Transportation Improvement

Plan.
Animal New construction 3,340 Durham County
Control
East Durham | New construction 26,649 Durham County
Branch
Library
EMS Old New construction 6,016 Durham County
Fayetteville
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Building Change Estimated Estimated Jurisdiction
Name/ to Size/ Electricity Natural

Address Tenure (kwh) Gas (therms)

St (Station 2)

Health and New construction 244,000 Durham County
Human

Services

Complex

Justice New construction 255,000 Durham County
Center

Main Library | Expansion Unknown Durham County
North New construction 26,649 Durham County
Durham

Branch

Library

Senior New construction 35,000 Durham County
Center

South New construction 26,649 Durham County
Durham

Branch

Library

Sheriff/Policy | New construction 17,000 Durham County
Training

Center

Carmichael The Carmichael Building, 114,226 1,734,450 41,453 (therms) | Durham County
Building Health Department, and DSS

Health Buildings are not needed upon | 73,000 2,549,306 199 Durham County
Department completion of the Human

Social Services Complex. (Source: 43,776 796,052 78,340 Durham County
Service 2006-2015 CIP)

Building
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15 Appendix H: Discrepancies between 1999 and 2006
Inventories

Table 47. Differences in Community Baseline Emissis Between the 1999 and 2006 Inventories

Sector Energy Consumption (MMbtu) GHG Emissions

1999 Inventory 2006 Inventory 1999 Inventory 2006 Inventory
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 the 1982@86 inventories can be partially accounted for b
the methods used for calculating electricity enoissi According to the CCP Protocol, if there isyame
electricity provider in the community, coefficierdbould reflect the energy generation of that paldr
provider, however, if there is more than one prexjdoefficients should reflect the average fordhd

to which the community is connected. In the 1998ore Duke Power was the only energy provider
accounted for. Since approximately 47% of energylpced by Duke was generated by coal and the rest
from nuclear, hydro and other low emission sourtes,total emissions from electricity were calceitht
as the equivalent of 47% of the emissions of cdal 18 Ibs/kWh*0.47=0.366 Ibs/kWh). This
methodology results in a much lower coefficientnthreas used in the current report. In the 2006 tepor
coefficients were calculated based on the regi@hettricity emission factors defined by the North
American Electric Reliability Council (NERC) sinamultiple electricity providers were taken into
account. These coefficients correspond to regietedtricity grids to which cities are connectedd an
reflect the emissions of electricity sources in tbgion. Based on the most current set of coeffisie
greenhouse gas emissions from electricity generatiere higher in 2005 than they were in 1998 (1.425
Ibs/kWh in 1998 to 1.463 lbs/kWh in 2005) and tli@re, emissions have, in fact, increased at a highe
rate than energy consumption.

It is useful to compare the energy consumptiondmta between 1998 and 2005 to ensure that in@ease
in consumption are consistent with population gtovBoth the residential and industrial sector shtibae
reasonable amount of growth in energy consumptimwever, the commercial sector’'s consumption
appears to have more than doubled in seven ye¢assunlikely that this sector has grown at thiterand

is more likely that the discrepancy can be accaluritg by the fact that new inventory is more
comprehensive than the last.

It may also be helpful to note that, although GHf8ssions seem to have grown drastically, whichlzan
discouraging, it is likely that the previous invent was not as comprehensive in including emissions
sources. As a result, it is likely that the 199@=imtory greatly underestimated emissions.

Table 48. Differences in Government Operations BaBee Emissions Between the 1999 and 2006 Inventaosie

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
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The buildings sector in the 1998 inventory onlylumed city owned facilities. The inclusion of count
owned facilities in the 2005 inventory, combinedhathe change in energy coefficients, can accoomt f
the increase in emissions. Differences in emissodngdividual facilities, such as City Hall Plaga 000
tons in 1998 to 4,340 tons in 2005), can be acealfdr by the change in energy coefficients comibine
with possible increases in consumption.

Vehicle Miles Traveled

The 2005 VMT estimates are based on the most dumedel available for calculating VMT and were
provided to ICLEI by the DCHC MPO. The discrepahetween the VMT numbers in the old and new
reports reflects both a growth in transportatiortha past 7 years and the increased accuracy of VMT
modeling methodologies. The major increase in prartation emissions between 1998 and 2005 can be
accounted for by this change in VMT estimates.

Baseline Vehicle Miles Traveled (VMT) 1.5 million (1998 inventory) 3.2 million (2005 inventory)

Projected Target Year VMT 2.4 million (2025 — 1998 5.2 million (2030 — 2005
forecast) forecast)

Population

The change in baseline population is consisterit thi¢ population growth rate used to project pdpta

in 2030. In 1998, it was predicted that the popofatvould grow by an average rate of 1.6 percent pe
annum until 2025. In fact, it grew at 2 percent panum until 2005 and is projected to grow at an
average rate of 1.2 per annum until 2030. Nonethkelde growth from 1998 to 2030 is projected to be
1.5 percent per annum which is consistent with 1®@$ections. This reflects a projected deceleratin
population growth over the time period. Therefdtesre is no major discrepancy between population
estimates in the 1999 and 2006 reports.

Baseline Population 211,700 (1998 41,470 (2005
inventory) inventory)

Projected Population 300,600 (2025 - | 311,370 (2030 —
1998 forecast) 1998 forecast)
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16 Appendix I: Additional Online Resources

North Carolina - Division of Pollution Prevention and Environmental Assistance

To protect the environment and conserve naturaduress by providing technical assistance on the
elimination, reduction, reuse and recycling of wasind pollutants. This website serves as addoid
information within North Carolina for support to n@us projects, and includes funding available to
communities within the Statbttp://www.p2pays.org/general info)

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

Duke Energy — Energy Efficiency and Conservation litiatives - Duke Energy offers a variety of
energy efficiency and conservation programs tautstomers. The programs also help customers save
money on their energy bills by making their homad ausinesses more energy efficient. This website
offers information for residential, business angéabusiness.
http://www.duke-energy.com/environment/energy_éfficy/initiatives/

North Carolina State Energy Office — This office is the lead agency for energy praggand services
and serves as the official source for energy infdiom and assistance for consumers, businesses,
government agencies, community colleges and schaudsthe residential, commercial and industrial
sectors. The Office's main areas of focus arerdltere fuels; energy information and education;rgye
efficiency for industry and state agencies, unitiess community colleges and local government; and
renewable energittp://www.energync.net/

Natural Capitalism Solutions Climate Protection Marual - This Climate Protection Manual for Cities
is designed to provide local governments with thigegtise they need to curb their city’s greenhayee
emissions.http://www.natcapsolutions.org/ClimateProtectionMalhtm

The GHG Action Guide - Created by the BC Climate Exchange, this is a gweelb tool for
municipalities that may have limited resources pravides adaptations to current municipal actidnad t
are cost effective and already viable in many othanicipalities. The website has various actidre t
can be taken related to transportation, wastediog$ and land use (and many more) to help redit® G
emissionshttp://www.ghgactionguide.ca/about/

SustainLane Government Best Practices DatabaseThis is a free online database of best practices
searchable by category. The database is designedate and local government professionals and thei
preferred contractor$ittp://sustainlane.us/home.jsp

EPA — Green Power Partnership- The Green Power Partnership encourages orgams&ab purchase
green power as a way to reduce the environmenfadéts associated with conventional electricity use.
This website provides a large amount of informat@md tools for governments and businesses
http://www.epa.gov/greenpower/index.htm

Cool Mayors Website - Mayors in the United States who have committieeirt cities to reducing
greenhouse gas emissions. This website contasnsaesses page as well as a taking action secttbn a
various tools available to Mayors and local goveznta.
http://www.coolmayors.org/common/11061/?clientiD861
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ICLEI International Progress Report - Cities for Climate Protection — This report is available for
download via the ICLEI US website it details on h®46 local governments in 27 countries are
collectively reducing greenhouse gas emissionsboyillion tons a year.
http://www.iclei.org/index.php?id=391

ICLEI USA's Cities in Action Report — This report is available for download througke ICLEI US
website and it offers budget saving tips for logabernments reducing greenhouse gas emissionsewel
US case studies are included, and it contains dasy steps that will guide the development of aal.oc
Action Plan. http://www.iclei.org/index.php?id=391
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17 Appendix J: Speculative Forecast Data and Method  ology

Table 49. North Carolina Climate Action Plan Advisay Group (CAPAG) Recommendations

2020 GHG
Reductions
Actions (MMtCO2e)
RCI MEASURES
3.9 (mid EE
investment)
18.3 (high EE
RCI-1 Demand Side Management Programs for the RCI Sectors investment)
RCI -2 Expand Energy Efficiency Funds 8.2
RCI -3 Energy Efficiency Requirements for Government Buildings 1.7
RCI -4 Market Transformation and Technology Development Programs 2.1
RCI -5 Improved Appliance and Equipment Efficiency Standards 1
RCI -6 Building Energy Codes 4.4
Beyond Code' Building Design Incentives and Targets, Incorporating Local
RCI -7 Building Materials and Advanced Construction 2.9
Education (Consumer, Primary/Secondary, Post-Secondary/Specialist, not
RCI -8 College and University Programs quantifiable
Green Power Purchasing (required for state facilities) and Bulk Purchasing
RCI -9 for Energy Efficiency or Other Equipment 0.4
RCI -10 | Distributed Renewable and Clean Fossil Fuel Power Generation 3.9
RCI Energy and Emissions Technical Assistance and Recommended
RCI -11 | Measure Implementation 2.8
Sector Total After Adjusting for Overlap 31.3 (mid EE investment) 35.0 (high EE investment)
ENERGY SUPPLY MEASURES
ES-1 Renewable Energy Incentives 0
ES-2 Environmental Portfolio Standard 37.7
ES-3 Removing Barriers to CHP and Clean DG 1.6
ES-4 CO2 Tax and/or Cap and Trade TBD
ES-5 Legislative Changes to Address Environmental and Other Factors TBD
ES-6 Incentives for Advanced Coal 8.3
ES-7 Public Benefit Charge 4.5
ES-8 Waste to Energy 0.01
ES-9 Incentives for CHP and Clean DG included in ES-3
ES-10 NC Green Power Renewable Resources Program 0
Sector Total After Adjusting for Overlap (combined with RCI) 53.3
TRANSPORTATION AND LAND USE
TLU-1b Land Development Planning 1
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TLU-1a Multi-Modal Transportation and Promotion 3
TLU-3a Feebates to Raise Revenue included in TLU-1b
TLU-3b Feebates to Change Fleet Mix 0.5
TLU-4 Truck-Stop Electrification included in TLU-8
TLU-5 Tailpipe GHG Standards 8.08
TLU-6 Biofuel Bundle 3.25
TLU-7 Procure Efficient Fleets Includes in TLU-6
TLU-8 Anti-ldling 0.2
TLU-9 Diesel Retrofits TBD

TLU-10a | Fuel Tax Incentives (50 cents/gallon) 13.9
TLU-10b | Fuel Tax Incentives (10 cents/gallon) 2.8
TLU-11 Pay as You Drive Insurance 5.3
TLU-12 Incentives for Advanced Tech Vehicles n/a

TLU-13 Buses Clean Fuels included in TLU-6
Sector Total After Adjusting for Overlap 42.84

AGRICULTURE, FORESTRY AND WASTE

AFW-1 | Manure Digesters and Energy Utilization 0.9
AFW-2 | Biodiesel Production-Incentives for feedstocks and production plants 0.8
AFW-3 | Soil Carbon Management (including organic farming incentives) 0.4
AFW-4 | Preserve Agricultural Land 0.3
AFW-5 | Agricultural Biomass Feedstocks for Electricity or Steam Production 0.01
AFW-6 | Policies to Promote Ethanol Production 6.9
Forest Protection - Reduced Clearing and Conservation to Non-

AFW-7 | Forest Cover 4.3
AFW-8 | Aforestation and/or Restoration of Non-Forested Lands 2.4
AFW-9

& 10 Expanded Use of Forest Biomass and Better Forest Management 3.6
AFW-11 | Landfill Methane and Biogas Energy Programs 1.9
AFW-12 | Increased Recycling Infrastructure and Collection 0.5
AFW-13 | Urban Forestry Measures TBD

Sector Total After Adjusting for Overlap 21.89

CROSS CUTTING ISSUES

CC-1 GHG Inventories and Forcasts not quantifiable

CC-2 GHG Reporting not quantifiable

CC-3 GHG Registry not quantifiable

CC-4 Public Education and Outreach not quantifiable

CC-5 Adaptation not quantifiable
Options for Goals or Targets (for CAPAG in support of

CC-6 COMMISSION) not guantifiable

All of the CAPAG recommendations, excluding agriatg, forestry and waste measures were added
together and then converted from metric tonnestints.

96.14 MMtCO2e = 105,949,280 tons of GHG
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Using US Census population projection data, it egtBnated that approximately 2.75% of the poputatio
of North Carolina will reside in Durham in 2030.i§fraction of state level emission reductions tesn
attributed to Durham.

105,949,280 * 0.0275 = 2,913,523 tons of GHG reiunst in Durham

Table 50. Proposed Federal Actions on Climate Chaeg

Cabinet Committee on Climate Change Science and Technology Integration

Increased Budget for Climate Change Activities

Tax Incentives to Reduce Greenhouse Gas Emissions

Climate Change Technology Program (Hydrogen, Low Emission Coal Generation, Fusion)

Climate Change Science Program (CCSP): research, earth observation

Near-Term Greenhouse Gas Reduction Initiatives: Climate Vision Parternships, Climate Leaders,
Voluntary Reporting Program, Targeted Incentives for Sequestration, SmartWay Transport
Partnership, Increased fuel efficiency standards for light trucks

International Cooperation: Methane to Markets Partnership, International Partnership for a
Hydrogen Economy, Carbon Sequestration Leadership Forum, Generation IV International
Forum, Renewable Energy and Energy Efficiency Partnership, Regional and Bilateral
Cooperation, Global Environmental Facility, Tropical Forest Conservation Act (TFCA), President's
Initiative Against lllegal Logging

For more information on these programs, pleasé tip://www.state.gov/g/oes/rls/fs/2004/38641.htm

It was assumed that national emissions would bacestiby 500,000,000 metric tons. This is equivalent
to approximately 484,880 tons of GHG that couldhtigbutable to Durham based on population
forecasts for 2030.
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18 Appendix K: Sample Measures for Achieving Emissi

Table 51. Residential Emission Reduction Scenarios

ons Reduction Scenarios

Suggested Description Low Medium High
Measure
Expand Measures implemented to date result in 34,290 51,430 85,720
conservation | less than 1% emissions reduction. If they
measures were ramped-up and other measures 8% of households (7,829) 12% of households (11,740) 20% of households (19,571)
were considered, such as implementing improve efficiency by 35% improve efficiency by 35% improve efficiency by 35%
or or or
:jhoeneD?rI:?)tII’:_lgre:géi?r]esasz:ljrr(e)ls,lglf]]aé;’vti?r:;e 19% of house_hc_)lds (18,239) 30% of house_h(_)Ids (27,356) 47% of house_h(_)lds (45,596)
. ' . . improve efficiency by 15% improve efficiency by 15% improve efficiency by 15%
would aim for an conservative scenario of
2%, typical scenario of 3% and
aggressive scenario of 5%
Expand Alternative energy measures 3,210 8,020 16,040
alternative implemented to date are minor (1,600t);
energy induding solar water heater installations, 0.002% of households (257) 0.007% of households (642) 1% of households (1,283)
measures passive heating and cooling, geothermal use 100% green power use 100% green power use 100% green power

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.

or
3% of households (2,568)
use 10% green power

or
7% of households (6,416)
use 10% green power

or
13% of households (12,832)
use 10% green power

Total 37,500 59,450 101,760
Table 52. Commercial Emission Reduction Scenarios
Suggested Description Low Medium High
Measure
Energy Conservation and efficiency 108,050 216,110 540,270
conservation | programming should be targeted to

programming

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.

15,436 1,000 sqft businesses
reduce emissions by 10%

or

1,544 10,000 sqft businesses
reduce emissions by 10%

or

4,410 1,000 sqft businesses

30,873 1,000 sqft businesses
reduce emissions by 10%

or

3,087 10,000 sqft businesses
reduce emissions by 10%

or

8,821 1,000 sqft businesses

77,181 1,000 sqft businesses
reduce emissions by 10%

or

1,544 10,000 sqft businesses
reduce emissions by 10%

or

22.052 1,000 sqft busnesses
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reduce emissions by 35%
or

441 10,000 sgft businesses

reduce emissions by 35%

reduce emissions by 35%
or

882 10,000 sqft businesses
reduce emissions by 35%

reduce emissions by 35%

or

2,205 10,000 sqft businesses
reduce emissions by 35%

New Growth in the commercial sector is 50,000 99,990 249,990
construction | expected to increase GHGs by 1 million

energy tons by 2030. By focusing on initiatives 7,143 new 1,000 sqft 14,284 new 1,000 sqft 35,713 new 1,000 sqft

efficiency to increase efficiency, emissions could be businesses avoid 10% of businesses avoid 10% of businesses avoid 10% of

reduced by 5%, 10% and 25% emissions emissions emissions

. or or or

respectively. 714 new 10,000 sqft 1,428 new 10,000 sqft 3,571 new 10,000 sqft

businesses avoid 10% of businesses avoid 10% of businesses avoid 10% of

emissions emissions emissions

or or or

2,041 new 1,000 sqft 4,081 new 1,000 sqft 10,204 new 1,000 sqft

businesses avoid 35% of businesses avoid 35% of businesses avoid 35% of

emissions emissions emissions

or or or

204 new 10,000 sqft 408 new 10,000 sqft 1,020 new 10,000 sqft

businesses avoid 35% of businesses avoid 35% of businesses avoid 35% of

emissions emissions emissions

Alternative Promote the use of alternative fuels and 31,610 94,820 158,040

energy green power purchasing. 1%, 3%, and
purchases 5% uptake building into the 3 scenarios. 4,516 1,000 sqft businesses | 13,546 1,000 sqft businesses | 22,577 1,000 sqft businesses

purchase 10% green power
or

452 10,000 sgft businesses
purchase 100% green power
or

452 1,000 sqft businesses
purchase 10% green power
or

45 10,000 sqft business
purchase 100% green power

purchase 10% green power
or

1,355 10,000 sqft businesses
purchase 100% green power
or

1,355 1,000 sqft businesses
purchase 10% green power
or

135 10,000 sqft business
purchase 100% green power

purchase 10% green power
or

2,258 10,000 sqft businesses
purchase 100% green power
or

2,258 1,000 sqft businesses
purchase 10% green power
or

226 10,000 sqft business
purchase 100% green power

Total

189,660

410,920

948,300

Table 53. Industrial Emission Reduction Scenarios
Suggested

Measure

Description

Demand and
supply side
management

No tangible attempts to reduce emissions
or improve energy efficiency or use
alternatives have been made in the
Industrial sector. GHGs could be reduced

64,060

1,602 10,000 sqft facilities
improve efficiency by 10%

128,130

3,203 10,000 sqft facilities
improve efficiency by 10%

320,320

8,008 10,000 sqft facilities
improve efficiency by 10%
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by 5%, 10% and 25% respectively in 3
scenarios.

or
458 10,000 facilities improve
efficiency by 35%

or

1,602 10,000 sqft facilities
purchase 10% green power
or

160 10,000 sqft facilities
purchase 100% green power

or

915 10,000 facilities improve
efficiency by 35%

or

3,203 10,000 sqft facilities
purchase 10% green power
or

320 10,000 sqft facilities
purchase 100% green power

or
2,288 10,000 facilities
improve efficiency by 35%
or

8,008 10,000 sqft facilities
purchase 10% green power
or

801 10,000 sqft facilities
purchase 100% green power

Total

64,060

128,130

320,320

Table 54. Transportation Emission Reduction Scenaois
Suggested Description Low Medium High
Measure

Land Use It is commonly acknowledged that land 147,590 295,170 442,760
Planning use planning have a great influence over
GHG emissions related to transportation, 20,913 mid-sized cars 41,824 mid-sized cars 62,736 mid-sized cars
however it is also very difficult to quantify avoided avoided avoided
this impact. Without knowing specifics
regarding Durham's land use plans out to or or or
2030, itis difficult to assess the GHG 41,825 mid-sized cars avoid | 83,647 mid-sized cars avoid | 125,472 mid-sized cars avoid
impact with any certainty. However, we 50% of trips 50% of trips 50% of trips
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 Current alternative fuel & vehicle 34,820 69,640 104,460
Fuels & initiatives in the community include Duke
vehicles and the Triangle Council's CNG vehicles, 5,527 mid-sized cars 11,054 mid-sized cars 16,581 mid-sized cars
the promotion of E85 and biodiesel, replaced with hybrids replaced with hybrids replaced with hybrids
amounting to aprox 3,370t of GHG
reduction. At a minimum, with limited or or or
effort these |n|t|§1t|ves could b_e |ncreas_ed 5,790 mid-sized cars switch | 11,580 mid-sized cars switch | 17,370 mid-sized cars switch
bY10X by 203(_) na cons_ervatlve, Z_OX Ina from gas to E85 from gas to E85 from gas to E85
mid, and 30x in aggressive scenario.
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Expanded Durham County has a goal of 15% 25,530 26,750 48,630

Durham reduction in VMT by 2010. With a target
County year of 2030, this goal could be doubled 4,019 mid-sized cars reduce | 4,211 mid-sized cars reduce | 7,656 mid-sized cars reduce
Commute to 30% in an aggressive scenario, 25% in trips by 10% trips by 10% trips by 10%
; o i ; or or or
-Igrelguction a moderate, and 20% in a conservative. 7,235 mid-sized cars reduce | 7,581 mid-sized cars reduce | 13,781 mid-sized cars reduce
Ordinance trips by 50% trips by 50% trips by 50%
Total 207,940 391,560 595,850

Table 55. Local Government Buildings Emission Reduimn Scenarios
Suggested Description Low Medium High
Measure

etc. Reductions are based on 1%, 5%,
and 15% offset from alternative energy
sources.

City and County’s top 5
energy intensive facilities use
2% green power

or

Total City and County
building stock use 1% green
power.

Energy Some efficiency initiatives are already 4,800 9,600 16,800
efficiency planned. More could be done with the
upgrades remaining building stock. A 35% City and County's top 5 City and County’s top 5 Total City and County
/expansion of | reduction in overall energy would be energy intensive facilities energy intensive facilities building stock improves
existing considered aggressive, while lesser improve efficiency by 18% improve efficiency by 36% efficiency by 39%
; or or
programs ?oirfhe en '[Ca:)gnessex;ltjil\?eb: ng‘?;gisglpmp”ate Total City and County Total City and County
. building stock improves building stock improves
approaches (ie 10 & 20%). efficiency by 11% efficiency by 22%
Energy supply | Alternative energy sources could be 480 2,400 7,200
management pursued or subsidized via green tags

City and County’'s top 5
energy intensive facilities use
9% green power

or

Total City and County
building stock use 6% green
power.

City and County’s top 5
energy intensive facilities use
27% green power

or

Total City and County
building stock use 17% green
power

Total

5,280

12,000

24,000

Table 56. Local Government Fleets Emission ReductioScenarios
Suggested

Measure

Description

Medium

Active
Transportation

Initiate active transportation in County
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,

60

remove 6 vehicles from fleet
or

reduce the usage of 20
vehicles by 30%

100

remove 10 vehicles from fleet
or

reduce the usage of 34
vehicles by 30%

210

Remove 21 vehicles from
fleet

or

reduce the usage of 71
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1/2 in the moderate scenario and equal
parts in the aggressive scenario.

vehicles by 30%

biodiesel in fleet, moderate includes
50% and aggressive includes 80%.
Fleet expected to increase by 9% (150

projected to increase from 430,370gal
to 469,103 gal.

vehicles) by target year, therefore diesel

14,356 gallons of regular
diesel replaced with B20
or

3,586 gallons of regular
diesel replaced with B80

Fleet The vehicle replacement plan should be 180 260 350
Efficiency expanded beyond the police vehicles in
the City as well as to the entire Durham 77 full-sized vehicles 111 full-sized vehicles 150 full-sized vehicles
Fleet. An underutilized vehicle study downsized to compact downsized to compact downsized to compact
should also be done in the County.
Hybrid Conservative is to double hybrid fleet in 30 120 240
Vehicles City from 2 to 4 and for County to match
fleet with 4 of its own. Moderate replace 5 mid-sized replace 19 mid-sized replace 39 mid-sized
scenario is 4 times the conservative (16 vehicles with hybrids vehicles with hybrids vehicles with hybrids
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

35,487 gallons of regular
diesel replaced with B20
or

8,872 gallons of regular
diesel replaced with B80

55,873 gallons of regular
diesel replaced with B20

or
13,968 gallons of regular
diesel replaced with B80

Ethanol (E85)

Conservative scenario includes
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.

90

9,424 gallons of regular
gas replaced with E85

2,040

213,613 gallons of regular
gas replaced with E85

4,070

426,178 gallons of regular
gas replaced with E85

Total

550

2,990

5,610

Table 57. Lighting Emission Reduction Scenarios
Suggested Description Low Medium High
Measure

Alternative Alternative energy sources could be 1,830 4,580 9,160

energy pursued or offset using green tags.

sources Reductions are based on 10%, 25%, and purchase 17% green purchase 43% green purchase 86% green
50% offset. power power power

Additional Additional energy efficiency measures 370 920 1,830

energy include decreasing the number of

efficiency streetlights, decreasing the hours of 6,843 streetlights with 17,015 streetlights with 33,846 streetlights with

measures - operation, and improving the efficiency of 10% improved efficiency 10% improved efficiency 10% improved efficiency
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operational

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, 5% in a mid and 10% in an
aggressive scenario.

or

1,955 streetlights with
35% improved efficiency

or

4,862 streetlights with
35% improved efficiency

or

9,670streetlights with 35%
improved efficiency

Additional
energy
efficiency
measures -
technological

It is expected that LED technology will be
available for streetlight lamps in the next
few years. This technology is 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%.

1,100

2,200

3,300

Total

3,300

7,690

14,290

Table 58. Water and Sewage Emission Reduction Sceis
Suggested Description Low Medium High
Measure

Water Brown's and William's water treatment 890 1,780 3,110
Conservation - | facilities are expected to produce 8880t
Expanded of GHGs in 2030. A conservative 256 million gallons to be 512 million gallons to be 894 million gallons to be
Program scenario would be to reduce that by conserved conserved conserved
10%, 20% for a moderate scenario, and
35% for an aggressive scenario.
Efficiency Neither the City nor the County reported 4,210 8,430 14,750
improvements | any initiatives to improve the efficiency
of the treatment processes, pumps, All facilities improve All facilities improve All facilities improve
motors etc. It's reasonable to assume efficiency by 13% efficiency by 25% efficiency by 44%
that there is significant room for
improvement in this area.
Energy supply | Alternative energy sources could be 420 2,110 6,320
management pursued or subsidized via green tags
etc. Reductions are based on 1%, 5%, purchase 1% green power | purchase 5% green power purchase 15% green
and 15% offset from alternative energy. power
Total 5,520 12,320 24,180
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