Background Study #10

Energy Conservation Profile

The availability and use of energy resources isygortant consideration for residents, businessegelopers, institutions,
and all levels of government. Energy heats andscoof indoor environments, fuels our vehicles, poners our computers,
appliances, and equipment. Energy is critical tornadern lifestyle. As the technology in our madkfestyle increases, so
does our reliance on energy resources.

Ever-changing energy usage, costs and availabiliylights the need to understand and manage eigerggumption
patterns. The energy crisis of the 1970s sparkieddst in energy conservation measures, such pealarg and alternative
energy sources. Community development plans andigadeveloped in subsequent years often highdijehergy
conservation through energy efficient resideniia design practices. Unfortunately, as energy begpmcreased and costs
fell, conservation measures became less populaindraimilar instability in the Middle East at thatset of the Z1century,
awareness for energy consumption and opporturidiesonservation has risen. In conjunction withr@asing concern for
the limits of non-renewable resources, their impact the environment, and the impacts of spravwboal government,
public interest in transit, construction standa(dsy. road and parking design minimums), and radti&re energy sources has
been renewed.

This profile will analyze the impact of communitg\elopment patterns, the transportation networdt,ublic infrastructure
among other plan components on the present usgeodyein Lebanon County. It will identify currenteasures and
additional opportunities to reduce energy consuompéind trends in renewable energy sources.

Energy Uses

Energy is integrated in the operation of most afmodern built-facilities. Homes, offices, factarjieschools, hospitals, and
infrastructure systems rely on electricity and o#rgergy sources for lighting and indoor climataeteol—heating,
ventilation, and air conditioning. In addition, tbperation of these facilities increasingly reliselectronic systems, in
addition to advanced appliances and equipmenthé@r respective functions.

In modern society, the vast majority of transpaotats aided by vehicles—vehicles that are powédngdasoline or other
fuels. Automobiles, trucks, busses, trains andaaigs carry people, goods and services within atden communities.
They transport supplies between business and indsstidents to schools and recreationists to flejsports and
entertainment destinations. In urban areas wheidarces, work places, and leisure destinationslase to one another,
people can walk or bicycle, take public transpastgtor hire taxi service to their destinations hil& these options may be
available in rural areas, they may not be efficmmtealistic for destinations that are far-remofredn one another.

Lebanon County is a county in transition from rucatirban status. Its city, boroughs and even @astof surrounding
townships along the Route 422 corridor are cleantyan yet the remainder of the county is still sglg characterized by
agricultural and forested landscapes. This duatikes is difficult to determine countywide polityat will fit each
community. Energy choices, particularly for travaale more limited in rural areas, as is the sehseed for providing and
managing such choices. Nonetheless, in a timeco¢ased awareness for energy costs, it is prudemtrisider where and
how municipal policy and regulations can impactrggeuse by residents and the public sector.

Energy Sources

Utility Gas

Utility gas, or natural gasis comprised mainly of methane. As a househcét] fuatural gas is used in fuel stoves, furnaces,
water heaters, clothes dryers and other houselpplibaces. The availability of natural gas is dlsportant for economic
development, as major industry generally requigdsnal gas as an available resource for produdiateel, glass, paper,
clothing, brick, and electricity as well as heatmgposes.

! Energy Information Administration, www.eia.doe.gov
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Natural gas burns more cleanly than other fossilstut has fewer emissions of sulfur, carbon, mitrgen than coal or all,
and it has almost no ash particles left after mgnAs with other fossil fuels, burning natural gasduces carbon dioxide, a
greenhouse gas. However, its relatively clean-lmgrproperties, when compared to other carbonadeelss are one reason
that the use of natural gas, especially for eleitgrpeneration, has grown so much and is expdotgdow even more in the
future. Additionally, compressed natural gas cambed as a clean alternative to other vehicle fudth an energy
efficiency comparable to gasoline engines but lotiven most modern diesel engines.

Bottled Gas (Proparte)

Propane is a non-renewable fossil fuel, like thieir@d gas and oil from which it is produced. Whemmonly sold as fuel, it
is also known as liquefied petroleum gas (LPG oigaB). Like natural gas (methane), propane isrleds and odorless,
therefore foul-smelling mercaptan is added to ngd®leaks easy to detect. Because of its clearrigupnoperties and
portability, propane is often chosen to fuel indequipment such as fork lifts and as an alterndtesesportation fuel.
Propane-fueled engines produce much fewer emissiocerbon monoxide and hydrocarbons compared<olige engines.
Like all fossil fuels, propane emits water vapod @arbon dioxide, a greenhouse gas.

Although propane accounts for 3 percent or ledwafe heating fuels in Pennsylvania and Lebanon §oiirthas some

very important uses. Propane is the most commorteai energy in rural areas that do not have ahgas service. It is
used for heating homes, heating water, cookingrafifjerating food, drying clothes, and fueling giasplaces and
barbecue grills. On farms, it is used to dry card power farm equipment and irrigation pumps. Besses and industry use
propane to run their fork lifts and other equipmeXiiout 40 percent of propane is used by the cha@rmdustry as a raw
material for making plastics, nylon, and other mate. While only a small fraction of propane ieddor transportation, it is
the largest alternative transportation fuel in tegkay. Instead of gasoline, propane is often usddel fleets of vehicles used
by school districts, government agencies, and édxaompanies. In recreational pursuits, hot alobak use propane to heat
the air that makes them rise.

Petroleum

Petroleum is the most commonly used energy sosugglying about 40% of the planet's energy. Pairlés used to
produce fuels, such as gasoline (petrol), diesel,raimerous fuels for heating. This rich energya®is obtained from the
processing of crude oil (including lease condensatgural gas, and other hydrocarbon compodnds.

Diesel Fuel

Diesel is a specific fractional distillate of fual (mostly petroleum) that is used as fuel in dlengines. Diesel is not as
dense as lube oil, but is about 15% denser thavligasand releases about 15% more megajoulestpettian gasoline.
Diesel is generally simpler to refine than gasotine often costs less, but contains higher quastif sulfur. European
emission standards have forced oil refineries &ordttically reduce the level of sulfur in diesellfudhe United States has
lagged behind in this initiative, although morergient emission standards have been adopted wttighsition to ultra-low
sulfur diesel (ULSD) starting in 2006 and becomingndatory in 2010. Although high levels of sulfardiesel are harmful
for the environment, lowering sulfur also redudes lubricity of the fuel, meaning that additives aequired to lubricate
engines. Diesel fuel in the United States typicalgo has a lower measure of ignition quality, itésyin worse cold
weather performance and some increase in emisdibrshenefit of diesel is that it contains appraatiety 18% more
energy per unit of volume than gasoline, whichpglaith the greater efficiency of diesel enginemtabutes to fuel
economy (distance traveled per volume of fuel corex).*

Fuel OIl

Fuel oil provides high efficiency and low emissioNew oil heating systems boast energy efficiemtings ranging from 83
to 94 percent. The emissions from home heatingreilabout the same as those from a similar-sizéwar. The latest oil-
fueled home heating systems are nearing zero emg&r smoke and combustion discharge, resultindeaner air. Fuel
oil is the most common form of primary home heafingf in Lebanon County and is sold by severalllscppliers.

2 Energy Information Administration, www.eia.doe.gov
% Oracle ThinkQuest Education Foundation. libraipkhuest.org/21794/energysources.html
* Wikipedia. _http://en.wikipedia.org/wiki/Diesel
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Electricity

Electricity is a second generation energy soursdt, ia generated through the burning of natural gé or coal, by nuclear
generators, or by wind turbines or hydroelectrimdaThese primary sources have a variety of costeavironmental
impacts.

Pennsylvania was one of the first states to deaggtis retail electric power markets, signed Ietpslation in December
1996 by Governor Tom Ridge. Under the restructuplag, which started January 1999, customers ohg&dvania's 8
largest investor-owned utilities were allowed tostior alternative sources of pow2As a result, buyers have greater
choice in the source (and impacts) of their eleityrigeneration.

According to the Federal Energy Information Admiration, in 2004, over half of electric power geat@n in Pennsylvania
was fueled by coal (54.6%) as can be seen in TAbIe The next highest generation category wateauat 36.1%,
reflected in the dramatic shift in energy productitom electric utilities to independent power pd®srs seen in Table 10-1.

Electricity ranks third among home heating souindsbanon County. The two
primary residential and commercial electric providie the county are PPL
Electric and Metropolitan Edison (Met Ed). Both geate electricity from a
variety of fuel sources. PPL'’s fuel source compasits shown in Figure 10-2.

Figure 10-1
PPL Power Supply by Fuel Source
(generating capacity)

Hydro
General Public Utilities (GPU) generates electyiait the AES Ironwood plant in R:::
South Lebanon Township however it does not proladal service. The AES Nuclear able‘g' Other
Ironwood plant is a combined cycle gas turbine (C¢@ant. The $330 million 18% 7% 2%

plant started commercial operation on DecembeRBQ], and has a 730 MW
output. The plant’'s main fuel is natural gas. soahas dual fuel capacity to burn
distillate oil, though it has never been used. plaat is connected to the existing

North Lebanon—South Lebanon 230 KV line in the GEérgy system, which is Gas/Oil CO:"
then sold and distributed to the Pennsylvania —~yMad — New Jersey markets. 33% 39%

The AES Ironwood power plant requires Zero Liquiddharge (ZLD) technology

using an integrated total water management syst€i.systems eliminate liquid

waste steam from the plant and recycle high puvater for reuse. In many cases,

plant water consumption can be reduced up to 90 tive addition of a ZLD system. This can minimilze potential risk
associated with plant waste in streams and heipgoove unfavorable public perceptions of new ftiei.’

In addition to the AES Ironwood power plant, PPLr@wation has entered into an agreement with tleatér Lebanon
Refuse Authority to purchase methane gas producte @ounty landfill. The methane gas will be usedenerate
electricity for the equivalent of 4,000 homes. Heal will replace the authority’s contract with lagion Methane Recovery
which is set to expire May 31, 2007. Site worktfoe plant is to begin in January 2007, with coregionm to be finished by
May and the plant in operation by June. The eletyrgenerated will be sold to the Metropolitan &xti Company,
subsidiary of First Energy Corporation, and usedubghout the power grid that covers Pennsylvanéy Nersey, and
Maryland.

Coal

Coaf is used to generate more than half of all eleityrjzroduced in the United States. In addition lecic utility
companies, industries and businesses with theirgwer plants use coal to generate electricity. el is burned as
fuel, it gives off carbon dioxide, the main greens® gas that is linked with global warming. Burnaugl also produces
emissions, such as sulfur, nitrogen oxide (NOxJ mxercury, that can pollute the air and water. Thean Air Act and the
Clean Water Act require industries to reduce patitd released into the air and the water.

® Energy Information Administration, www.eia.doe.é¢meaf/electricity/page/fact_sheets/pennsylvanial.ht

® Power Technology. www.power-technology.com

" GE Infrastructure, Water and Process Technologesnerly lonics, Inc., www.ionics.com/applicatidrig/index.htm
8 Energy Information Administration, www.eia.doe.gov
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Table 10-1 Electric Power Industry Generation by Pr  imary Energy Source, 1990 Through 2004

Percentage Share
Energy Source
1990 1995 1998 1999 2000 2001 2002 2003 2004
Electric Utilities 94.3 91.1 91.0 83.1 48.1 14.1 14.9 14.6 15.8
Coal 58.1 52.2 55.7 44.0 18.2 7.1 7.8 7.7 8.6
Petroleum 2.3 1.7 2.1 1.6 0.8 0.0 0.0 0.0 0.0
Natural Gas 0.1 1.2 0.3 0.5 0.1 0.0 0.0 0.0 0.0
Nuclear 329 35.8 32.0 36.4 28.4 6.7 6.7 6.1 6.5
Hydroelectric 15 0.9 1.1 0.8 0.8 0.4 0.6 0.8 0.8
Pumped Storage -0.5 -0.7 -0.2 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1
Independent Power Producers and
Combined Heat and Power 5.7 8.9 9.0 16.9 51.9 85.9 85.1 85.4 84.2
Coal 2.7 5.1 5.2 13.2 39.4 49.9 47.9 48.5 46.0
Petroleum 0.4 0.3 0.2 0.2 1.0 1.8 1.3 2.2 1.9
Natural Gas 15 15 1.7 15 1.2 15 33 2.7 4.6
Other Gases 0.5 0.4 0.3 0.3 0.3 0.3 0.3 0.2 0.3
Nuclear 0.0 0.0 0.0 0.1 8.2 30.8 30.6 29.9 29.6
Hydroelectric 0.2 0.2 0.2 0.2 0.3 0.4 05 0.8 0.7
Other Renewables 0.5 1.3 1.4 1.4 1.4 1.4 1.3 1.4 1.4
Pumped Storage 0.0 0.0 0.0 0.0 0.0 -0.2 -0.2 -0.2 -0.2
Other 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Electric Industry 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Coal 60.7 57.3 60.9 57.2 57.6 56.9 55.7 56.2 54.6
Petroleum 2.7 2.0 2.4 1.8 1.9 1.8 1.3 2.2 1.9
Natural Gas 1.6 2.7 2.0 2.0 1.3 15 33 2.7 4.6
Other Gases 0.5 0.4 0.3 0.3 0.3 0.3 0.3 0.2 0.3
Nuclear 32.9 35.8 32.0 36.6 36.6 375 37.2 36.0 36.1
Hydroelectric 1.6 11 1.2 1.0 11 0.8 1.1 1.6 15
Other Renewables 0.5 1.3 1.4 14 1.4 1.4 1.3 1.4 1.4
Pumped Storage -0.5 -0.7 -0.2 -0.2 -0.2 -0.3 -0.3 -0.4 -0.3
Other 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Source: Energy Information Administration, www.eia.doe.gov.

The coal industry has found several ways to redutferr, nitrogen oxides, and other impurities frooal. They mine and
burn low-sulfur coal and clean the coal more conepyebefore it leaves the mine. Power plants useutsbers” to clean
sulfur from the smoke before it leaves their smtd@ss. In addition, industry and government havepevated to develop
"clean coal technologies" that either remove sudfudl nitrogen oxides from coal, or convert coa as or liquid fuel. The
scrubbers and NOx removal equipment are also albilediuce mercury emissions from some types of Guééntists are
working on new ways to reduce mercury emissionsifcoal-burning power plants, since the EnvironmiePtatection
Agency (EPA) has set tighter mercury limits for thaure.

Wood and Wood Pellets

Wood burning stoves and fireplaces have been a conatternative to fossil fuels and the instabibfyfuel cost and supply.
In the mid-1970s, purchases of wood stoves soar@eaple sought to hedge their energy bills agailgét oil prices and
threats of shortages. In 1999, sales increased agaiesidents prepared for a potential Y2K eleaitsupply failure. The
terrorist attacks of September 11, 2001 and palititstability in the Middle East have created gebther surge in wood
stove sales.

® Wood Heat Organization
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Wood as an energy source offers several benefits;
It's renewable. Woodlands can be cut for firewoad enanaged for natural or planted regeneration.
It recycles carbon dioxide and reduces global wagni
It is not reliant on electricity for distribution.
It's inexpensive, particularly in rural areas whemodlands are abundant.

Many wood stoves can burn wood pellets as welbgs.IWood pellets are essentially sawdust thabbars compressed into
uniformly shaped pellets. Wood pellet productioarisexample of recycling in that the raw materfaésvdust and other
wood waste products) of the pellets are typicallyaste product of other wood processing industhiascan be made into
useable products.

Solar Energﬁf

Energy from the sun can be categorized in two wiysin the form of heat (or thermal energy), aggif the form of light
energy. Solar thermal technologies use the sua'sdamergy to heat substances (such as water doaapplications such as
space heating, pool heating and water heatingdords and businesses. There are a variety of pdndhe market that
utilize thermal energy. Often the products usedHar application are called solar thermal collesi@nd can be mounted on
the roof of a building or in some other sunny lamatThe sun's heat can also be used to productieiy on a large utility-
scale by converting the sun's heat energy into ar@chl energy.

Photovoltaic (PV) is a technology often confusethwgblar thermal and is in fact what many peoplamahen they refer to
"solar energy". Photovoltaics (photo=light, volelectricity) is a semiconductor-based technolagyilar to the
microchip) which converts light energy directlyordan electric current that can either be used inelgt or stored, like in a
battery, for later use. PV panels/modules are vergatile and can be mounted in a variety of ssagbapplications; e.g. on
the roof or awning of a building, on roadside eneeicy phones or as very large arrays consistinguitipie
panels/modules. Currently they are being integrattedbuilding materials (such as PV shingles, \hieplace conventional
roofing shingles).

Solar energy is not widely used as an energy sdnritee county; however, as the technology impress systems become
more manageable and architecturally pleasing etésgy source will become more attractive to reggland businesses.

Geothermal Energy

Geothermal energy is a form of renewable energive@ifrom heat deep in the earth’s crust. This iehtought to the near-
surface by thermal conduction of heat from grourtéwal he heated groundwater can be used for diesating of homes
and businesses, and also to produce electricityti@emal energy is used today where good geotheasalirces exist,
including many locations in the western United &at

Geothermal energy can also be utilized in otheasaod the country by different means. In mostsuadghe country, the
temperature of the earth, several feet below thlase, remains constant (rather than outside aiciwis generally colder in
winter and warmer in summer). Because of thistlggranal heat energy can be extracted from the @adbld months of
the year and displaced into the earth in warmerth®onThe geothermal energy is harnessed usingtheyenal heat pump
(GHP). These ground-source heat pumps use theahhat storage capacity of the earth or groungmta provide energy
efficient heating and cooling. In addition, geathal heat pumps can provide domestic hot water. &$t@uld not be
confused with air-source heat pumps that rely aidtbair. Geothermal heat pumps are appropriatefimfit or new
homes, where both heating and cooling are desiieely can be used for virtually any size home in @gon of the U.S.

Wind Energy

As a renewable resource, wind is classified acogrth wind power classes, which are based on typiicel speeds. These
classes range from class 1 (the lowest) to clgse/ighest). In general, wind power class 4 ghér can be useful for
generating wind power with large turbines. Classd above are considered good resources.

19 \www.solarenergy.com
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The US Department of Energy's Wind Program and\dional Renewable Energy Laboratory (NREL) regeptlblished a
new wind resource map (Figure 10-2) for the sthfeemnsylvania. This resource map shows wind spstchates at 50
meters above the ground and depicts the resouatedhld be used for utility-scale wind developmé&niture plans are to
provide wind speed estimates at 30 meters, whieluseful for identifying small wind turbine opparities.

This map indicates that Pennsylvania has wind regswconsistent with utility-scale production. Té@se most
concentrated on ridge crests in the southwestetrop®ennsylvania, located southwest of Altoond southeast of
Pittsburgh. Commercial wild turbines have been e in Somerset County and more have been prdpodgedford
County.

Lebanon County has wind resources of marginal tyufar utility-scale wind generation through thebamon Valley and
along the northern ridges. A few areas of thes¢hean ridges have higher wind speeds and qualifa féair” classification.
These resources are sufficient for the numeroudl-scele wind turbines used on farms throughoutvihitey.

According to DCNR, wind power might be approprifiteconsideration on a few (1 — 3%) state landebas the wind

map of Pennsylvania. However, DCNR will not engigeenvironmental community, wind developers arllo
governments in discussion of wind generation otedtands until the wind industry and local govermisebegin to cooperate
in Pennsylvania. As DCNR owns land along the rerthridges, this position may be a point of futdigussion.

Figure 10-2 Pennsylvania — 50 m Wind Resource Map

As a renewable resource, wind is classified according to wind power classes, which are based on typical wind speeds. These classes range
from class 1 (the lowest) to class 7 (the highest). In general, wind power class 4 or higher can be useful for generating wind power with large
turbines. Class 4 and above are considered good resources.

Source: US Department of Energy
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Biodiesel

Biodiesel can be thought of as any liquid biofuétable as a diesel fuel substitute, additive,xtereder. Biodiesel fuels are
typically made from oils such as soybeans, rapeseezlinflowers, or from animal tallow. Biodiesaicalso be made from
hydrocarbons derived from agricultural productsice hulls™

Biodiesel is a clean burning alternative fuel, proed from domestic, renewable resources. Biod@s®hins no petroleum,
but it can be blended at any level with petroleuesel to create a biodiesel blend. Biodiesel ipsénto use, biodegradable,
nontoxic, and essentially free of sulfur and ardesdf It can be used in diesel engines with little ommadifications;
however, some manufacturers are concerned abalinezither performance and its impact on enginehilitza™®

Biodiesel use has increased more than 50 timdwmitast five years, and is easier and cheapeotaupe than ethanol. A

Cumberland County biodiesel production plant, KegstBiofuels, reports that most of their soybeargarchased from
Pennsylvania farmg.

13. Ethanol and Ethanol 85

Ethanol is an alcohol-based fuel produced by fetingrand distilling starch crops that have beenveoted into simple
sugars. Feedstocks for this fuel include corn.dyadnd wheat. Ethanol can also be produced fraifufiosic biomass,”
such as trees and grasses, and is called bioettigthahol is most commonly used to increase ocaademprove the
emissions quality of gasoline.

Ethanol can be blended with gasoline to create B&fiend of 85% ethanol and 15% gasoline. E85 &bl with higher
concentrations of ethanol qualify as alternative$wnder the Energy Policy Act of 1992. Vehiclesttrun on E85 are
called flexible fuel vehicles (FFVs) and are offdiey several vehicle manufacturers. Driven by emvinental, economic,
and energy security concerns, the availability asel of E85 is growing nationally.

There is not nearly enough corn production in th®. tb sustain fuel consumption needs, though ddrf@ragricultural
production is expected to increase. There are b@@rethanol plants in the United States, but narfieennsylvania. An
ethanol plant was proposed in Conoy Township, Lsteca&County, and is now proposed in Greene Town§hgnklin
County, but the plant has been met with resisthydecal residents in both locatidfis

Energy Use Factors

Climate

The energy that is required to heat and cool ngjslis determined in part by how buildings andrthiéés are designed with
respect to climate. Sun, cold winds, warm bredagslscaping, and topography affect a building’stihgaand cooling
needs. The orientation and arrangement of buildiitgsrespect to the sun and seasonal winds andsta®f landscaping
are examples of actions that can be taken to mtedelienate extremes, save energy, and make a lafivifonment more
comfortable through natural means.

Building Size, Design, Materials, Condition and Function

Energy demand for facility operations, particuldrbating and cooling of buildings, is determinedailge part by the
structure itself. The building’s size, design, stoaction materials, condition, and function mayirfluence the energy
usage.

! Energy Information Administration, www.eia.doe.gov

12 www.biodiesel.org

13 U.S. Department of Energy — Energy Efficiency &ahewable Energy, Alternative Fuels Data Center.
Www.eere.energy.gov.

“ WGAL Channel 8, 8 On Your Side, www.wgal.com

' Ibid.

1% |bid.
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Building size and design is a big determinant afrgg usage. Large single story buildings with esies external walls
require more energy for heating and cooling thaftirstory buildings of similar internal size.

Buildings with many or large windows will typicalhgquire more energy to heat because of their ffisiency.

Wide overhangs can block the sun’s thermal enexaying on cooling costs. Building that are oridriethe south will
absorb more thermal energy and be warmer in wheeause of the angle of the sun. Protecting dibgilfrom the
predominant winter winds through site placementlandscaping will also save energy on heating c&stidings with
light-colored exterior walls and roofs will refleitte suns energy and be cooler, where as buildiitsdarker featured roofs
will be warmer. Certain external building matesigrovide better heat absorption or heat loss gtiotethan others;
masonry products, for example, absorb and retah thetter than wood or plaster.

Energy efficiency can be quickly diminished if alding has not been properly maintained. Brokerracked door and
window seals that allow air to penetrate the bagdirom the outside will decrease energy efficien€yacks that occur from
building settlement and long term exposure to thments will decrease energy efficiency. Builditiggt are under-
insulated or improperly insulated will also notdaeergy efficient.

The overall function of a building can help to detase how much energy will be consumed within itsles For example,
commercial and industrial uses tend to consume rmuanie energy for their operations than resideptiaperties, due in
large part to the amount, type and size of equigm&he number of hours of active operation infleesmenergy use, as well.
Businesses that operate for 8 hours a day and thaseperate around the clock will use signifibadifferent energy
amounts. In residential circumstances, the entiratyis used will be determined by the number afgbe in the home, the
hours they are home, and their technological kfesthow many and the types of appliances andreleict equipment).

Transportation

Transportation-related energy conservation effartstypically aimed at changing the fuel type usedne that more
efficient or cleaner-burning, or at reducing enecgpsumption by changing the overall way in whielojple travel.

Recently, record-high gasoline prices and conceves environmental and security issues surrountftiagil fuels have
turned increased attention to alternative fuel amergy sources. Those alternatives with the miosiylimpacts on Lebanon
County and the surrounding region are ethanol,iegad, natural gas, and hydrogen.

Some automobile manufacturers are releasing vehilclet use a mix of ethanol and gasoline calledffiel. This is
expected to increase demand for ethanol, E85 drad ethanol blends.

Biodiesel use is increasingly rapidly and is md&moused with larger vehicles, such as farmingmgent.

Natural gas is already being used with succeseim#&ylvania. The Centre Area Transit Authority (@ Wwas one of the
country’s first to run its fleet using natural gas,energy source that is 90% domestically produseiting in 1996, CATA
began using buses that run on natural gas, ab@ &ATA buses have done so since 2004. Indiana {@poBennsylvania
also has buses running on naturaf‘gas

Hydrogen fuel has perhaps the most appealing leng-potential but currently lags behind other alt¢ive fuel sources in
availability. While hydrogen fuel cells would hakigher fuel efficiency, cleaner emissions, and asell on the world’s
most abundant element (hydrogen), the cost in lsaing the energy is still very high. Despite thetspautomobile
manufacturers are aiming to produce hydrogen-paiveedicles early in the next decade. In the momédiate future,
CATA is nearing the release of buses that useradbdé 30% hydrogen and 70% natural gas'fuel

Reducing energy consumption often implies morei@gmt changes in operations or lifestyle thart gwitching fuel types.
For business and industry, such changes can me&awags of shipping, e.g. by rail rather than byckuror residents, those
changes can mean carpooling or using mass trasihicipalities may need to consider adopting ragjahs to create
developments better connected by sidewalks ora@ase densities which make mass transit usetateand affordable.

There are several initiatives to reduce energywampsion, some of which can be implemented in tratsierm. The
Lebanon County Long Range Transportation Plan recemnads several non-motorized transportation prajéuttuding

" WGAL Channel 8, 8 On Your Side, www.wgal.co@entre Area Transit Authority, www.catabus.comfagprog.htm
18 H
Ibid.
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short-term and long-term Lebanon Valley Rail Teaitensions, the South Lebanon Township Trail Ptpgrad Safe Routes
to School projects in North Lebanon School Distaictl Jonestown Borough. Once completed, thesegisojéll offer real
alternatives for school- and recreation-relatedeta

Additionally, the plan recommends continued paghgr with the Susquehanna Regional Transportatistn€rship to
reduce single-occupancy vehicle (SOV) dependentieeinegion. Land use strategies that supportratime transportation
methods such as walking, car-pooling and publicgpartation will further the efficacy of these prags, and will play a
long term role in transportation-based energy covagen.

Cost/Affordability

Cost is perhaps the most readily measured factenefgy demand. While taxes and subsidies adjegiribe paid by the
consumer, the cost of the energy or fuel itsekminfluences how much a consumer will purchasat, &il.

Energy Use and Rate Reports

Electricity - Statewide

The price of electricity in Pennsylvania over tlees{p45 years has grown steadily with dramatic ames during the
seventies and early eighties, as shown in Tabl2.10-

Table 10-2 Average Retail Price of Electricity 1960 -2005 (per kilowatt-hour; includes taxes)

Year Residential % Increase Commercial % Increase Industrial % Increase
1960 2.60 2.40 1.10

1965 2.40 -7.69 2.20 -8.33 1.00 -9.09
1970 2.20 -8.33 2.10 -4.55 1.00 0.00
1975 3.50 59.09 3.50 66.67 2.10 110.00
1980 5.40 54.29 5.50 57.14 3.70 76.19
1985 7.39 36.85 7.27 32.18 4.97 34.32
1990 7.83 5.95 7.34 0.96 4.74 -4.63
1995 8.40 7.28 7.69 4.77 4.66 -1.69
2000 8.24 -1.90 7.43 -3.38 4.64 -0.43
2005 9.42 14.32 8.68 16.82 5.57 20.04

Source: Energy Information Administration, www.eia.doe.gov.

Pennsylvania’s restructuring of its retail elecprmver markets in 1999 provided for price capsébail customers, plus the
residential and commercial customers received ditiadal 8 percent rate reduction. These changes hffected trends in
Pennsylvania's retail electricity rates in thedaling ways:*°

Through the 1990s, Pennsylvania's nominal retadtekity prices—prices unadjusted for the effedtmfiation—
have been relatively stable at approximately 8rascper kilowatt-hour (kwWh). Lower coal prices usedoal-fired
power plants and improved operating efficienciesunlear plants, which together accounted for atra@gpercent
of Pennsylvania's power generation, have contribtddPennsylvania's price stability over the 1990s.

Because nominal electricity prices have been stab electricity prices—prices from which the etfeof
inflation are eliminated—in Pennsylvania have beecreasing throughout the 1990s, reaching a low& Zents
per kwh in 1999.

In 1999, industrial customers in Pennsylvania paiciverage 5.22 cents per kWh while residentigboosrs paid
9.19 cents per kWh in 1999 (see map). Comparedato/rather States, and compared to national avertdgese
prices were relatively high. In 1999, national aggr retail electricity prices were 4.43 cents pe¥hkor industrial
customers and 8.16 cents per kWh for residentistiocners.

9 Energy Information Administration, www.eia.doe.deaf/electricity/page/fact_sheets/pennsylvanial.ht
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Three factors were implemented to help lower Pelnasia’s retail electricity rates over the past fears. First,
electricity prices were capped at 1997 levels fdities for nine years and distribution rates, targes to deliver
electricity over the lines, were capped for 4.5rge&econd, Pennsylvania's utilities agreed toreatactions; the
level of reduction varies by utility. Third, coatdd and nuclear power were used to help to kel prices down.

Nonetheless, Pennsylvania prices have starteditedre again. Since most electricity in Pennsydvisrngenerated from
coal and nuclear power, electricity costs have legfered from the turbulent prices of petroleurd aatural gas.

Other Fuels - Statewide

Pennsylvania consumes many different fuels in these of a year. Three fuels were examined fro@548004 to see if
their use has increased or decreased over thigtarperiod. The three fuels chosen were fuepodpane and natural gas.
These fuels were chosen because they are usedttbuiklings, make electricity and power the equeptrof homes,
business and industry. Over the past four year®thas been a decrease in fuel oil sales to Plegangy. Over the past
three years, there has been an increase in treeafgieopane and natural gas to Pennsylvania.

Table 10-3 Fuel Delivered to Consumers in Pennsylva nia 1995-2004

Year Fuel Oil % Increase Propane % Increase Natural Gas % Increase
1000 Gal/Day 1000 Gal/Day MMcf

1995 2940.1 912.5

1996 3238.1 10.1 871.0 -4.5

1997 3164.0 -2.3 840.2 -3.5 664782

1998 3202.1 1.2 818.2 -2.6 609779 -8.3

1999 3228.4 0.8 879.6 7.5 648194 6.3

2000 3308.3 2.5 858.7 -2.4 659042 1.7

2001 3251.1 -1.7 765.9 -10.8 595625 -9.6

2002 3143.9 -3.3 822.8 7.4 632035 6.1

2003 30174 -4.0 957.2 16.3 651567 3.1

2004 2801.1 -7.2 970.6 14 661928 1.6

Source: Energy Information Administration, www.eia.doe.gov.

Ever since powered transportation has been creag:anass produced, man’s lifestyle has becomeadsitrgly dependent
on this technology. Given that gasoline and diésalpower the vehicles of modern society, thegige in Pennsylvania
was examined to see if increases or decreaseshauvered in both consumption and pricing over tst tlecade. Prices in
both gasoline and diesel fuel have increased dieatigtin the past couple of years. Consumptiogasoline has decreased
over the last couple of years while the consumpaibdiesel fuel has increased.

Table10-4 Gasoline and Diesel Fuel Sales and Price  Increases in Pennsylvania 1995-2004

Year Gasoline % Increase Price % Increase Diesel % Increase Price % Increase
1000 1000

Gal/Day Dollars Gal/Day Dollars
1995 13988.2 1.23 97145.6
1996 13986.0 0.0 1.31 6.4 102756.6 5.8
1997 13977.2 -0.1 1.30 -0.8 105457.9 2.6 1.24
1998 13778.0 -1.4 1.10 -14.9 111178.3 54 1.13 -9.1
1999 14017.3 1.7 1.19 8.1 117448.9 5.6 1.19 5.1
2000 14001.2 -0.1 1.56 30.9 119326.3 1.6 1.60 35.2
2001 14238.6 1.7 1.49 -4.6 123612.9 3.6 1.48 -8.0
2002 13921.2 -2.2 1.41 -5.2 120944.5 -2.2 1.40 -4.9
2003 13201.4 -5.2 1.64 16.1 125026.3 3.4 1.63 16.4
2004 13111.8 -0.7 1.93 17.9 129277.6 3.4 1.90 16.6
2005 2.35 21.7 2.50 31.2

Source: Energy Information Administration, www.eia.doe.gov.
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Home Heating Fuels

Background Study #10

Lebanon County’s population is dispersed amondaiheof Lebanon, seven boroughs of varying sizes, @ighteen
townships of urban, suburban and rural characteisueh, energy sources and demands are differe@aét municipality.
The U.S. Census Bureau collects information orsthece of home heating fuel for residents throlghldong form of the
decennial census. Table 10-5 presents a summdngusing heating fuel sources for Lebanon Countyeswih municipality

from the 2000 Census.

Table 10-5 Housing Heating Fuel Sources by Percent

Bottled
Utility Gas Fuel Oil Electric Gas Coal Wood Solar Other
Pennsylvania 51.4 25.5 16.5 3.0 1.4 1.6 - 4
Lebanon County 21.0 55.7 16.5 2.7 1.9 1.6 - 3
Annville-Cleona SD
Annville 26.9 53.9 15.7 1.7 1.0 4 - 5
Cleona 13.1 55.6 27.9 15 3 v - 5
N. Annville 1.6 66.7 13.5 6.5 6.3 5.0 - 5
S. Annville 1.6 75.7 14.9 25 13 3.0 - 4
Cornwall-Lebanon SD
Cornwall 1.4 62.1 24.1 9.5 N 2.2 - -
Mount Gretna - 78.6 6.8 12.8 - - - 1.7
N. Cornwall 49.3 333 15.3 2.0 - - - -
N. Lebanon 18.7 58.7 17.6 1.4 1.0 2.3 - -
S. Lebanon 23.7 53.0 17.6 21 21 1.3 - 2
W. Cornwall 4.8 69.6 14.3 7.2 1.9 1.0 5 .6
ELCO SD
Heidelberg 1.0 67.6 19.2 3.2 3.6 4.6 - .8
Jackson 13.1 56.9 19.0 4.3 2.8 3.1 - v
Millcreek 10.6 58.7 17.6 3.4 6.8 2.8 - 3
Myerstown 25.8 56.4 10.6 3.4 35 - - 4
Richland 11.3 67.0 18.2 4 1.7 4 - -
Lebanon SD
Lebanon City 35.3 49.1 12.9 1.2 7 - 5
W. Lebanon 16.8 70.9 7.8 2.7 9 - -
Northern Lebanon SD
Bethel 7 73.0 13.4 5.0 4.2 3.7 - -
Cold Spring - 75.0 - 25.0 - - - -
E. Hanover 1.7 66.3 17.8 7.4 1.1 4.6 - 1.2
Jonestown - 67.7 22.2 35 35 1.0 - 1.0
Swatara 7 64.9 17.3 35 8.1 55 - -
Union - 70.3 155 51 5.5 3.3 - 4
Palmyra Area SD
N. Londonderry 315 40.9 22.6 1.3 3.1 - 3
Palmyra 22.5 58.2 17.5 .8 .2 - 3
S. Londonderry 19.6 52.0 18.3 5.6 1.1 2.9 - -
Source: U.S. Census Bureau
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Countywide Statistics and Trends

Lebanon County residents have a high dependenfysboil as a heating fuel; 55.7% of all housingtsiim the county
rely on fuel oil as a heating fuel compared to 26r Pennsylvania.

Utility gas or natural gas is the second highestihg fuel source in demand. 21% of all housingauim the county rely
upon utility gas as heating fuel.

Electricity as a source of heating fuel falls thiyak in the county as a heating fuel.

Bottled gas or liquid propane is a popular heasiogrce in Mount Gretna Borough and Cold Spring Tsivim Bottled
gas is becoming more popular as a heating fuelaae homes and businesses are being developedeunttigral gas
service areas.

Nontraditional heating fuel sources, such as apatd, geothermal and solar are not as populareagdHditional
sources; however, as heating fuel costs contimugsd, the need to explore and implement non+imadil sources will
increase.

Land Use and Community Development

The Relationship between Energy Use and Community D evelopment

The energy used to move people and goods in a caitbnis determined in part by patterns of developtm&he spatial
relationships of individual buildings, neighborh@pdommunities and regions, particularly their digrend the degree to
which different kinds of uses are integrated, datee how far and by what means people will travel.

The distance between home and work is perhaps ¢ise common example of the relationship betweengsnase and land
development patterns. Where it is not feasiblep&wple to live near to their work place, they heveommute. There may
not be housing available that is affordable, orkeos may have strong preferences for schools, atframunity amenities
or landscape character. The commute between hotheank can be as little as a few minutes or as sg couple of
hours, resulting in the consumption of energy.rmam areas, commuting options can include massitraarpooling,
bicycling, or even walking. In rural areas, pemdorehicles and carpooling may be the only vialdedl means. Those who
operate home-based businesses have fewer comnemands, saving themselves time and energy, butistgomay still
have to deliver to the home.

But commuting to work is not the only reason fawgling. People travel to stores, personal sewifiees, recreational
facilities, schools, religious centers, and entenent venues regularly. Traditionally, these pkwere integrated within
communities. However, late 9@entury zoning practices increasingly separatsideatial neighborhoods from these
destinations, resulting in increased travel thgtireed vehicular assistance as well as expansikbcpunfrastructure (roads,
water and sewer systems) to support them.

Compact development, where goods, services, jeBglences, and recreation are closer togethercesdiependency on
vehicles for travel and increases opportunitiesafalking, bicycling, and public transportation.dddition, compact
development more efficiently serves development wiiblic infrastructure.

Community Development Patterns in Lebanon County

Energy conserving principles are evident in Leba@onnty. Annville, Cleona, Lebanon, Palmyra, Myevat and
Jonestown are good examples of compact commulttitiéhave walkable and bikeable downtowns and heidioods.
These communities were mainly developed prior ¢ortfid-late 28 century when development patterns became incrglgsin
single use and more dispersed. These communitasoay generally built-out and adjacent areas irtdhaships are
generally not zoned to extend these developmetdrpat i.e. development density or road infrastmectWhile these
communities are energy efficient, other economitdies have caused their downtowns to become I&santi

Development throughout the rest of the county gglyi dependent on the use of personal and bususddgsles for personal,
business/industrial and recreational travel. Raibht services exist in a narrow corridor of tleicty. Long term plans for
Corridor Two Regional Rail may offer passenger saitvice to Harrisburg via the Norfolk Southern ti&dourg Line and
throughout south central Pennsylvania in the futuogal and intercity bus services have been logthgrship, reducing the
efficiency and raising costs of their services.

Population projections for boroughs and townshipsntywide suggest that additional development shbalexpected,;
regional employment projections suggest additignaith as well. As a result, traffic volumes ar@ented to increase,
unless substantial portions of new residential, mencial and industrial development are locatediwithh adjacent to
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existing development and its associated destingt@ima/or steps are taken to encourage use ofrexstiblic transportation
and more affordable and efficient public transpistaoptions are developed.

Managing Energy Demand through Municipal Regulation S

Energy supply policy is established by the fedaral state government. However, energy demand ds iistuenced by
local government policies on land use and othdpfacas discussed above. By considering the ingdfdotal policies on
energy demand, local government can encourage yenengervation. Such consideration could take shapae of three
ways: removing barriers to voluntary private enetggservation practices; incentivizing conservapaactices in the
private sector, or creating development settingshiich they are easier to use and more cost effeciind developing
regulations that require energy efficiency in nevelopment.

Removing Barriers to Energy Conservation

Unfortunately, some development regulations anéjdestandards currently in use, especially in olutelinances,
discourage or impede energy conservation. For elrspme communities and homeowners associatiamshitrthe
installation of solar collectors due to their “unattive” appearance. Height regulations in sonmaroanities prevent the
installation of solar panels on the roofs of honWwd energy systems (commercial windmills) arehisided in prime areas
or are subject to public opposition. Lot layout@fieations in subdivision regulations and zoniragdimit the most
effective passive siting or positioning of buildfagn some cases, design standards are excessiveas street width
requirements and parking capacity. Such standamdsctually promote energy consumption. Removingducing these
regulatory barriers allows developers and propewigers to initiate energy conserving design prastt their discretion.

Encouraging Energy Conservation

Planners and public officials are also in a positm actively encourage the use of energy consgm@velopment practices
by providing regulatory incentives. Local and cqugbvernments have offered developers incentivgsdueide public
amenities in their development proposal, theredyciag travel distances. Other incentives includedasing densities
through zoning district provisions or conditionainuses and fast-tracking review of development @sals. The 5-Star
home rating and reduced application fees are adaditiexamples of incentives offered to developemake their projects
more energy efficient. The 5-Star rating is the tajing from the Home Energy Rating System (HERISYeloped jointly by
the U.S. Dept of Energy and Energy Rated Homesnoérica as a system for evaluating the overall gnefiiciency of a
residential dwelling. Homes are rated on scalés b0 points and 1-5 stars. A home that rates & @6ints or higher is
considered a 5-Star home.

Requiring Energy Conservation in New Development

The final approach to increasing energy consermatioorporates energy conservation techniquesrieio construction by
establishing building type, building orientatioeflsacks, landscaping, building height, and otheeligment provisions that
reduce energy demand as the preferred or minimanuatd rather than the optional exception. Buildindes also have an
important influence on new construction and remiodethrough the quality of materials and techniqussd in construction.
The ability of the county and local municipalitiesdevelop and enforce energy conserving regulatidfers an excellent
opportunity to reduce energy demand and its assac@sts and impacts.

Municipal Regulations in Lebanon County

Energy Conservation requirements can be addressedunicipal zoning ordinance and are often calplih
environmental improvement regulations. In Lebanoni@y, eight municipalities have incorporated reguients for energy
conservation into their zoning ordinance, as shiowhable 10-6.

The “standard” requirements that appear in thesaicipal zoning ordinances are designed, “to allbeinstallation of
renewable energy devices and provide the oppoyttmitindividuals to reduce energy dependence leperaging the

2007 Lebanon County Comprehensive Plan 10-13



Energy Conservation Profile

productive use of solar and wind energy componeffta.hrough the ordinance, environmental and energgewing
improvements are required for new subdivisions @eklopments, new buildings, and for the expansfdsuildings or uses
except single and two family dwellings, among otthevelopment situations. The use of solar, wind, @ternate energy
systems is encouraged within the regulations anehifted within any zoning district. There are eddi®ed regulations
guiding the use and placement of such systems.

Table 10-6 Municipalities with Energy Conservation Regulations or Provisions

Standard Alternative

Municipality Regulations Regulations No Regulations

Annville-Cleona SD

Annville X

Cleona X
N. Annville X
S. Annville X
Cornwall-Lebanon SD

Cornwall X
Mount Gretna X
N. Cornwall X
N. Lebanon X
S. Lebanon X
W. Cornwall X
ELCO SD
Heidelberg X
Jackson X
Millcreek X
Myerstown X
Richland X
Lebanon SD

Lebanon City X
W. Lebanon X
Northern Lebanon SD
Bethel X
Cold Spring X

E. Hanover X

Jonestown X

Swatara X
Union X
Palmyra Area SD

N. Londonderry X

Palmyra X

S. Londonderry X*
Source: Lebanon County Planning Department
*Wind farms permitted by conditional use in certain districts; no other energy regulations in place

2| ebanon County Planning Department. “Environmehtgirovements and Energy Conservation Requiremenxsarpt
from a municipal zoning ordinance.
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Six other municipalities have adopted energy corem requirements that differ from the “standadolit are similarly
intended to promote energy conservation and ali@manergy systems. The remaining twelve munidipalhave no
regulations specifically promoting energy consedorat

Energy Conservation Techniques

Energy efficient development techniques are widhgirag in scope, cost, and effectiveness. Some ptoe small and easy
to use, requiring only minor changes in currentedigwyment practices. Passive solar orientatiorrédadively simple low

cost way to reduce the heating and cooling needsnefv building. Other options are more compleaésign and
implement, such as using mixed-use developmergdoae the number and length of automobile tripsrety, saving
energy. As an overview of these techniques, tHevidihg describes the range of options that fab itite three categories
discussed at the beginning of this profile.

Reducing heating and cooling needs

Passive Solar Heating and Cooling

Developments can be designed so that buildingerégated to the sun. This means designing streatstfrom east to

west, and long axes of buildings to run from eastést.

It is beneficial to develop south facing slopestfgince they are warmer in winter than other dope
Deciduous vegetation can be used to shade buildiagking lots, streets, and other paved areas. fifievents overheating
of buildings in the summer and lowers summer aperatures near the pavement. It also helps cadhigainal changes in
small creeks and streams from superheated rurwff frarking areas, as well as absorbing pollutanta the air.

Developments can be designed to take advantageobihg breezes. The placement of vegetation andittamgement
of buildings can be used to channel breezes thrbudtiings. Developments, especially in hot clinsatan be located
in places that receive the strongest breezes, nétanhilltops and bodies of water.

Wind Protection

Windbreaks can be used to protect buildings fromteviwinds. Windbreaks reduce the infiltration ofctair into
buildings. It is best to avoid developing low aredsopography where cold air drains and collegig] avoid developing
in locations where the winds are the strongest.tlierohelpful technique is to arrange buildingstsat they protect each
other from wind.

Housing Type and Design

Housing that is built with a lower proportion ofteidle surface area to interior space (e.g. morenwammwall multi-family
housing, more compact development) has less outsidace exposed to the elements. Other techniueéd include
reducing the size of dwelling units and encouradiagsing design innovations that save energy.

Home heating expenses vary with seasonal tempegatlroperty owners can mitigate energy costs prither
weatherization and temperature management pracé@esa programmable thermostat and reduced gettvhen the
building is unoccupied.

Energy Audits

A home energy audit can be the first step to adsmssmuch energy a home consumes, and to evalletemeasures
can be taken to make the home more energy efficdanaiudit will show problems that may, when coteel save
significant amounts of money over time. The audit pinpoint where a house is losing energy andhate the
efficiency of a home's heating and cooling systelmsaudit may also show ways to conserve hot waterelectricity.
Simple home energy audits can be performed byahgsbwner, and more thorough audits can be condibsted
professionals. The U.S. Department of Energy offet®-it-yourself home energy audit on the consisygride page of
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its website, www.eere.energy.gove/consyrasrwell as guidance for preparing and hiringaqssional energy
auditor®*

Options for Reducing Transportation Needs

Development Density

Increased density development makes more efficisatof the land, and may be best suited near yctignters, mass
transportation stops, and in areas with existivgesewater, and street capacity to handle it. Bygtering buildings
together, it reduces the length of streets andiesilwhich means more people can be servicedlesthinfrastructures;
thereby, reducing energy needs. Open space asigithg design principles can be used to short&anites within
developments and make mass transit more costigHeatd accessible.

Redevelopment and Infill Development

By encouraging in-fill development and redeveloptmenpecially within the urban centers of the cgutaind that was once
productive, can be functional again. Plus, it rbaymore cost-effective to redevelop or in-fill lapecause it may already be
served by streets and utilities.

Integrating Uses

Land uses can be integrated by combining diffekamds of functions within development projects amsighborhoods.
Integration can be encouraged by allowing develograémultiple use buildings and large urban depaient
complexes with residential, hotel, entertainmeffic®, and commercial uses under one roof. Thisalaa be
accomplished on a small scale, for example, bywatig an apartment building to house a few shopso Adllowing
convenience food stores in residential areas pesvith alternative to driving long distances foranipurchases.

Bicycling, Walking, and Mass Transit

By providing facilities for bicycling and walkingnore people may be encouraged to participate sethetivities. Pathways
and parking facilities, landscaping, and other atienin projects can encourage biking and walkiMpass transit use could
be encouraged by locating highest density developmear mass transit lines and providing amengiesfacilities to
encourage use. Development should include pathaagsiewalks to connect the development to traasit, shelters should
be provided at all timed transit stops.

Efficient Traffic Flow

Street systems should be designed to reduce olemgths and to facilitate traffic flow. Trafficdiv can also be improved
by reducing the number of intersections and makififigient connections with the existing street syst Refer to
Background Study #8, the Transportation Profile e Transportation Plan for additional discussibthe county’s
transportation network.

Implementing Alternative Energy Sources and Systems

This strategy includes alternative energy souraeh s solar, wind, geothermal, and encouragingpamthoting the more
efficient generation, conversion, and distributadrihe resources. The ease with which many of tegstems can be used
depends in part on how land is developed. The igadity of using solar energy is affected by theoamt and location of
shadows that are cast by buildings and landscaitigd powered energy sources require a steady wetatity to achieve
its production expectations. Initial constructidraa individual geothermal system requires a langkont cost that,
theoretically, should be recouped over the lif¢hef system. Integrating alternative energy sourteshe mainstream of
development and our daily lives requires educadioout the associated benefits.

2L U.S. Department of Energy, Consumer’s Guide tor@n&fficiency and Renewable Energy,
www.eere.energy.gov/consumer/
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Energy Conservation Programs and Initiatives

Commuter Services of South Central Pennsylvania

Commuter Services of South Central Pennsylvaniashemmuters and employers in Adams, Cumberlandpiia,
Lancaster, Lebanon, Perry, and York counties fibeétser way to get to and from work through freevises. The
organization offers commuter service options to carers and to employers, as well as programs toangpcommunity.
Commuter Services has recently begun collectingneotar travel data from regional transit agencidwe @ata will be
available in the future, perhaps as early as 288&cdotally, Lancaster County's Red Rose Tranpitnted a 4%-5%
increase in ridership per-month, since early 2@8&eported by WITF in June 2086.

Lebanon County Housing and Redevelopment Authority

The Housing Rehab Program provides up to $25,00€gair single family owner occupied housing in &ebn City or
County. In addition, up to $10,000 may be availdableeduce lead paint hazards. Assistance to homews in the form of
grants, deferred payment loans and low interesisloApplicant’s household income may not exceed 80%edian income.
Commonly repaired items include roofs, windows, rdpsiding, plumbing, heating and electrical systefhe repair of
these items directly ties back to energy conseymatieaky doors and windows which are replaced ladieect impact on
heating and cooling costs.

The Pennsylvania Energy Development Authority

The Pennsylvania Energy Development Authority (PE4an independent public financing authority tvas created in
1982 by the Pennsylvania Energy Development Autyard Emergency Powers Act and was revitalize@byernor
Rendell through an April 8, 2004 Executive OrdeneTAuthority's mission is to finance clean, advaheeergy projects in
Pennsylvania. Pennsylvania projects that couldrpiatiéy qualify for funding from the Authority inalde solar energy, wind,
low-impact hydropower, geothermal, biomass, lahdfis, fuel cells, IGCC, waste coal, coal-mine rapthand demand
management measures. The Authority presently camndagrants, loans and loan guarantees and canogeasfariety of
other types of funding programs. Tax-exempt andli#xbond financing for energy projects also a@glable through
PEDA's partnership with the Pennsylvania Econonggddopment Financing Authority (PEDFA).

Long Range Transportation Plan

The Long Range Transportation Plan (LRTP) focusesadety, maintenance, preservation and operatiomabvements.
Many of these improvements have energy conservabamponents. The Plan recommends several non-reetbri
transportation projects, including short-term amg-term trail projects, Safe Routes to Schoolqutsj, and partnership with
the Susquehanna Regional Transportation Partneishgauce single-occupancy vehicle (SOV) deperg@nthe region.
Additionally, the LRTP recommended several trantgimm policies in conjunction with the Lebanon @ou
Comprehensive plan, such as providing a varietyasfsportation choices over time, promoting walkadfdmmunities, and
coordinating land use and transportation decisioptanning and plan review processes.

%2 Midstate transit agencies to observe Dump the PDeyp 06/07/2006.
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