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Maryland ComprehensiveEnergy Outlook
Demandand Supplyinformation
July 31, 2009

1.0 EXECUTIVBUMMARY

This Comprehensive Energy Outlook is intended as a proactive "state of the State" review of Maryland
energy issueslLast conducted in 1993h¢ goal of this effort is to promote affordable, reliable and clean
energy by identifying emerging energy challenges, evaluating potential policy options and
recommending practical solutiond.o minimize the risk of future rate shocks or other energy

chalenges, MEAaslaunched this broad effort to assess all of our basic fuel sources, including direct
fuels such as home heating oil and propane, the transportation sector, and the electric and gas industry.

This firstchapterprovides energglemandand supplydata and information, for the years 20@ 2018,
for different fuels and energy sectors in Maryland

Data is drawn fromife primarysources:

e Public Service CommissifASCpf Maryland,TenYear Plan (2002017) of Electric Companies
in Maryland

e U.S. Department of Energy, Energy Information AdministratdA)

e American Council for an Energyficient EconomyEnergy Efficiency: The First Fuel for a Clean
Energy Future

Maryland Department of Natural Resources, Power Plant Research Prddeaytand Power
Plants and the Environment: A review of the impacts of power plants and transmission lines on
Maryland's natural resources (CEI®

¢ Maryland Commission on Climate Charigeyyland Climate Action Plan

Much of the data, drawn frorklA reflects 206 energydemandand may not be indicative of current
2009 energyemandpatterns. However, for purposes of this report and to identify any major energy

AdadzSazr GKA& RIGFE Aa O2yaARSNBR (G2 0S NBLNSaSydl

addition, electric data drawn from PSC sources reflects end of year 2008 information and does not
reflect current economic conditions or recent information updates that are not publicly available.

Current and potential futur@nergyuse requires identication and analysis of energy use in Maryland.
This report discussatemandin three major categorieslirect use, transportation, and electricity. The
direct use portion of this report includes all energy not used for transportation threigeneraton of
electricity. For examplemnuchdirect useenergy is used for residential heatingdirectfueled

industrial processesThe fuels included in this category include natural gas, coal, petroleum and
biomass.Direct use of energy accounts for 21%atht Maryland energglemand

Transportation fuels are discussed in the second section of this repaaihsportatiorfuel use

represents 32% of all energy used in Maryland includespetroleumfuels such as gasoline and diesel
along with some naturalas, propane, biodiesel and ethanol.
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The lasimajor segmentof this report covers electricity generation and usgeneration of electricity
consumest7% omearly half of althe energyconsumedn the Sate. The majority of this energy or

over 88% islerived from coal and nuclear fuel resourcess noted by thévaryland Public Service
CommissiorfPSC)expected growth in peak demand and electricity usage from 2009 to 2018 is due to
expected population growth and economic activity, although the curemmnomic recession has
lessened the expected gap between future demand and supply in Maryfatiter key variables that
drive the expected growth in peak demand and electricity usage include state and utility energy
efficiency programs, general employntdevels, energy prices, population, weather, new technologies
and general usage patterns.

In terms of overall energy usklaryland continues to face a demand and supply irabeé. While it

may not be coseffective for the state to be totally self supping, there are approaches to lessening

RSYFYR FYR AYyONBI &Ay3a adzl e (GKFG OFy KSfLI NBRdzOS
energy for direct use, transportation and reliable electric generation will require continuation of current
approaches and energy policies and implementation of new approaches that can more effectively meet

the needs of all Maryland energy consumers.

In developing this Comprehensive Energy Outleslsting data sourcesere used to present an
estimated demand andupply picture of energy in MarylandJse of publicly available data supports a
costeffective approach to reviewing energy concerns andmanwide a basis upon which to identitgy
energy issues facing Marylaadd to help determineealworld solutions
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2.0 OVERVIEVOFENERGYSUPPLYDEMAND ANDPRICESN MARYLAND

Accordingtd | §S&G RFEGF FNRY ! ®{ ® 5h9QBIAAYRSANHERYRIF 2 HX G KR
energy demandn 2006 was 1,452 Trillion Btu, or approximately 1.5% of all erdagnpandin the

United States. To meet that demand, energy supplies continue to be met by a substantial volume of
AYLRNIGA AYy Yiryeée 2F alNRflFyRQa SySNHeé& aSO0i2NaO® 2 X
such as coal, natural gas, and petroleum mustrbported not only internationally, but also from

southern and western states that have available supplies. With almost 91% of the transportation sector
dependent on petroleum resources, Maryland must import well over 400 trillion BTUs of petroleum

products to meet consumer demand. In the electrical sector, Maryland not only imports most of the

fuels needed to generate electricity, but imports approximately 30% of its electrical energy needs over a
congested transmission system from surrounding stateteilty supplies.

Maryland has no known petroleum production areas and is dependent on product deliveries from other

areas of the countryawell afrom abroad. Thetateis supplied primarily by the Colonial Pipeline on its

way from the Gulf region tmajor Northeast population centers. In 2005, ethanol became an additive

for motor gasoline in Marylantb supportclean air plicies.Ethanol requires truck, rail or barge

transport, which complicates logistics and exposes Maryland to potential supplyptns. To fulfill

al NBf I yRQa SiGKIFIy2f o0fSYyRAYy3 NI dzA NBE Byhifliegnz 'y I yydz
gallons is needed.

Demand for natural gas is stromgth EIA reporting thahearly onehalf of Maryland households use

natural gas for hme heating For natural gasupplies the state utilizes intestate natural gas deliveries

and imports from abroad. Major pipelines originating from the Gulf Coast help supply natural gas to

Maryland consumers. These include pipelines from five majotiesttiColumbia Gas Transmission

Corp., Dominion Transmission Co., Eastern Shore Natural Gas Co., Texas Eastern Transmission Corp., and
Transcontinental Gas Pipeline Co. One of five existing U.S. liquefied natural gas (LNG) import facilities is
locatedat/ 2 @S t 2Ay G 2y (KS [/ KS &ThelNBrcelluS Shale dr@ations;, §spdrtS NI/ & K
of the Appalachian mountain area in western Marylamay provide additional gas supplies into the

future depending on commodity price and resources need to extracsupply from shale formations.

While Maryland has some coal resources in the western part of the state, actual mining operations are
limited and little of this resource is being used to provide Maryland energy. Most of the coal used in
Maryland comed$rom western states. Heavily dependent on rail transportation, coal comes from as far
away as the Powder River BagitWwyoming as well as from other mines as close as West Virginia.

Hectricity sectordemandincreasedl 6% from 1997 to 200in the State while generation increased by
approximately 7%For the year of 200 EIA reports that electricity sales in Maryland totaled
65,391,000 MgawattHours (MVh), while net generation was0,198,000 MWh 15,193,000 MWh or
approximately 2%o0f electricity wasmported from outof state. This is the equivalent of over 2,000
Megawatts (MW) or four (4) generation power planie statealsolacks fuel diversity in its electricity
generation. Of the electricitgeneratedin 2007,88% waderived from two sourceg coakired and
nuclearpowered generation facilities.

Maryland is part of the PJWterconnection, opower grid which currently encompasses $gates and

the District of Columbia. PJM has an installed capacity of 163,000 MW, sexwiaghan50 milion

peoplet Wa &aSNWSa a GKS FINBIFQa NBIA2ylLf GNIyavYiAaaazy
electric power supply system for all electricity consumers. PJM operates the wholesale electricity
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market, and manages a lostgrm regional eletric transmission planning process to maintain the
reliability of the power supply system.

al NBf I yRQa RSLISY RS ¥iasled2o/a sthainedl Gandidssoh systemi THé [ReltiBrva
Peninsula and the Baltimore/Washington metropolitan arbave been identified by the IS

Department of Energy(DOERs among those areas where higher prices and lower reliability can be
traced to transmission congestioDOEexplains that this congestion is leading to "transmission
bottlenecks" that hold up the emomic flow of electricity from the generation source to points of use
and threatersreliability. DOE is not alone in this determinati®dM hastated that without

transmission upgradesaryland will not meefederally mandatedeliability criteria withn the next
15years.

Exhibitl presents a visual picture af I NE f tbtgf é&&dysupply,distribution, and use.

Exhibit1
Maryland El‘lergy Flow Electric Losses

" Electric Generation

Energy Sources

sidential Sector

All Units Trillion Btu. Source: U.S. DOE, EIA, State Energy Data 2006

W Petroleum mam Coal mm Natural Gas
s Nuclear s  Biomass s Hydro

Other Renewables Electricity

Imported Electricity
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2.1 EnergyDemand

As illustrated below in Exhibit 2memng the fourend-usesectors the transportdion sector consumes
the mostenergyat 32%of all energy in Maryland. Residential and commercial seegacbaccount for
28% oftotal energydemand The most notable difference between national enedgynandpatterns

I Yy R al Nderhahdi R thé indistrial sector While in Maryland the industrial sector consumes
only 13% of total energy, nationalltheindustrial sector accoustfor the largest share of total energy
demand 32%.

Exhibit2

Maryland Energy Demand by Sector
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Source: U.S. DOE, EIA, Stater§y Data 200§latest available data)
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As illustrated irExhibit3, inthe residentialsector, electricity accounts for 73% of all enedgynand
Natural gas, petroleum products, and wood account for 18%, 7% and 2%, respedtivedyglition, a
smallbut growing portion of residential sector energy comes from distributed generation (DG) in
behindthe-meter installations using solahptovoltaics and small wind turbines.

In the commercialsector, 79% of all energlemandis from electricity. Naturajas is the other major
fuel source, comprising 16% of commercial sector endegyand

Compared tahe residenial and commercial sectorh)e energy mix in théndustrialsector is more
diverse. 35% of all industrial energgmandis from electricity. Petroleum products are the second
largest energy source at 29%, followed by coal (16%), natural gas (13%), and biomass (7%).

Not surprisingly, the vast majority of enerdgmandin the transportationsectoris frompetroleum. In
2006, petroleum accountefor 91%and biofuels approximately 786 all energydemandin the sector.

Exhibit3
Energy Demand by Fuel and Sector
in Maryland
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Note: Petroleum includes motor gasoline, diesel, heating oil, propane, and other petroleum
products. Renewable energy includes wood and ettbiomass, geothermal, solar and wind energy.
Source EIA State Energy Data 200#test available data)
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2.2 Direct Use Fuels, Transportation and Electrigitverview

Energy is used in three principle ways by all energy consumers: (1) Marylagwmsatim businesses

may use direct fuels to heat their homes or drive commerical or industrial proceses. (2) They most likely
use energy for transportation, shipping bulk commodities and products, shopping, traveling and daily
work activities. (3) And mosiramatically, Maryland consumers use electricity in a variety of ways from
powering their homes, businesses and industry to keeping the lights on and handling everyday chores.
As shown in Exhibit 4, while 47% of our energy is consumed as electrantgpdrtation and direct use
account for the other 53%. In this section we present additional data on energy demand and supply as
used in these three principle ways.

Exhibit 4

MD Energy Consumption - Electricity,
Direct Use & Transportation

Electricity

47% Transportation

B Direct use of
other fuels

32%

Source: ElState Energy Data 20@Ritest available data)
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2.3 Enegylosses

Alarge portion of the energysedin the residential, commercial and industrial sectors is lost. The U.S.
Department of Energy estimates that, on average, approximately 7% of generated electricity is lost in
the transmission andistribution system. The rest of theectricitylossesoccurat generating plants,
mostly in the form of heat loss.

As seen irexhibits, of all energy consumed by electric generators, @ily% is delivered to end users
as electricity sale.4% an be attributed to losses in theansmission and distribution systenthe
rest, or 66%, consists of energy losses at electric generating plants and other sjetétic losses.

Exhibit5

Electricity Sales and Losses in
Maryland

Electricity Sales

Transmission &
Distribution Losses

B Generation Losses
2.4%

SourceEIA State Energy Data 200#&est available data)J.S. DOHransmission &
Distribution LossEstimate

While the above chart reflects the energy losses within the electrical sector, there are
equivalent energy losses in the transportation and direct fuel use processes. For basic car and
truck transpatation systems approximately 15% of the energy content actually gets converted
to useful energy to move vehicles and passengers or provide heating or cooling. The
remainder is lost in system inefficiencies.

In direct fuel uses, both home and procegsating/cooling requirements must recognize the typical 65%
efficiencies associated with the end use equipment. With this level of losses in our energy system, it
would appear important to continually review opportunities for efficiency improvement amulitsue

new technologies and processes that can not only help reduce ederggndbut also contribute to
increasing the efficiencies of direct fuel use, electrical generation, transmission, distribution and
transportation options. A question to be answdris where and how we can best improve energy
efficiencies to reducdemandand use our energy more effectively.
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24  Per Capita Use of Energy

DRAFT as of JuBi, 2009

As indicated iMable 1below, based on the latest available data from EIA, total per capita use of energy
in Maryland is relatively low. Our 259.3 million Btu per capita energy use ranks us ninth lowest among
all states and lower than any other MAtlantic states.

However, state per capita energgelevels are greatly affected by economic, geographic and

climatologic differences between states. For example, Alaska, with the highest per capita use of energy,
has a harsh climate compared to other states, is a large and sparsely populated state, and has an
economy dominated by energgptensive industries. Indima, whose economy is more industrial than

many other states, has the ninth highest energy use among all statésNE f | Y RQ4&

NEf I GADSTE &

industrial base compared to many other states is likely a key factor in bringing down our per capita

energy use.

Table 1

Mid-Atlantic States &

Per Capita Energy Use

District of Columbia | (million Btu per person)| Rank
Maryland 259.3 9"
District of Columbia 299.9 15"
New Jersey 300.6 16"
Pennsylvania 317.1 21"
Virginia 333.1 25"
Delawae 352.5 32
Other Selected States
New York 204.3 2
California 232.3 4"
Indiana 454.1 43¢
Alaska 1,112.2 51°

Source: ElState Energy Data 20@R&test available data)
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2.5 Energy Price Outlook

25.1 Qil Prices

As the last few years haveqven, projecting future oil prices is a very inexact science and gmne
many unexpected variations. In Asnual Energy Outlook 200@e EIA projectsthat oil priceswill
reach $80 per barrel in 2010, $110 in 2015, and $115 in 2020 (in 2007 doN&asy other credible
organizations and agencieave published oil price projections, akahibit6 identifies the price ranges
for 2010, 2015 and 2020 seven different price forecasts. For 2015 and 2020 priEgrojects
higher prices than most dhe other projections.

Exhibit6

Comparison of Qil Price Projections

140

120
100 ~

80 -

60 -

2007 Dollars

40

20

2010 2015 2020

SourceEIA Annual Energy Outlook 2009, Comparison with Other Projections

25.2 Natural Gasrices

TheAnnual Energy Outlook 20@®ojects that natural gas pricesill increase between 2008 and 2018,
as more expensivdomestic sources are used to meet demamkEC2009projectsHenry Humatural
gasprices to increase 6% from 2007 to 2018, from an average of $6.9@ihen British thermal unit
(MMBLtu) of energyin 2007to $7.38per MMBtu in 2018 As with price projetions for other fuels,
economic growth rates will affect future demand and prices of natural gas. In addition, the pace of
technologicaprogress in natural gas production will affect prices.

25.3 CoalPrices

TheAnnual Energy Outlook 20@3pects thegrowth in coaldemandto slow compared to past decades.
AEO 200%orecasts that U.S. average coal prices will incréasiee short termfrom $1.27 per MMBtu
in 2007to $1.47 per MMBtuin 2009 After this initial increae, coal prices are expecteddgaduallygo
down, reaching $1.41 per MMBtu in 2018.

25.4 ElectricityPrices

According tahe ElAaverage Maryland electricity ratés 2007were $0.1189 perkilowatt-hour kWh)
for residential customers$0.1158per kWhfor the commercial sector, ar®0.0941 per kWhfor the
industrial sector
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In its 2008 nergy Efficiency: The First Fuel for a Clean Energy EheuwEEEE projected Maryland
residential electric rates to avera®.115 per kWh from 2010 to 2014 ag8.128per kWhfrom 2015
to 2019. ACEEE projected commercial sector rates to ave®@dd 6 per kwWh betweer20102014 and
$0.131 per kWh betweer?0152019, and industrial rate®0.073 per kWh betweer20102014 and
$0.080 per kWh betweer20152019. These price projections assumed thatZ&E policy
recommendations for energy efficiency and load reduction are implemented.

As sen in Table 2, price comparisofresidential electricity rates among nearby states for November
2006 and 2007 shows Maryland having higher prices than the natimeaBouth Atlantic Regional
averages. In addition, price escalation in Maryland between November 2006 and 2007 was more rapid
than in other nearby states.

Tale 2
Residential Electricity Prices énts/kWh)

State/Area April 2008 April 2009
Delaware 1387 14.20
New Jersey 14.05 15.89
Maryland 13.34 14.82
Pennsylvania 11.17 1161
Washington D.C. 11.11 12.73
Virginia 8.97 10.73
West Virginia 7.06 7.97
South Atlantic Regioaverage 10.40 10.73
National average 11.02 11.59

Source: EIAApril 2009

Future electricity prices in Maryland will depend on the price of fuel required by generation facilities. In
addition, transmission system constraints in thedMitlantic region are causing electric providers to pay
congestion charges for the electricity they deliver. Thus, relieving regional transmission constraints may
lower electricity prices in Maryland, assuming that the levelized cost of transmissiondeggeanot

higher than the congestion charges.

In addition, transmission system constraints in the Mithntic region are causing electric providers to
pay congestion charges for the electricity they deliver. Thus, relieving regional transmissioaiotsstr
may lower electricity prices in Maryland, assuming that the levelized cost of transmission upgrades is
not higher than the congestion charges.

Future electricity prices in Maryland will depend on the price of fuel required by generation facitities a
how the regional electricity markets operate. While base load coal and nuclear generation prices have
served to set electricity prices for over 70 to 80% of the time, gas fired generation has set somewhat
higher prices during peak demand periods. @lectric pricing structure is dependent on the operation

of deregulated markets and energy price bids as proposed by generation compani&panty3

suppliers. In addition, transmission system constraints in theMligntic region are causing electric
providers to pay congestion charges for the electricity they deliver. Thus, relieving regional transmission
constraints may lower electricity prices in Maryland, assuming that the levelized cost of transmission
upgrades is not higher than the congestidragyes.

Pagell



Chapter 1¢ Demand and Supply Information DRAFT as of JuBi, 2009

25.5 Energy Prices in General

Residential customers, businesses and industry are all impacted by energy prices whieture in

driven by many different factors. Supply variations, electricity markets, economic downturns, transport
issues, finacial market speculations and a myriad of other factors can enter into the pricing variations
around energy. While attempting to secure the lowest price energy can be in the best short term
interest of consumers, it fails to ensure the long term benefftsupply security, growth of domestic

energy sources, a cleaner environment, technology and economic development and an effective energy
sustainability policy. The question that must be answered is how to pursue the most cost effective
energy pricing strctures that not only provides affordable prices for Maryland energy consumers but
also ensures a sustainable energy future that takes advantage of clean renewables, new technologies
and efficiency improvements.
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3.0 DIRECTSH-UELS

Direct use fubs accounts for 21% of total Maryland enedgmand The fuels included are natural gas,
coal, petroleum and biomass.

3.1 CurrentStuation

When analyzed by end use sectas, seen irExhibit7, the industrial sector accounts for the greatest
share of drect use fuels, followed by residential and commercial sectors

Exhibit7

Direct Use Fuels by Sector
in Maryland

Residential
B Commercial

M Industrial

Source: EIA State Energy Data 2(Q&test available data)
When broken down by fuel typas illustrated irexhibit8, natural gas accounts for 52% of direcéus
fuels. Petroleum products, which include heating oil, propane and other petroleased products,
account for 30% of direct use fuels. Cdamandis 10% and biomass 7%.

Exhibit8

Maryland Direct Use Fuels
by Fuel T ype

7%‘
30% W Coal
/ M Natural Gas

Source: EIA State Energy Data 2(Qatest available data)

Petroleum

Biomass
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Exhibit9 further breaks down direct use of fuels in the residential, commercial and industrial sectors. In
both residential and commercial sectodirect use of fuels is dominated by natural gas The direct use
fuel mix in the industrial sector differs markedfgrh the residential and commercial sectors. In the
industrial sector, petroleunipased productslominate.

Exhibit9
Direct Use by Sector and Fuel in Maryland
140.0
120.0
6.4
100.0 0.1 Biomass
g 80.0 - W Coal
E R Petroleum
= 60.0 E—
= 52.9 ® Natural Gas
40.0 |
20.0
0.0 . :
Residential Commercial Industrial

Note: Biomass includes wood and other biomass wagtetroleum includes motor gasoline,
diesel, heating oil, propane, and other petrofa products.
Source EIA State Energy Data 200#test available data)
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3.2 Future Outlookfor Direct Use Fuels

There are no Marylandpecific demand projections for direct usenaftural gas, petroleum, coal or
biomass.In the absence of such data, fwe demand projectiogfor direct use othese fuelsvas

developed by extrapolating frofalAhistoricaldemanddata from 1995 to 2006As seen in thexhibit

below, direct use of natural gas is expected to increase between 2006 and 2018 by 11%. Istcontra
direct use opetroleumis expected to decrease by 17% between 2006 and 2018. Based on past demand
patterns, direct us of coaland biomass is expected to remain relatively constant.

Thesedemandprojections can be affected by future price developrteefor the fuels in question. For
example, high oil prices combined with relatively low natural gas could further increase natural gas
demandand depress petroleum demand. If fossil fuel prices escalate rapidly, demand for biomass can
be expected to gou Biomasslemandlevels are likely to be sensitive to possible future carbon costs
and other policy incentives that may be enacted by federal or state governments.

Exhibit10

Direct Use Fuels Demand Forecast for Maryland

——Natural Gas

—Petroleum

—Coal

200 /\/\/\‘_\ ——Biomass —

150

\

50

Trillion Btu

S Qe _

1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Source: ElState Energy Data 20(@&test available dataYuture projection extrapolated from
historical data

While the above chart reflects a besttimate offuture direct fueldemand there are additional
consideratiors, which might impact Maryland direcisefuel demand As an example, the potential for

fuel switching fronthe electric sector to direct useaturalgas may increase the demand faaturalgas

while reducing electric generation needs. In certain instances, switching from electricity to direct fuel
sources may also improve the efficiency of the energy usegsmoand lessen demand on other fuels.
Another example may be consideration for Peak Oil theory. Many industry professionals are suggesting
that world production of petroleum products either has or will shortly peak and petroleum supplies will
continue todecline over the next several decades. These and many other factors may have significant
influence onthe demandfor direct fuels.
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4.0 TRANSPORTATION

4.1 Current Transportation Energy Baseline

Total baseline Maryland transportation fuel usage ismpgmately 4.1 billion gallons, or 476 trillion Btu
of energy. The baseline fuel usage valudsxnibitsl1 and 1Zhowsthat gasoline and diesel account
for 86.8%0f fueldemandby volume and 88%of fueldemandon an energy basis. Ethanol is the next
largest fuel, primarily due to its usage in E10 gasoline blend® i volume, 4.%by energy). All of

the other fuels play a minor role in the State transportation demand markietturalgas usage includes
the fuel used in powering petroleum and naéligas pipelines, which EIA includes in the transportation
sector data. This is the major ende for natural gas fuel. @oad transportation accounts for the
largest percentage of fuel use (996By volume, 89.%by energy). The marine sector is theesnd
largest (roughly 4%) followed closely by the aircraft sector (roughly 345

Exhibit11

Transportation Sector Energy Usage by Fue
(Energy)
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Source: EIA State Energy Profile, FHWA Highway Statistics,
Maryland Department of the Environment, Maryland Clean
Cities Coalition

Exhibit12

Energy Usage By Transportation Sector (Ener
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Source: El&tate Energy Profile, FHWA Highway Statistics,
Maryland Department of the Environment, Maryland Clean
Cities Coalition
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