RGGI Emissiondrends

Report no. 3 - March 20, 2008

Environment Northeast

Thethird auction of emissions allowances under
Regional Greenhouse Gas InitatRGGIl) was
held onMarch 18, 2009n order to disseminate e 10 States (ME, MA, NH, VT, RI, CT, NY, NJ,

relevant information andcreasenarket DE and MD)

transpareng¥ENE (Environment Northeast) e Applies to all fossil fuel-fired power plants 25
compiledhe following eporton emissiongrends MW or greater

throughthe end oR0@, usingdata from the * Wentinto effect Jan 1, 2009
EnvironmentaProtectionAgency (EPARNnd e  Successful auctions 9/25/08 and 12/17/08
RGGI membestatesThe eportexamines e  Third auction 3/18/09

emissiongrivers such agconomic conditions, * Initial regional cap is 188 million tons CO;
fuelswitchingelectricity conguaption, non » Cap is two-phase:

emitting éectricity generation, and weather 0 Stabilization at initial level for 2009-2014.

RGGI at a Glance:

0 2.5% reduction per year 2015-2018 for
total 10% reduction
e Compliance period is 3 years; first permits due
March 1, 2012.

Summary of Key Findings:

Data through the end @80D08suggest thamissionfrom RGGI unitsaretrendingl9% below the
RGGI cap thoughemissionsnay notremain as low 2009

Emissions have fallen as a resuliefdllowing conditionghe continuation of which is uncertain

o Oil has beemore expensive than natural gad generators are correspondingly utilizing
natural gasver oild natural gaproduces fewer emissighan oil, and the increased
utilizationof natural gas has reduced regional emissions significantly. Hoevever,
relationship between oil and natural gas prices in 2009 and beyond remains uncertain

o Electricity consumption has been stable in recenayekdissnow declinipgrimarily due
to the economic downtutyut also due to mild weath&histrend will likely continue if the
economy does not impragurit hotter, more humid summers could drive up consumption
and emissions in future years.

o0 Availability of wind, hydro, and nuclisancreasingTheincrease in neamitting
generationvill likely continue at a modest pace as more wind power comes omdine
future.

ENE believes thatllowancelemands driven byignificant uncertainty about emissions trends
over the first three yeaompliance period (202911)and confidence that RGGI allowances will
hold value in a federal climate system



Emissions Data

In order to inform the public on developments within RE&BIE hasconductegeriodicassessmesit

of regional emissionsingEPA data from the Acid Rain ProgrédRP) This third repofton RGGI

emissions trends was delayed until after the auction in order to resolve discrepancies in EPA emissions
data for a few power plants in Rhode Island.

Thelatest trend emergifrgm thisanalysigndicateshat actual emissions remain belowRIBE&I cap
level. Recentlyreleasedata from power plasiin the Acid Rain Progrgthrough the end of 2008)
lead ENE to projedhattotal emissions 200 wereapproximatel9% below the RGGI cagnd 2008
emissions fell approximat&®®o below the cap

ENE projectionghroughthe end o20@ describe the relationship between emissions and the cap, as
shown below in Figure 1. Emissions datde availablyy the RGGI member states formed thesbas

for the analysis. Facility level data was collected for all power plants that segois<idns undéne

EPA Acid Rain ProgragrandENE used this trentb project the overadimissions in the RGGI region

(for more detailed description seé@éhmenl). Note that ARP data does natlude all RGGI
facilitiesand thus shoulde used as an indicamdE N E & s p mayjurderdr overpredict total
emissions from RGGI facilities.

Figure 1: RGGI Facility CO, Emissions from Various Sources
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Figure 2 (belonghows2008RGGI ARPfacility emissions by sta#dthoughtrends evidenced 2008
datamay not holdn futureyeas, the existing datuggesthat 2008 emissiofell wellbelowthe cap
and declingfrom the levels seen in 2007



Figure 2: Year-to-Date RGGI ARP Facility CO, Emissions by State (though September)
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Note: Yearto-Date dataovers different time frames at different points in this report. Latest available
data was used at all timéED emissions dat&igures 1 and) & thraighDecembeP008 YTD

electricity consumption data amehthedata are througbecembeP008 andelectric generatiatata

is throughiNovember2008

ENEO® s a n slhtgssemissionsfdatatindicatesa®@8 emissioraebelow the previous low of
2006 emissionSgnificantuncertaintypurroundsinderlying drivers of emissidegelsoverthe coming
months and year3.hese driverd includingelectricity consumptipweatherrelativefuel prices,

economic trendgandvariations imon-emittinggenerationd will impact emissions trends and determine
how constraining the cap will be in the futdineoverall decline in emissions across the region is a very
favorable trend environmentally and may allow the RGGI states to reduce the level obtee cap m
quickly in subsequent compliance periods.

Electricity Consumption

Emissions levels adeectly related telectricity consumptiomithin the RGGI regionRecent data

from the New England Imghendent System Operator (#88)2 indicates that 20@Bedricity
consumptiordropped slightlfrom 2007(Figure 3) Annual New York data for 2008 astdtelevel

data from the PJM region (New Jersey, Delaware and Maryland) was unavailable, but it can be assumed
that electricity consumption for the RGGI regio2008 was below 2007 levels. Electricity

consumption has essentially remained stable over the last 5 yeargilamnd tfenergy consumption

to increase at the rate anticipgpeddicted at 1% annually when the RGGI camegiatedh 20®)

is acne cause of the discrepancy between real emissions and the cap.



Figure 3: Annual New England Electricity Consumption
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Weather

Weather is a significant driver of energy consumption and emissions within the RGGI region. Hot and
humid summer weather lsad greater electricity consumption for air conditicanuig,old winter
weatheincreasesatural gas and heating oil consumption (only a small percentage of buildings in the
region are heated with electriciy.home heating fuels are sovveredunderRGGI, ENE uses the
temperaturdiumidity indekto gaugeheimpactsof weatheon electricity consumption and associated
emissions. Thennuatemperaturdumidity index indicates that 2008 has been a moderatetlyear

RGGI region, which is reflect in the slight decrease in electricity consumption in summer months.



Figure 5: RGGI Weighted Temperature-Humidity Index
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Economic Trends

Economic growth has historically been a significant driver of emissions, with increased economic growth
leading tancreased electricity sales, leading, in turn, to higher emissiorikRdeealyy economic

conditions in the RGGI region have worsened significantly, and reports from the Federal Reserve show
increasing weakness in RGGI distficie economic downta in the region appears to be reducing
electricity consumption and driving emissions down.

Worth noting is the fact thatonomigrowthin yeardefore the downturappears to have coincided
with a period of relative emissions stabilibe extent oftis disassociation between economic growth
and emissions is uncldaut it suggests that economic growth need not always increase eamdsions
emissions may not return to historic levels when the economy recovers



Energy Prices& Generation from Foss Fuel Power Plants

Despite declines since @08 peaks, energy prices remain above pricestbedraseline years
(20@-2004 used to determine the RGGI cafhe NEPOOL quarterly average wholesale electric price
in the fourth quarter of 2008 Wg&&/MWh , about$10/MWhlower than it waat the same time last
yean

Figure 6: Monthly New England Fuel Prices®
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Despite recent decreageg;es for oil remain higher than prices fatural gasdigher oil pricebave
altered fuel combustion pattemmshe region, leading to significant reductions in emissiIodg.
prices rose in recent years and coal prices jumped over the summer, electricitjrgenbegeduels
became more expensive than electricity from natural gas, renewable, asdunoeteshis price
advantage led to increased dispatch (utilization)erfdowiting generation.

Of particular importance to regional emissions, the lower price of natural gas in relation to oil has led
many dual fuel plants (those that can burareiesidual fuel oil or natural gas) to favor naturat gas
decreased the use of oil fired plaiise resulting drop in residual fuel ugkisdratedn Figurs7 and

8 (below). Because natural gas has a lower carbon emissions factor (53.0M&t@Than

residual fuel oil (78.80 kg &KdMBtu)7, and natural gas plants are typically more efticamoil fired
plantsincreasing use of natural gas reduces regional emissions.

However, the recent decline in oil and coal prices may reversadtasdemissionwill increasé
oil and coal use recover in the coming months and years.



Figure 7: RGGI Region Electric Generation from Residual Fuels vs. Natural Gas
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Figure 8:

Year to Date Generation from Residual Fuels Through Movember (GWh)
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Declining use of residual fuel has cleadiycedmissionswith the annual residual fuel generation
trend very closely matching the total RGGI emissions tieweever, in the last few months the price
of oil has plummetedD i | 0 s ecneaseelatie® ndtural gas (and in absolute terrmps evident

in monthlyspot market datd={gure9), which showshatresidual fugbrices approached those of
natural gas (on a $MMBTU basis) around the New Year. Oil prices have since necovered
comparison to natural gas, butttheemay be approachimghennatural gas is no longer cheaper than
oil.

The decrease in oil pridgesn important developmetttat mayncrease use of residual fuels in-itighl
plants which would leat increaed emissions30,000 GWh afesidual fuegeneration creates roughly
25million short tons of C&annuallyA decrease ioil emissionss only somewhaoffset byincreasing
emissions fromatural gas and othgower sourcesndthe downward pressure anissions caused by
high relative oil prices may reverse, causing emissions to increase.

Figure 9: National Spot Prices for Residual Fuel and Natural Gas

Non-Fossil FuelGeneration

Non-fossil fuegeneration affects emissions in the RGGI regidispicingelectricityfrom fossil fuel
generators and thereby redueimgssionsThis is true for any ne@O. emitting resource including
nuclearhydro, wind, and other renewabRescentataindicate thaannualyeneration from hydro,
wind, anchucleaincreasedearly 10% between 2001 and Z66& igurellbelow) and EIA predicts
that nuclear generation will continue to increase in the ne&ar term.



