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Re: Proposed Rate: Commercial Fuel Oil Sulfur Limits for CoBibusfion Units/ 40 Pa»B.
5456, Saturday, September 25,2010 (the "Feel Sulfur Rule")

To Whom It'May Concern;

These comments 00 the proposed Fuel Sulfiir Rate are submitted upon behalf of Hess
Corporation ("Hess"), as well as HOVENSA L JLC CHOVENTS A*) to which a
subsidiary of Hess has a. 50% ownership interest,1 Hess Corporation operates a 70,000
BPD stand alone catalytic cracking facility In Woodbrtdge, New Jersey (the "Port
Reading Refinery**). HOVENSA operates a crude oil. refining facility in St Croix, United
Stales Virgin Islarid^ which Is one of the largest refineries in the world. Collectively,
Port Reading and HOVENSA have historically supplied approximately 10 to 13% of the
heating oil consumed m the Northeast of the United States. Hess and HOVENSA believe
that this proposal to reduce the sulfur coiifeot of home heating oil to 15 pptn by 2012 will
cause significant harm to consumers in Pennsylvania by raising the price of both No. 2
feel oil (in this comment letter, the terms'No* 2 Fuel Oil and home heating oil mean a No.
2 fiiel oil with a sulfur content of 2000. ppro or more) and diesel foel by 15 to 25 cen:ts per

Ion.

Additionally^ by requiriEg refiners to simply the mm feel specification, in less than. 2
ye&m, it.is also iinpreoedentol and uafelr by not providing relleers who have oonttaed to
make-^n toportoit product -used by millions of eonsymers adequate time to retool to
make the mew foeL Ho other -major fuel speeific&tkm change has ever been macte in such
a short period of time and doing'$o will disrypt m&rttts for diesal fuel for both road and
home heating use in Pennsylvania • and elsewhere. Any rediictioii. in .fuel oil siiifiir eoolenrt.
most allow at least four y^ars for i r fwrs to add acklitioiml processing oapabililies.

1 Tbrnm mmrnmm m® mbm$s&.m&® wMfes$0xe&*& c^5«fy m mmsml m MOVEiNSA.
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Hess and HOVENSA also oppose the role im|iitani€ols to reduce the sulftir content of
residual fiiei oil to .5%, because there is a very limited supply of sodi feels nationally and
no refiner will make capita! investments or use higher cost low sulfur erodes to produce
these lower sulfur fuels* because each gallon of residual fuel oil is worth less than the
crude oil from which it is refined. Producing lower sulfur residual lite! oils is
unsustainable economically and environmentally and will place users of this fuel in
Pennsylvania at a severe competitive disadvantage. The size of this market in
Pennsylvania means that any reduction has a mlnisctile impact,

Finally, we express oor concern that the timing of this role proposal appears to have been
deliberately delayed to (i) make it inconvenient for the public to comment by making the
comment due date the day after the Thanksgiving weekend and (ii) avoid appropriate
legislative oversight. The PADEP should withdraw this rule proposal and teititroduce it
later to ensure that the Legislature and the public can comment and provide adequate time
for those comments to be given proper consideration.

1 The Costs Impacts Of This Rule On Both Heating Oil And Road Diesel Will Be Severe

A, This Mule Will Cause The Cast of Road Diesel ami Home Heating Oil To Rise by
Approximately 20 Cents or Mare Per Gallon.

L Requiring Use OfVSLD in Pennsylvania, In Combination With New York's
law. Will Drive Up IISLD Demand By Over 50% In the Central Atlantic Region

Pennsylvania is the third largest consumer of home'heating oil to the United Stales, The
state consumes approximately 89LMiMwn Gallons ] of No. 2 Fuel Oil eadhyearr
PADEP has proposed to adopt a 15 ppm.-.standard for No. 2 Fuel Oil for residential,
commercial and industrial applications in 2012, This liming coincides with the recently
enacted tow in New York, requiring use of 15 ppm dlesel fiiel insfead of No. 2 .Fuel Oil
for all heating purposes. Mew York is the largest coesomer of No, 2 Fuel Oil,
consuming approximately 1.4 Billion Galtois annually* Thus* In a very short period of
time, approximately 2 Billion. Gallons of No, 2 Fed ..CMIwilt have to be replaced fey,.lite
Low Sulfiir Diesel As of 2009, t ie entire Centra! Atlantic Region (PADD IB) consumed
approximately 3.7 Billion Gallons of USLD*3 This means that the amount of ULSD
supplied to the Centra! Atlantic region will have to rise in less than 2 years by O¥er 50%!

This effect is greatly magnified by the fact that ftiel oil use for spaee heating is
coec^atreted in a four month period in the winter time* Bering December, January and
Ftbniary, No* 2 ftiel oil use is approximately 3.5 million to 4 milllori gallons par day,
while In M y and August, demdqd is apprmmmmiy 700,000 to 1,000,000 galtos. USLD
demaed, by contrast, is mteiivaty coestiet, vary ing by imich smallar emoyots. The grtph

2 IM& source Is US MA "Disllllata Fwd Oil « f Kirosena S^te iy EM ite?* iisleg tlie avarife of 2M7

3 Daia-soitfce is US E!A *4M«e Siapp̂ ieir St te Voteno^ fmF4JDD IB Ibr 2 § »

Page 2 of 55



beiow shows the seasonal ity of demand for New York and Pennsylvania for 2008 for No.
2 Fuel Oil and ULSD.

ilgsgif^ <MI vs . Ofe&el Ssas<?mii Demand
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During December through February»fee! oil demand often exceeds ULSD demand in
Peofssyivafiia and m other Northeast stales. During cold soaps, this is especially the case.
This means that large demand spites of more than 100% of current ULSD demand will,
as a result of this rate* now affect coosyiners of heating oil and road diesel In
Pennsylvania.

2 Requiring Use OfUSLD in Pennsylvania by 2012 Will Eliminate Suppliers for
Fuel Oil to the State By N<tf Giving Refiners Time Ta Invest in Additional
Capacity

At the same time, this rule will eliminate supplies from refiners., like Port Reading, that
currently do not make ULSD and cannot do so without a substantial capital investment in
processing technology and sufficient time to construct the needed processing facilities.
This is also the case for two Pennsylvania .refiners, United and American, which cannot
expand their current USLD production without capital projects and for ConocoPhillips
and other healing oil producers outside the Northeast Less than two years is simply
insufficient for refiners to invest to expand supplies of these changes. Part III, Section
discusses In greater detail the cost and impacts of these changes and the relative
complexity of them. HOVENSA cannot make additional supplies of ULSD without
either a major capital investment ar processing changes that will substantially reduce the
volumes of other petroleum product made at the refioery.4 Collectively, these -refiners
historically aoeoimt for a large share of the No, 2 Fuel Oil market for the Northeast
region, and the speeificatioo change in Pennsylvania will eliminate substantial supplies of
distillate product from the Pennsylvania irwfcet

4 E W I I with processing ofemups, fbe sdiitta&! amount podueed: wcmJd'&e far less--than, i f a capital project
was i:mpie;m£!ii£d to ocwert Mo, 2 Fi«ei0il MeiMliig m&Scii&ls to iXLSI) feleud^locks,
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The sudden demand Increase for ULSD caused by this rule most also be coupled with
refinery closures, the largest of which tave been in the East and have also reduced
supplies of distillate to this region. These arg:, ,

Refinery 1 Capacity In bbls/day
Delaware Citv» Delaware
Yortowii. Virgioia
Eagle Point, New Jersey

182.000 (expected to reopen)
70,008
145,000

Refineries nationwide are experiencing record or near record losses and many are
hanging on by a thread. This role presents particular difficulties for smaller refineries like
Port Reading, American and United which cannot afford major capita! Investments in the
current regulatory climate,

3. Diesel Demand is Recovering In The United States And Is Projected to Grow
Elsewhere.

Some proponents of ULSD heating oil have posited Chat supplies will be ample, because
of the demand decline in the United Stales and elsewhere resulting from the current
recession. However, current data does not support this conclusion and these studies
appear to be outdated* As this graph shows, since the trough in 2009* USLD demand fa
the United States has been recovering and growing at a relatively rapid rate:

4Mmk Av«£a§& VS. Total O s s i ^ l t Final Osl Pr®@&ct $&p$m$ ffhmm®®$ Bwtits p&f i&8$

sm J~
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i i i

Demand for distillate is projected by the US EIA to rise in bath Europe, which Is a net
importer of ULSD and the United Slates. See,
bttp://wwwjsk^
pdf
More taportititly* damaod elsewiter^e in: the world for low sylftir di§il isles has hm&
rising quickly In rapidly growing coEntrles spcti as CMna and lodla. BemMid for ULSD
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has also been rising in some new markets that have recently begun using ULSD for
transportation fuel, such as Chile,

The result has been a relative surge in exports of distillate:

The effect of the demand increase worldwide is that USLD prices have been rising as the
market becomes tighter. These two graphs Item EIA. show that diesel has been rising
relative to gasoline over the past year

II.S. Q&4&$tm$& Dle$«§ File! P ikes
s Aft Gtalar s pm (idttoft £!A

3M

4 00 JMf#!$tfL^fe* i ^

2M

—*»—3Q0d>@S

3iJ0

2J»0

100
Os*e Mar Jyn

Diesel has risen 39 cents per gailori since November, 2009 vs. 26.cents for gasoline end
aboiit 20 cents for o n i e oil ;prioes^

Even, if It w%m the case'timt fcra is excess supply in. the Gulf Coast (fimm is tiot» because
of the rise in .demand world wide), It also must be borne in oiled that availability isi the
Golf or Midwest dms mot translate ielo availability to Pennsylvaiila, because of J0o.es A^t

5 :Onta smrm lor <mide oil: 'US.BIA 4*Wa îcly Afl CowMss-Spot Frlc^ FOB W e y t o i by Bs&m&eid Bxpmi
Volume (Dollars per Barrel),"
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shipping iaws6 and pipeline constraints* in most cases, in part because of .closure of
regional refineries, the additional quantities of distillate feel required will have to be
imported, with additiooal shipping and distribytion enviroittneni&S impacts

Some stakeholders have argued that sinee 86% of the current United Stales distillate
pool is a t ! 5 ppm, the remainder should also meet this standard As discussed in detail
elsewhere in ftis comment letter, this would be a mandate which is costly arid not needed.

Moreover, assuming that the number cited is correct nationally, it misses the point
regionally and understates the impact of the mandate. Fuel oil use is concentrated in the
mid-Atlantic and New England. In states like Pennsylvania, heating oil and road diesei
use are roughly equal Thus, the refineries which serve this market (concentrated in the
Northeast, Canada and the Virgin Islands) are configured to make a 2000 ppm (or higher)
S No,2 Fuel Oil product and cannot be readily converted to make ULSD without either
substantial capital expenditures or facilities changes thai decrease the overall amount of
petroleum products produced. Conversely, in most of the rest of the country, road diesei
accounts for nearly all of the demand for No. 2 fiie!* so that those refineries make a very
high proportion of ULSD. According to a Hart Fuels study, about 35% of PADD 1.
distillate and 40% of healing oil is supplied by U.S. East Coast .refineries. U.S. Gulf
Coast refineries provide 52% of distillate and 44% of heating oil. HOVENSA and
Eastern Canada refineries make up 12% of distillate and heating oit8 Ultra Law Sulfur
Heating Oil Assessment, Hart Fuels* February, 2010, copy attached. Thus, regionally (and
for those refineries that serve this region) the percent of output produced of heating oil vs.
road diesei is much lower than 86%. For example, Port Reading proci:ii€asl00% beating
oil and does not produce USLD-

4, The combined effects from this rule of diminished supply and increasing dewmnd
will raise prices to consumers of heating oil ami diesei by about 20 cents per
gallon* costing consumers in Pmmylvama

Any lime a combination of substantially increased demand Is combined with diminished
supply, the result will be to raise prices. In this case, because the rule'will affect both the
supply and demand for USLD, it will affect both rotd transportation eosls and space
healing costs, not just heating costs as the PADEP assumes.

Hess and HOVENSA retained Hart Fuels, a respeeted tactetry analyst, IB undertake a
stydy of the impact of lowering the heating oil specificMio! by 2012 oo the market price
of diesei fiiel for both road and heating use, A copy of that report Ultra Law Sulfur
Heating. Oil Assessment* is attached to these cotiracrts as noted above. The atilhor
coectoctes as follows:

"Summary

6 Hie Jones Adt requires use of almost naii-axlsleiii IJS flag vessels i® move p e t o t a m products feetwaa^
US ports. IMs lias fosm a ooosist^ut OTasiiaiiil on su|>pfy In.-mmdk. of the US*
7 The refemc© is from t te mx£b&t*-$ tmtmm^.ik®mmBl mmk&'-ffisg- b® iiOTiitaiiallj dilfcrpil.
% Harf s ooficioslons are Miy Qonslsleiit wllli data wmMM fkom tkm US EIA.
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• Production of ultra low sulfur healing oil will cost 5 to 9 cents per gallon
above high sulfur dieseL

m i j lvf i i f l i t tfffiif iiiiirkft ciiitlciciic, l i i i l i t r IIIIIrfcet premiums* 21J to 31) cents
per i|l liCNl,:: Slicilllil l i i i:ifif: Cit -if to- f:l.r in- nil II li 11 I nil it if urn n I ctesil If lir Illl tlCill
mpmmiy can be brought ciii fine,

i i i i i i icti won til licit §itt¥i: Ciiiiiiitilii'iv to respond to ii iMilcl w en flier siirgi.* ill

llillllillll!,: A iPilic ill cicilllllicl will fill? ll If ill li luUl\ i iflyf i It' ii^iirkiif*! wit tl

ililllllllP till ||iviiiiiiiiiiii liitliicitiiiii IIIII Tli£i ihiliUrimit tint tl 11 u:nis I Jit lit fiii

€CIIIS fM!f | | i : 1II!II*.:>

Pennsylvania is a much larger market than is New Jersey for heating oil and should have
an even greater impact on pricing if it mandates a 2012 switch to ULS.D, This report, is
being updated and the update will be provided shortly.

Pennsylvania uses approximately 2 billion gallons of distillate fiiel annually for heating
and road transportation*
frciiii tfiis

E. The Hart Fuels Projected 20 Cent Increase is Fully Consistent With The
Diesel Price Spice That Resulted Iti .2006 With Thejmmdiictioe Of ULSD,

In December 2000, EPA published the final on road dtesel role. The rote required
refiners to produce ml least 80% 15 ppm S diesel fuel beginning in June 2006, which
reduced the sulfiir content from 500 ppm, which had been in place since the early
1990's.9 This role allowed refiners 5.5 years to make the changes to their refineries
needed to comply with, the new feel specification. In contest, PADEP is proposing a
much greater sylftir reduction in No, 2 Feel oil from 2,000 to 5,000 ppm S currently to 15
ppm Sj in. less than two years. As noted above. No. 2 Feel Oil forms a much greater
percentage of the distillate used in the Northeast and Mid-Atlantic than Is the case for the
rest of the Untied States and much of this supply conies from regional refineries.
Regionally, depending on the season of the year, between 25% and 50% of the distillate
pool wlil have to be converted to ULSD to accommodate this specification change.

The price experience duriitg the specificaiioii change from 500 ppm diesel to USLD
provides am important guidepast to the impact that can be'anticipated from the New York
law and the proposed Pennsylvania regulation. This experience is consistent with the
Hart Fuels report Even with a 5*5 year lead time* some refiners chose not to invest in
ULSD or. If they did* the quantify of ULSD-was less than the 500 ppm diesel that they
made before the spedffcitloii switch. It also elimiiiated foreign suppliers of road diesel,
particylarly since Europe was and is a net Importer of ULSD. The result was a
pronoiineed lighteoing of the US mmkM for road diesel, as supply diminished in ftee of
stable or increasing dtmaed,

9 Hie%SMS &r iii& selection of the 15 ppm sprnMrnlMm .is dlssussecl Wow. We mw ttiat the 500 ppm road
dks@i mla sliitteiml a4k&/m-m m refineries^ wmUmg Bess' Purvis MS facility.
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The very significant change in the market resulted in a significant and long lived price
spike to road diesel. As can be seen in the following graphs tie historic differentia!
between crude oil and diesel (500 ppm) was 80£0 90 cents per gallon,, although the
differential began to widen in 2005 to $i~$ LICK

Crude vs. Diesel
Diesel vs. Crude DUlsc@fi!al

§ § I I

I I I I 1

After ULS.D was introduced in mid 2006, the differential settled at approrfmmtely $1 J0»
and stayed th:ere until the advent of the "Great Recession,** This means that the product
had risen fa price, because of a sudden -supply decrease. This pattern supports Hart Fuefs
projected price increase of 20 to 40 cents across the entire teglatml distillate market* not
just heating oil

P, Hart Fuels Projections Are Also Consistent With The Walter 1999-2000 Price
Spike,

Daring January and February, 2000, an extreme cold snap hit the Northeast, whfch? in
combination with high demand to December 1999 which drew down, stocks, .caused
heating oil prices to rise by as much as 79 cents per gallon (66%). At the same time, it
increased the regional price of 500 ppm S road diesel by a similar anioont:
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The US Energy Information Agency wrote a detailed and instructive analysis of this price
Increase, which appears at

What is particularly noteworthy is that the price splice was caosed by an increase in
demand that El A estimated at approximately 40%. The combined effect of the New
York, law and the proposed FADEP.Fue! .Siilftir Role is a 50% change in demand* and
that change is much higher in the winter. Moreover, as opposed to 1999-2000, the
shortage was ended primarily by deliveries of No. 2 Fuel Oil firooi Europe and Asia..
These products would not be available under the Fuel Sulfur Rule because they exceed
the temporary cap standard of 500 pp£H- At a very minimum, this will raise the duration
and extent of a price spike and could even result in runouts,

1'5 PPMfsp0cific0$mnin2O12..

The rule preamble makes the following projections regarding long term price increases
between ! 5 ppm, 500 ppm and 2500 ppm No. 2 Fuel oil:

In a 2008 report entitled "Northeast Heating Oil Assessment," the National
Oilhaat Research Alliance (NORA) estimated that there would be a 6.30 to 6Mi
par gallon facreiiieriisl production cost for 500 ppm versus 2,500 ppm sulfur
content home heating oiI(No* 2 commercial fuel oil), including capital costs.
Costs are estimated to be as mucti as 8.90 per gallon for 15 ppm sulfur content
versus 2,500 ppm

As noted above, Hess and HOVESSA believe that this estimate is low because it does
not account for the -deosaiid spite created by this rule nor does it assess the impact on ftel
users other than space heating entitles* However, even if we assume that this is correct,
this rule Is VERY costly to PanEsylvariia OMMimeiB, PADEP's proposai yields a
stitiwide projacted cost mcfflsas® for all No. 2 Fool Oil users of $79 Mlllfen dollaiB
annually.
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The purported economic benefits of this rate to consigners will not materialize, M least in
the short and intermediate tern and thus will not offset these increased costs. That is
assuredly true for condensing boilers, at a vary minimum because of the long turnover
time of a boiler/funiace fleet and the higher capital and operating costs of these
installations. A more detailed review of these issues appears in Sections III A* 4 and 5.

//. The Environmental Benefits of this Rule Are Overstated and Do Not Justify Its
Adoption ai this lime.

A. Visibility Cannot Be Used as Basis to Adopt A Ride Effective In 2012
Hess and HOVENSA do not believe that the visibility SIP requirements can serve as a
basis for the proposed controls, effective in. 2012> for several reasons:

• There are no Class I air areas in Pennsylvania and this role cannot be justified at
this time as being required fay federal law. The slate has NO federal obligation to
propose this rule at. this time, because it does not have any obligation to show
"reasonable further progress'* toward attaining visibility standards in other states.
Even if it did, the first milestone is not required until 2018, so that as regards
visibility, Pennsylvania is Tolnataiily proposing this rule. Moreover, the
proposal would have minimal (and probably yiiineasurable) benefits on even
those Class 1 air closest to Pennsylvania, which are hundreds of miles away from
most parts of Pennsylvania. That is because Pennsylvania's SO2 inventory is not
predominantly for heating oil and is stated in the role preamble to be 2-3% of the
regional SO2 emissions10. Moreover, even that inventory amount is drastically
overstated, because it is based oo a 2002 inventory, which is now drastically out
of dale, Since 2002, distillate and residual fuel heating oil demand have fallen
sharply in Pennsylvania. The graphs below show that No» .2 heating oil use in
f eensykifila fell by almost 25% since 2002 and residual fuel use by 33%, These
levels are expected to continue to fell as customers switch to cheaper natural gas,
a treed likely to be accelerated fa Pennsylvania by development of the M&roeliys
Shale gas resources.

i fmrmJ

SOttiCi^—s
ISil

' Tfiis poiM is discussed in delail Wow.
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A similar but more severe demand decline since 2002 can be observed in residua.]
fuel, deliveries in Pennsylvania* Notably, about 50% of this demand is for marine
vessel fuel, so that actual usage in Pennsylvania is now even lower.

i.1 ,:i :b::*;|:*i;? &§MSiWiM?i SS0^

Heating oil is a wintertime fiiel and reductions have little effect outside of
P&msylvania. Daring the wintertime, information published by NESCAUM and
MANE-VU make it quite clear that very local emissions, crapped by inversions,
are the main cause of the most serious visibility dimishmeots. indeed, the
information published by these organizations suggest thai the long term increase
in PM in these areas is due to Ixmrn^md ooal fired power generation in the
Midwest (and probably Pettmsylvfflia), which has caused winter and summer
.levels of PM to nearly equalize over several decades, This is supported by
comments received by PADEP on non-attainment classifications in Pennsylvania,
The rate of tramsfbunatioii of SO2 to suSlate aerosol particles declines in
wifitetime, so Ihit SO2 emissions on a regiooal level play a limited, or no role in
localised visibility dimlshmefitS: in distant Class I air areas
.PADEP appears to detonsiine the eost efifectiveness and benefits of the controls on
sui te la ftiels basad on reductions (o¥arestimalad as noted above) of SQ2, not
PM 2*5. Because the rule 1$ based on control of PM Z5, both for the PM 2 5
NAAQS and visIMity, this Is -mfc » acoprate f^>mseniatioii? since mot all SO2 Is
converted-to PM 2 J sol&te particles, parllctihrly in winter.
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• Based on the (i) the extremely limited benefit to Class I air areas, (H) overstated
emissions inventory for fuel oils and (iii) the lack of any legal driver to adopt a
visibility standard by 2012, there is no rational or basis to impose hundreds of
millions of dollars in higher costs11 on Pennsylvania consumers for distillate aod
residual fuel oil to benefit wilderness areas fer from Pennsylvania.

B. PM2.5 Cannot Be Used as Basis to Adopt A Statewide Mule Effective In 2012

L PADEP has failed to show that this rule is needed to meet the PM-2*5 NAAQS.
The reason that Pennsylvania does not meet the PM 2,5 standard should be plainly
obvious from a comparison of the two maps below. The first map shows the location of
coal fired power plants (black triangles) in Pennsylvania, as reported by the US Energy
Information Administration.

A : 4

m.wmM
:!»fes :%&y

M
i: -̂

* • • * * - • . ^

::: ,^:; : ; \mr:, |* ^ v - v - > ^ - . ; ^

The second map is a map of PM-2.5 non-attainment areas:

The overiap between the PM-2.5 noo-attaiiimeM areas and eoal fired.power plants is
strikingly clear. This should be equally clear from the sftalemggit m the preamWe Aatt

1 Tbe basis for iMs estimate of economic Impacts Is discussed Wc^w,
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electric utilities at 71% are **by fer the largest soorce of SO2 emissions" in the MANE-
VU region. This Is almost certainly higher In Pennsylvania, which has many coal fired
power plants. For example, PeitEsyivaeia is nearly 10 times larger than New York IB the
net generation of electric power from coal aad nearly 15 times larger than New Jersey.
See, tilliî iW

This point is explicitly discussed in NESCAUM's 2006 ^Contributions to Regional Haze
In the Northeast and Mid-Atlantic United States" (the ^NESCAUM paper**)- Figure 4,2
of the NESCAUM paper clearly shows that area sources, which include home heating oil
users but is not exclusively that category am a tiny fraction of SO2 emissions in
Pennsylvania:

Figure 4-2, $02 (Bar p'lph: Piretniagt fafflm of four source calf g ories. Circle:
Annual tuiissicms amount In 10* 10m per xem)

2£% -"

£M

The NESCAUM Paper goes 00 to discuss this graph as follows:

Figure 4-2 sfeows llie p&fceM ccmtMMkm ff®m $$&&&&£ somm caiegories to overall, anniiaJ 2002 SO2
ernlssto^s in iM MAKB-VU stales, Ttm chwt shows that point sources damimte SO2 emissions, which
primarily consist of $Mkmmy oomkms^km mmw$ for geiio-Miog electricity, industrial energy, tmd heat"

As is discussed elsewhere in this eoiiiriieirt tetter, the fraction attributable to heating oil
has fallen siibstaotially since 2002 because of sharp deelioes in the use of No.2 fiiel oil
and in Residyal Fuel Oil.

The NESCAUM piper then proceeds to dtsoiss ooal impacts to the Class 1 areas at page
5-6:

** The fairs on the left show the fraction of total stdfctte measured at each site thai
is contributed by the "smifitig/etmi" $(mree profile as deferiW by the $mm:e
apportionment models. The bars am the right show the fraction of each
"sMlfette/eoai** mmrmpmfik that m composed:qf$tdfate, Figum- 5-5 suggests
th&i: (1) l&r^mm^ms cmttmbute 70-90permntl&fthe total[milfkte memmedfM
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these sites, mmd (2) that the contribution from these large sources consists &f5Q~~
90 percent sulfate."

This definitively ties coal usage to the Identified NAAQS mon-attatemant areas and to
visibility impairment.

Likewise, in the very recent! 1/2009 "Attainment Demonstration And Base Year
Inventory Piiisburgk-Beaver Valley Fine Paniculate Nonaitainment AredT^ fuel oil is not
even mentioned as a needed control Area sources, who are the primary users of home
heating oil, emit about 2% of the SO2 emitted by stationary sources. It makes no rational
sense to claim that a regulation targeted at a tiny fraction of the SO2 emissions in
Pennsylvania—and a percentage that is falling— is needed or necessary to achieve
compliance with the PM-2.5 NAAQS, This is particularly true with respect to the PM.2J5
annual standard, since heating oils are primarily used in the winter. This means that (i)
less SO2 is converted to $uffate particles in the winter and (Ii) heating oil has almost no
effect on the annual average for almost 3/4ths of the year.

2 This Rule Cannot Be Justified As SIP Rule For Areas Of The State Thai Meet The PM-
2.5 Standard.
Finally, substantial parts of Pennsylvania are in attainment with the 199? and 2006 PM-
2.5 standards. For these areas that are in attainment PADEP cannot use the FM-2»5 SIP
process as an excuse to regulate emissions from the combustion of fuel oil, nor should
this requirement be included in the SIP. Indeed, areas that are themselves in attainment
hot are deemed to contribute to non-attainment in another area are already included In the
noo-attaloraeot areas subject to SIP requiremeiits. Thus, it Is facially insufficient for
PADEP to conclude thai emissions need to be ragolalad statewide in order to comply
with the PM-2.5 NAAQS, Evea for those areas that me not in attainment, PADEP has
filled to demonstrate that this measure is needed lor atotaroeot Thai is clearly the ease
for the Pitisbitrg-Beaver Valley area where this measure was already judged by PADEP
not to be necessary*

C NOx And Ozone Cannot Be Used To Justify This Rtde And Are Irrelevant
Considerations Because Most Heating Oil Is a Wintertime Fuel

This statement appears in the preamble:

"There ere several important eobeitefils of iWs proposed ratemaklug. Emissions
of nitrogen oxides (NOx#? whieh contribute to a number of public health and
€ovironui€0ial problems io the m>rfheast, iaduding unhealthy levels of PM2L5 and
ground-level ozone, would also ctecre&se with the um of tow-stilfttr Gontent
commercial fuel oil due to ftoiaee and bolter efficiency improvements/*

This assertion also does tmi piwicfcs justification, for this rale and should be withdrawn
because-it simply ignores the ae ta l facts and science* It is critical to note Penasylwiia's
y$e of No, 2 fel oil 1$ primarily for -faoiiie lieatiig. This -mems IhM -ite use is-most
coticanli^iid In tha months #f Jrnmmy »dFabrniiy* far e&aisipte. El A it^qfts thil for
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the volumes of sales in Pennsylvania for July and August, 2009 are about 17.5% of the
usage for the months of January and February, 2010. Yet Ozone is almost entirely a
summertime issue*--a$ a result of higher tampeiBtures causing atmospheric reactions with
NOx that create ozone. These conditions are not, obviously> present in wintertime.

The rule proposal also tangantiaily mentions nitrogen oxides a$ a factor in paniculate
matter pollution and visibility impairment However^ No* 2 Fuel Oil represents a tiny
fraction of the NOx inventory in. Pennsylvania, As stated in the 2006 MANE-VU PAhjami
Regional Haze Air Qualify Problems in the MANB-VU Region: A Conceptual Description (MANE- VU paper) "Power

plants and mobile sources generally dominate state and national NOx emissions
inventories." Graph 4-5 from the NESCAUM paper demonstrates the minor contributioii
from area sources

Figure 4~S» NOx (Bar gr*ipti: f extnttge frariian of four soared caregori^, Cirrfe:
Annual eniff tens nmoiuc to We mm per year)

f .:&;R £ A : | ^ i i l H O^ROAO i i l i l f l ON: r? Q&D EZHJ POW4 T

Equally important, the sources cited by PADEP in support of this rulemaking make it
quite clear thai nitrate particles are not the major factor in visibility impairment, as Table
1-4 from MANE-VU psper shows:

Table 1-4, Particle eitinctioa mm4 percent contribution lor 20 percent worst dnys

20% Wor&t-dtoy particle excinction (Misf1) /% CoEtribntiom to pj^rtlcle extiMcfen

Sile

Acadia

Great Gulf
Lye Brook
Moosiliom

SO*

69,2/ 6m
127:1/66%
16,® 68%
813/67%
5.85/ «M

155.5/79%.

8/1% \
13.7/8%:

3/3%'
9J./7%;
6.4/ 7%
5 Mi 3%;

OC

11.2/10%
242/ 13%
14.4/ 13%
15.3/12%
11.9/12%
16,1/8%

EC

43/ 4%
114%

3,9/3%

Soil
0-5/' 0%

1/1%
0,6/1%

4.8/ 4% 1 0.6/ 0%
4.4/ 5%
5,7/3%

0.4/ 0%
0.7/ 0%

CM. !

1,9/2% |
5.4/ 3% |

3/ 3% I
1.8/2%;
2/1/3%;
2 51 1% \
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As stated in this report iCNitrale generally accounts for a sybslmniially smaller fraction of
fine particle mass and related light eitinctioi than mIfete and organic carbon regionally
inMANE-VU."

D, This proposal willprohabfy raise GHG emissions in the short and medium term, rmi
lower them, and will not materially enhance boiler andjurnaee efficiency.
We also disagree with the characterization that lowering the sulfttr content of fuel oil will
reduce greenhouse gas emissions. First, as will be discussed below in much greater detail,
it is not plausible to state that lower sulfiir heating oil enables more efficient boilers*
More important, even if this statement was accurate, it is likely incorrect to view this ftiei
from a iifecycle perspective as reducing greenhouse gas emissions, particularly since
boiler fleets turn over in an approximately 25 year time frame. That Is because (i)
desulfurizing fuel oil is an extremely energy intensive process which will emit GHGs to
bum the fuels needed for the desuifurization process and (ii) desulfwization of distillates
is generally accomplished by hydrotreating. To-produce the hydrogen needed for the
hydrotreating process, most refineries must ucrack*? natural gas or refinery fuel gas to
obtain the hydrogen needed for the process. The result of this process is, ironically, to
produce large amounts of CO2, because the carbon atom in the hydrocarbon being
cracked is oxidized to CO2. Worse, the amount of hydrogen needed for hydrotrealing the
part of the distillate pool not already at 15 pprn is much, greater than, the hydrogen needed
for the "first round" of desulfurizatkm for gasoline or for the much small reduction from
500 ppm S diesel io ultra low sulfur diesel in Port Reading's case* the desylliirization
process would roughly DOUBLE the overall amount of CO2 presently emitted from a
highly efficient refinery, because of the energy inputs and the amount of hydrogee
needed to treat the blendstocks used at Port Reading to produce fuel oil to the ultimate 15
ppm end level. Port Reading also anticipates other negative mwkonmmM impacts if Port
Reading were lo Install equipment to comply with the standard:

. -~ NOx increase of 92 loos, from fired sources. Oione season impact as
opposed to fuel oil use which is in winter

— CO iocrease of 114 tpy
— Water use increase of 75MM gallons/yr

In this case, refineries in Pennsylvania which presently-make home heating oil, to
continue to operate economically, will have to take similar steps to desulfbrize heating oil.
This proposal will raise rather than lower GHG emissk&s-atid may have other collateral
emissions impacts in Pennsylvania and elsewhere,

III The Proposed Reduction in. Sulfur Content Of.Mgm£:Heaiing Oil To 1.5 ppm In 2012
Is Not Clearly Needed

A, The Reduction To 15 PPM Exceeds 'R^pIreimentB of Fad^rilLiw AitdA.
Cost^Ete^^ffi Analysis ,,|i.,M

There was no analysis in the proposal of the cost benefit reducing sul&r to some
level otter Ihan 15 ppm. ifess and HOVENSA do aot.believe that the re&iotfon lo 15
ppm can ba justified at this time and AatSOO or 10§0 ppin: is nmrne sypporfabfe ittidird.
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L The pmposed^diiellon. of suiftir content in heating, oil ,$$ 15 ppm is the
most restrictive standard for heating oil in entire world

The letaiiafiofia! Fuels Quality Outer (an affiliate of Hart Energy) is the
leading expert organization on worldwide fuel standards. Hess and HOVENSA retained
IFQC to review international standards for No. 2 Fuel OIL A table from their report
summarizes the findings:

European Umon

Germany

Canada

Caoada/Provifices-

Russia

Japan

Japm

ScH&h KOTBB.

Gas Oil

High Efficiency
Furnaces

Heaing Fm$ Oil

Kerosene

Gas Oil

Fuel A

Kerosene

Distillate-Kerosene

1000

50

5000

2000

5000

20000

5000

1000

2

3

4

i. Spmmi F&et mm tm mmntms

4. Hmtiftg &mi moteing *JP$GG$&&RS

IFQC did not identify any other countries with heating oil limitations. The European
Union has the lowest so! for specification, which was lowered from 2000 ppm to 1000
ppm in 2008. See, 1 0 Dir. 1999/32/EC (attached) which specified a 1000 ppm S standard
for "gasoil** which is essaotially No. 2 fuel oil It is noteworthy that liquid fuels12 have
about a 20% share of the heating marfet in the ELL See, European Heating Oil
Association, powerpoInt presentation^ 2/7/2007, Canada Is expected to follow suit.
There is a special 50 ppm grade in Germany offered for high efficiency burners under a
voluntary agreement with, refiners (Low Sulfur EL Type Fuel OIL meeting a-German
engineering standard DIN 51603-1), but it is not mandated and its use is eoeoaraged
through subsidies. Only New Jersey, which has adopted by regulation 15 ppm S heating
oil In 2016 and New York, which, 'tegislativefy mandated 15 ppm in 201.2 have similarly
low standards*

We note thai a 300 ppm standard is very similar to the US standard of 400 ppm S
for No. 1. fad oil (terosaoa). Etacaose K.4 is typically used, in indoor space healers, this

12 Som countries may use Mo, 1 tmi oil iiistaad of Mo. 2 foe! ml, wlskh may Imve difitoeot spaoflicitws
md cliarsclarislks and differerst <
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indicates that the siilftir specification would have to have bean set to a conservative level
for opembttity and air quality purposes.

This also appears to be the case for the residual fuel proposal of .5%S. The EU
standard is 1% S. Again, Canada is expected to follow suit Refiners do not make
extremely low sulfur residual ftiels unless it is otherwise economic to run very low sulfur
crude oil because refiners lose mooey on toe feeL Thus* refiners wil! not invest to meet a
lower No. 6 Oil specification. Moreover, residual fuel oil use has declined steeply as
noted above and does not appear to represent a control measure that woo Id be effective in
PM 2.5 attainment, particularly in the Jong run, Hess believes that the standards for
residua! fuel have very limited information supporting them and that additional review is
warranted for feasibility and eost l j

2, The product, cost, of the reduction from S60 pprn to 15 ppm is
estimated by EPA to be oiuch higher than the reduction lo 500 ppm for ninch less sylftir
rgdygtioo.,

EPA's May 2004 Regulatory Impact Analysis for the o.ffiro&d cfiesel rule (the
Oflfroad RIA) reports that the cost of going to 500 ppm was about 2 cents or so but that
the next step to 15 pprn was an additional ~ 5 oents per gallon. The main reason for the
higher cost of the reduction to 15 ppm is the difficulty of .removing the last few S
molecules from feedstocks that are very hard to treat, Most of the easier to treat
feedstocks were converted for the road diesel rule lo 2006, leaving behind harder to treat
distillate fractions. Final Regulatory Analysis, Control of Emissions from Nonroad
Diesel Engines. Office of Transportation and Air Quality. EPA420-R-04-007, May 2004,
Chapter 8* Based on EPA's estimate and sales of 891 million .gallons of No. 2 Oil in
Pennsylvania in 2008 report by El A, the reduction from 2000 ppm to 508 ppm would
cost about $ 18 MM to achieve a 75% reduction in sulftar content Fuel Oil and Kerosene
Sales 2008, US Energy Information Administration DOE/EIA-O535(08), The reduction
500 ppm to 15 ppm would cost about $45 mil!Ion dollars per year to. achieve an
additional 24% reduction/4

3 . A .j>i^jy&t s ^ ^
spikes because there are *jjQjg_ :j^|^

At 15 ppm S, hestiiig oil is conipetitioi with the wmd diesal marto. for supply. In
those countries with a low sulfur road diesel starfarf in pla&ê  a sepamte and higher
heating oil siilftir specIfieatioE applies, as discussed above. It is also apt or very close tso
lowest siilftir specificalion worldwide for light distlliates. The map Wow, prepared by
IFQC shows worldwide sulfiir spedfieattOTs:

IJ N1SCAUM lias, on geveraJ mcmktm, mM®& tbat a siit>paiia! woyli fee <MMJ¥«II^I W mvww ttmm
steictefe, :IM di<l not <to so.
14 As mMd elsewli&m, &e actual capita! cost of ctesyllkrmiig ^ i l i i t e 1$ qpileMglsu
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Figure & Haxfefcuni Aflowafel« Sulfur m Onload Diesel WwMfwf̂ s

i l l l l l Illilllillpi;!!; ijm - 12jtP ppm

Thus, implementing a 15 ppm sulftir for heating oil drastically limits worldwide sources
of supply* with two predictable effects, higher long term prices and much more limited
ability to obtain, supply quickly in the case of a cold winter. In the winter of 1999*2000,
runouts ware avoided by imports of higher sulfur material mostly from Russia and
Eastern Europe, See, The Northeast Heating Fuel Market, Assessment ami Options $ EIA*
May 2000. Likewise, during recent Gulf Coast hurricanes that disrupted product pipeline
operations, the 15 ppm diesel standard, caused substantial hardship, including fistfights
over supply, because of the limited options for supply. Approximately 26 additional
countries, can provide supply at a 500 ppm standard, including major refining centers in
Singapore, India, China, Venezuela* South Africa and others. Moreover^ 400 ppm S
kerosene cm also be used as a. hleodslock to enhance No, 2 heating oil supplies with a
500 ppm standard. Thus, 500 ppm S heating oil allows for a much greater diversity of
supply, which can reduce long term costs and supply disruption risks. Even at 50 ppm,
there are a more limited number of supply options, It is important to note that in the case
of a supply disruption, the shortage that resells will not only affect heating oil, but road
diesel, making such disruptions even more costly at 15 ppra or even 15 ppm.

Hess and HGYENSA do not believe that the provisions in the Fuel Sulfur Role for
temporarily allowing higher sulfur material will be effective and do not represent good
policy. The proposal allows 500 ppm material to be used if:
"(A) The Department determines that an insufficient quantity of compliant
commercial feel oil Is reasonably available in the subject air basins.*
First by the time PA.DEP acts to allow the higher siilftir material info the marketplace, it
is ateady too late. That is because very little 500 ppm material is made in the United
Stales (the percentage has dropped virtually every year since the 2006 effective date of
the ULSD rate) and it will have-to'be taporte<l,.takirig a week or m®m to:anive in the
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Pennsylvania marketplace. Se&roct it is exceptionally fare for actual product runouts to
occur such thai the PADEP could declare that insufficient product Is available. What
actually happens (as it should in a market, based syslaiti) is that the supply -™demand
balance tightens* raising the price of a fiiel In relatively short supply in so area. This
higher price, which can be $1 or $2 dollars more per gallon in more severe winter supply
disruption periods, will attract sufficient supply, but ai the much higher price. The result
is that the consumer will end up paying the higher price* Third, such waivers typically
cause post waiver dislocations, particularly with the language proposed by PADEP to
limit as much as possible the period of the waiver. This happens because a supplier gets
"stuck" with a tank full of material thai caonot then be sold in Pennsylvania because it
exceeds the sulfur spec of 15 ppm. It takes only a relatively small heel of 500 ppm
material to render an entire tank non-compliant with the 15 ppm standard. Finally,
allowing extra volumes of higher so! fur product into the marketplace at the discretion of
the PADEP undermines the decisions of refiners that do make investments to produce
additional supplies of ULSD for the heating oil market, for this reason alone,
NESCAUfvf aed others have not typically included waiver provisions of the type seen in
this roie.

4. The reduction, from 560 ppm to 15 ppm will not bring any additional
economic benefits to consumers.

The benefits cited in the preamble and by NESCAUM are based on a study by
NYSERDA and Brookhaven National Labs, which was partially funded by a New York
State heating oil dealer group* Law Sulfur.Home Heating Oil Demonstration Project
Summary Report-, Batey and McDonald, Brookteven National Laboratory, June 2005 (the
"BNL Study**). This study considered and evaluated the benefits of 500 ppm healing oil
vs. 2000 ppm and higher heating oil, not 15 ppm heating oil:

"Potential cost savings for the nation and New York Stale that would be attributed to
using low sulfw (0*05%) fuel oil cau be evaluated .based on Pigirc 6-2a and 6~2b that
follow. It shows the calculated reduction in vasnytn eleaniag: costs for different hourly
service rales/'

The BNL Study posited that the lower sulfur level would reduce cleaning intervals from
annually to approximately once every five years and, to a very limited extent, improve
heat transfer in the boiler. Reducing the sulfur content from 500 ppm to 15 ppm would
have very little, if any, positive effect on equipment costs, because it is not plausible to
assume that cleaning intervals would rise to 10 or 20 y« r s al this lower sulfur level
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Figure 6~2a from the BNL Study bears this out, .:
because the savings curve flattens out at lower ; mmmi®§ r&m
sulfur levels:

Figure S-2&

Moreover, the BNL Study questioned whether these savings woold actually materialize
because service providers and customers are accustomed to annual cleanings, have to
implement a. new visual inspection and because fire codes and manufacturers warranties
may continue to require annual cleaning. BNL Study, pages 51 to 53,

5. There is no fechoptogy.driverthat requires a oiaodifed level.of 15 ppm
S..ĥ ting..Mi..fcc..BlI....boil.ffiS...

a. Background.
The reason that EPA chose 15 ppoi for diesel was because of catalyst poisoning

by stilfiir (similar to the reason lead was phased out in gasoline) which would disable
advanced emissions controls art new vehicles and other mobile sources:

"During the past 15 years* however, more development effort has been put into catalytic
exhaust eraissiornxMitro! devices for diesel engines, particularly in the area of particidat©
matter PM) control. Those developments, and meant developments fa diesel NOx exhaust
emission control devices, make the widespread commercial use of highly efficient diesel
exhaust emission controls feasible, EPA has recently set new emission standards for
-diesel engines installed in highway vehicles based oo the eiBissioo-rectiictioii potential of
these devices. These cteviees will also mate possible a level of emission control for
ooeroad diesel engines feat Is similar to that attained by gasoline catalyst systems.
However̂  without the same lilta-low-srffor diesel feel that will be used by highway
eitgtaes, theset^taafegies emxtmibe Implemented.̂  Offroad R1A? p ES-4 andES-S.

tapoitetitiy, at the -time EPA adopted its onroad end oflroad diesei rules, IS ppoi. diesel
ftid barely axistei in the United States. Tomsure a source of supply of i M forthase
Haw vehicles^ EPA had to inaodate that refiners mate diesel fiiel thM met the 15 ppm
staodarf,
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ix Higb^Efficienpy Energy Star boilers do not require 15 ppm soifkr
heating oil

The preamble to the Peal Sulfur Rule and some proponents of this initiative cite
more efficient ^condensing boilers" as a reason for the 15 ppm standaid. These boilers
can (but do not always achieve) efficiencies in the 93% range vs, approximately 85 to
89% for high efficiency boilers. But there are already ultra high efficiency condensing
boilers thai operate on existing 2000 ppm S fiiel such as the Monitor PCX or Peerless
Pinnacle. See jy^
fy:.ij2:/.>v^

§jSM!MMl,S§BMl The reason that this is the case Is a matter of simple engineering. The
limitation on sulftir In condensing boilers Is almost entirely related to potential corrosion
in the boilers from sulfarie acid forming in the flue gas/15 Thus, as opposed to catalyst
poisoning, which is unavoidable, corrosion can be dealt with by proper metallurgy and
design, as it has been in efficient industrial boiler applications for many years, indeed.
Peerless is sufficiently confident of the quality of its product using conventional fuel oil
that Peerless offers a twelve year warranty on the heat exchanger for this boiler.

And there are many more oil boilers that can meat the 85% standard that achieves an
Energy Star rating"fh>m EPA. See, "EPA ENERGY STAR® Boiler Product Ust%
Attachment I to this letter, which lists 285 boilers currently using heating-oil that are
Energy Star performers, A good example is the By darns line of boilers, such as the
125BE which achieves efficiencies in the 89% range. The 125BE specifies u#2 Fuel Oil
ASTM D396-05 Type 2? This specification is for 500 ppm S No, 2 ftiel oil, not 15 ppm.
See, summary of ASTM D396-05* attachment 2.16 Other Undents high efficiency boilers
do not appear to even require 500 ppm 8. See? g-g* Installation and maif&enmtce
instructions. Oil and gas fired boilers, Logamo G215US, Sudanis also provides a 10 year
heal exchanger warranty. See, Limited Warranty for Buderus Residential Cast Iron
Water Boilers, The same is tree of many other highly efficient Energy Star boilers.
RepmsenMlve manufacturer information cm be provided upon, request It is also the ease
that both Ireland and the United Kingdom Mandate that new boilers reach high efficiency
levels, in the vicinity of 86%. Neither country imposes 15 or 50 ppm S standards on No.
2 fuel oil. "Thus, it is plainly evident that energy efficiency does not require 15 ppm or
even 50 ppm sulfur No* 2 fuel oil and the "gain" in efficiency is truly negligible in doing
so.

c. There is:Eo.need for .a-.iitaiiclg^ this
fuel is ali^ady ayailabte to coosiioiers wh0.;wint<>r need it

Critically* as opposed to EPA's action in tite toad dtesa! mite to mandale 15 ppm material
which wms not present in the m&ritetplitae and vms naeded as a teAoelogy enabler* ULSD
already exists in the umartetplaee. For Ihosa eondMsiog bolters wtiere tha rBMwfectarer
recommends ultra low 'sulfur fiiel (e*g. Viessmann, whidi K5C0miB îds 50 ppm S fiiel).

15 Even wltli Bitiiiml gas, ifie ooecl^itsal^ fmm ooojgnslug boilers is km m pH t$qumn$£ Mgli quality alloys
and watar tre^tiiijBiit, jfettp:^rLwiktprf
M ASTM sfMMferds -m® c®§yww£g£, m> tliai tb& toiiml st^niaix! mmmi b& Mt&cliecl Howe¥ar, ilie auilior has
mvi&wed 1km filial P-396 ^t^idM^. wMcb Is as -slated In this I^ter,
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the product needed to operate these boilers is already available to consumers, so that a
mandated ULSD sulfur level for beating oil is not needed even ifPADEP concluded thai
enabling the minor effwiency gain was warranted. This is particularly the case since
boiler fleets turn over only over a vary long periods—2017 years is typical and
manufacturer guarantees are 10 or more years—so that the amount of USLD needed for
these boilers can ramp up over time on an as needed basis. A manufacturer can easify
place a label on equipment with the specification of the oil or other fuel it needs, a
practice already in use in Peimsytvania and elsewhere, including internationally. For
example, the Buderus 125E noted above has a decal that is placed on the boiler and,
presumably; the oil heating dealer who sold the customer the equipment wilt be able to
guide the customer in the use of proper fuels.

It is important to note that the BNL Study, commissioned by a heating oil dealer
consortium, supported a voluntary approach:

^FrcKlict Ayaitetoilty
The low sulfur (0*05%) oil used m this study is the same fuel that is mandated by the
federal Government for co-highway use for motor vehicles. Its use in homes
is voluntary. Adequate supply for use in homes is expected as the number of homes
increases steadily; However, a supply concern exists regarding mandated use of low
sulfur fuel by some stale environmental departments. This could causa a shortage in
supplies locally and create a situation where the price of low sulfiir oil rises suddenly in
response to the surge in demand relative to supply. This would have a very negative
impact on consumers and oil heat marketers. It would be similar to the "boutique
specification gasoline** required in some states that creates serious price spikes due lo
local shortage of certain gasoline bleeds. We strongly encourage voluntary participation
i:o the low suffer heating oil program, which is fully supported by national oil heat
associations. State mandates most not be enacted until normal market forces expand the
use of low sittfttr heating oil without mandates that could cause price instability and
supply shortages/* BNL Study, p. 50-51 *

d. Confessing
at} applications.

Even these higher efficiency boilers have their detractors* based on a variety of real world
fecters? such as much higher holler cost (generally 30-40% higher) and higher
maintenance costs, as these quotes from Wikipedia indicate*8:

^ond&nshig boilers have a imputation for being less reliable, requiring
professional installation and regular service, and may suffer because installers and
plumbers may not understand their operation."
^ondgnsing bolters are tip to 50% more expensive to boy and install than
cotwmttimM types lo the UK and the US/*

17 This problem Is so significant ev^o lit Europe thai the UK government recently aiioQiinoed a boiler
sotapisage s e t a » to iiy to. §at peopk wilh veiy old boilers wltf* —70% efficiency or lass to upgricla

m H e Wikipeiia notes are ecedsfoif with web Wop cm tills subject̂  in the authors opinion*
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They are often unable to achieve the reported efficiencies, for a variety of real world
reasons. One of the key reasons is condensing boilers are imported to be most efficient mi
lower water iempemtiiiBs? as this material from Con<leasiBgboiIar*org demonstrates:

The effect of this low temperature output of condensing boilers is to require the complete
replacement of a consumer's ENTIRE heating system in many eases to maintain adequate
home comfort temperatures. This will be a particular difficelty in Pennsylvania, which
has maay radiator and baseboard hoi water heating systems and many steam systems,
which cannot be convened to coitdetising mode.- Additloii&tly.> ooBdensing boilers also
normally cannot be vented through a. chimney because of the low flue gas temperature,
they must be side vented which may not comply with codes in some areas or be feasible.
Other problems arc noted by Sustainable Energy Ireland:

It is sometimes more difficult to install a condensing boiler as a replacement to a noun-
condensing boiler because:
* The flue gases discharged from the fiiie temifial are cooler wnA less buoyant and
usually form a visible 4phjnie\ They may cause wetting of surfaces too close to the
ienftinal* or nuisance, to neighboring property, or to people passing nearby,
* An existing flue designed for a Bon-condensing boiler is unsuitable for a condensing
boiler (and vice versa), ®Bd the flue lor a eoacfcrtsliig boiler must not be shared with any
noncondeasing appliance.
* A liquid condensate forms within the boiler, and must be discharged- to a syllable drain
or soak away.

This partially influenced the choice of an 86% efficiency standard thai did not compel
condensing boilers* It should be clear from the foregoing that even if all co&detising
boilers required 15 ppm or 50 ppm S malarial -and they do not—it would not be a reason
to mandate this standard because they may not work In many applications in
Pennsylvania

g.:EPA?s area source boiler NBSHAJPS :nilf .coMld e:ffegtiveiy gIrolpafe eaw oil
fired boilers^ so that upgrades to theoretioally more efficient technology woiild- be
irrelevant.
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On June 4,2010, EPA proposed, an area source MESHAPS rule that would impose
extremely low PM and CO standards on new oil fired boilers, but would not affect gas
fired boiters* The Oilteat Maaufectiirars Association recently commented, that these
standards cannot be mm by any existing or new equipment made by OMA members and
stated as follows:

**We believe that setting a much more stringent standard for new or reconstructed
boilers will discourage use and introduction, of more efficient and less polluting
boilers and encourage '"band aid" fixes to avoid the more restrictive standards."
EPA-HQ-OAR-2006^0790-2249.r>

This action, which may very well be adopted by EPA, would eliminate any theoretical or
potential energy savings in oil fired boilers from use of lower sulfur fiieis.

6.*.. A.I5^ distillate jo. be downgrmkd
to much lass valuable projects,

A 15 ppm standard "strands" high quality and expensive distillate that has gone
slightly offspec. Pipeline interfaces between higher sulfur products like jet fuel or
kerosene and ULSD would no longer be able to be marketed as a high value fuel, aod
would have to be downgraded to much lower value fuel. This same issue exists when the
near wm sulfur product at a .refinery exceeds the pipeline standard of 7-1.0 ppm. because
of minor technical Issues or catalyst life problems,

7,.. A 1,5 ppnaor 50 ppM stMtdard imposes iiroeeessary burdens and costs on
business aiicl e»$i»er$.

As discussed extensively sbove^ there is no reason whatsoever to mandate 15 or
50 ppm material,, because c&ttsumers who want or need it can already buy that ftieL It
should be the responsibility of the heating oil dealer community to market this fiiel to
their customers,, .not the obligation, of Pennsylvania to mandate it to achieve the business
aims of those dealers. To mandate the additional step below 500 ppm is tremendoiisly
costly in capital expense to refiners who currently produce healing oil, because of the
difficulty of removing the snifiir from the distillate streams used to blend: heating oil The
technical difficulty of this step is unequivocally documented in the Ofiroad RIA, cited
above* A typical 15 ppm distillate desiilfbrization project for many refiners for current
heating oil streams will cost >$200MM. A 500 ppm standard can sigMieMitly reduce the
cost of the capital mves&nsiit needed, depending on refinery configuration, because
hydrogen plant and distillate desulfurizer reaction vessels can be significantly smaller in
siim HOVENSA prdlfomarily esdma^es the project cost to be approximately 50% less
(>$10© to $!50MM savings) for a 500 ppm product specification^

The refinery operating easts mm also significaMly less with, a 500 ppm standard
than a 15 ppm stOTdard becmise of three major factors

• Longer catalyst life
• Lower hydrogen eoEsynipiioo
• Product downgrade capability
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• Higher lost economic opportunity because of shutdowns for catalyst
change outs.

Collectively, the cost savings m HOVENSA are estimated to foe $1 OMM/tnimisHy,

Even a 50 pptn standard would impose a lesser burden than a 15 ppm standard.
While it would not reduce the capital expenditure needed to produce the ftiel, it would
reduce refinery operating expenses and waste gerteimioo significantly because catalyst
used to assist in desulfurization would have to be changed much less frequently. The
technical reason for this is esseotiaiiy the same reason that S poisons catalyst in newer
vehicles—the more severe refining causes catalysis u> be deactivated more quickly by
operating conditions, Sulfur and other impurities. Annual catalyst change is needed in
many cases for ULSD production. We estimate that 50 ppm would require a catalyst
change every 2 or 3 years, for an annual savings at HOVENSA of S2MM per year. Port
Reading would see savings of about 1/3 to Yz of this amount As discussed below, the
product downgrade capability also reduces operating costs from downgrading valuable
distillates to a much less valuable product

8. Lowering the standard below 300 ppm would have unintended negative
environmental consequences'.

As noted above, Hess and HOVENSA believe that the benefits of this role are offset by
negative consequences, and that the role should he viewed m increasing GHG emissions.
If Port Reading were to install the processes need to desulfiirize distillate production to
meet a 15 ppoi standard. Port Reading has calculated an annual increase of 378,000,000
pounds per year of CG2, HOVENSA calculated an increase of 803,000,000 lbs of CO2
annually to install hydrodesulfarizatieo facilities needed to comply with the Fuel Sulfur
Role,19 Other refiners currently making home heating oil would have to install similar
desulfurization facilities to meet this standard and would experience a similar CO2
increase.20

It has been suggested thai the rail out of condensing boilers would "qtiickly*5 offset these
increases. This view is not correct. First, condensing and high efficiency boilers can
already operate on 2000 ppm or 500 ppm 8 heating oil. It is not necessary to lower solftir
below 500 ppm to achieve efficiency gains. Even mom important is thai this assumes
that the only choice a consumer has when replacing m boiler with a more efficient model
is to use file! oil. Pennsylvania has an excellent Ififr&sfriieiiife of natural gas pipelines,
which should expand with development of the Marcalles Stale resoyrces and the vast

J 9 .Ammi&s Ml opemtlon for 3S5 4ays
m Tills assumes a similar fbedsto^t smh m LC0, wliiolit is hyirogpa Intesive to treaL
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majority of customers can
choose to use natural gas
instead of fiiel oil.
Consequently, most current
heating oil customers can
utilize any condensing boiler
made simply by switching to
natea! gas. Natural gas has
been cheaper, as the adjacent
graph illustrates- ft is also
perceived to be a more
convenient fuel to use than
heating oil.

The result has been thai the bulk of customers faced with a choice of choosing natural gas
or heating oil choose to.use natural gas* This is apparent from the Pennsylvania ftiel oil
sales reported by EJA over the las! several decades, reprinted above, showing drastic
demand declines a! the residential level Thus, Hess and HOVENSA do not believe that
any gain in efficiency can be credited to 15 or 50 ppm heating oil.

Second, as discussed above* the efficiency gains from, boilers designed to operate at 50
ppm are insignificant and., In many cases, will not materialize. For example, US EPA
reports that increasing industrial boiler thermal efficiency from $6% (achievable by many
current boilers) to 92% (theoretical condensing boiler performance) would reduce the
emissions from 85A to 79*5 Kg CQ2/MMBTU output. Climate leaders Greenhouse Gas
Inventory Protocol Offset Project Methodology for Project Type: Industrial Boiler
Efficiency, Appendix II, USEPA August, 2008, Using these emissions factors and
considering thai the average residential user consumes approximately 730 gallons of
heating oil aanysiJy21 (which has a heating value of about 140,000 Bttt per gallon), this
effieiefiey increase would lower CO2 emissions by approximately 1000 pounds per hoitie
annually.22 It should be obvious that the increased CQ2 emissions from Port Reading
alone would exceed.-any gain in efficiency attributed to 1.5/50 ppm heating oil on the
theory (with which Hess and HOVENSA do not agree) that it allows urn of a wider raoge
of coedeosieg bolters.

^ Re&defitiai Bmigy CoBSinnplloii Sitiw^ US E1A, 1997.
m Secondary c tafe using.slaniaiti CG2 emissions Itoors and emissions estiiMting tools yt$M$ a smMm
number.
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Finally, we note that this rule cannot take credit for emissions reductions for those boilers
that do need to use 15/50 ppm healing oil, because that fijel is already available and
should be projected to be available for the limited number of boilers requiring this fuel,
particularly given toe likelihood that many of these customers will simply switch to
natural gas. In effect, a reduction to 15 or 50 ppm S by Pennsylvania will require that the
vast majority of fiiei oil consumers utilize a foe! they do not need* will cost them more,
and will increase emissions overall for some pollutants.

I less and HOVENSA appreciate the opportunity to comment on this rule and look
forward to continuing to work with Pennsylvania to achieve cleaner air quality in a cost
effective fashion.

Very truly yours,

Christopher S. Coimaii

CSC:km
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Oil fired Energy Star boilers higiv!g!;t«d in yellow for emphasis

Attachment 1-EPA Energy Star Boiler List
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Attachment 2 ASTM D396-05

EXHIBIT 1

Jffll:

.•Vi>-:::?.J * , S I I I l i i - >-p« Hi^ tii > <m I N ^ C I ) , > - \ Of- ^r3<hr<i v*f tUv'l O ? j 3 r « C ? « k : d I :•. «' V»-V m X 3&>KV- ? V> v s i i f !; j < ,.•; |<.:, j -? 5 . few v^; rs'; ,;;•

LI ~ <sry<Je- N\v -I UJglu? ^^1 N«, 4 —< Umry Jkim^ ?WH >̂T mkldk ^siilb?* r o ^ J s ^ fWI bk*nds «5wn! jn

1 ! :i{k,4r- N o 5 < | ?sy;-K \ > . 5 d L-;iv_v|. ,md X a 6 . ^ ?**kht&$ l-^'h rf <m:mmm<x-. v^v,i^ and Hi^Hm?

Kola I l:*.•?:?• m j o m ^ l * ^ ^?? 'h.: :̂ i;:;:::?tik--HSK-:v s>S'tiw 1>jmUm*iiH*V .and tCS? !s1eih^«!s ^s?4 m ih&zpi&ttk&itm.. <>^

\ ^ i c 2. . \ V&-**. <kr:s?kd <k&cnH*ofi »i tbc p >idcs ,>f fjj^l *»ik is gs vet* in X I J .

U This ,po>:jiH;^; ;^: ;-. «H:r ?hc :u>c oJ :::;:ii:;r,1::;3-.\;!g. , ) ^ K s > ill IVsrmid^flt^ >i*Vtik.slK>as SO he 3:>:. ??:wJ,:d i»

I % XiSthmg mifoi* tqKX'tfi&xl.km .shall p r e l u d e '^m^^m'mi mi" 1%slsjr:ji *?;^^, o r li;?«a! f^s5:!:lMitM?:s -*s:-hkfe c m k

Hssrss'f fed m k I <-;• sr«*ry mhtmmi>m <m iM s « N c c t -i>.?e inm%+1) 4K&5,



Attachment 3 EU Heating Oil Directive

OSkiai Im I 121/1?

&( Z*> April i#fc»

:-i;mn£ &> a le^iic'k*?* && the £:t!J|*.hu.r cmzmm. of cenr&ia liquid &ic!s and
#mcr^.Mi: IM?t€. kmi: •*>***!2/ I:. :hC

t>: f; co t ~KII. c*r THI ^utcwxM UKION;

Mmo** :x;p;d to :'k PK<|*>«J. torn *jse Cmnmmk>Mi%

Ih^im Mp&."6 to ifec opinion

r:ii che pjx<c:e<la; laid cffewi ki

m- mkm fvmmmm&<i m "m'tmitwmcm sod in

ill M?i<;k: lM*t ©I ilic T'^^rv, %kB k% pmik'iMM ^0

ik::tm mvi ̂  psmMX urn twS&m-Mtm. b? p?s *:^:*iiiig

kmkz

Whmm Muck 12? M iM 1mm p « t a M
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:tiM<:.kw (he sm'sssoiB oC :aif.>mt sfaisfc fe&infc
te:::n -r.̂  vs>rB.Nrs.*k*ft of t;'::;^n r-i>^ of n*iiMf tveis
csniKs fee- iicfekw>i e f f e c t 17 !:>? Member $*«sr$

•ofes IK> mMm®m~ of s£:M€"t.ng the dafe»! c!ic£.-
>;::w-: is j>f*^si^C^ C P l K p f e l and •&*,:, xmi

kid p:o4scvs &ffe&<£ whe::e:;is, irs. vkw «l th^ need
•'«:» -fcikjet" siitpiiVi.r cik^Jc ?mmk*m mxm (ht

?x6<m «. '..̂ fr .;c«t: of :i>c C^ rnnyn ix whc:^i?s ±£s

Wuercs? in C&tm?::; Di^c/ '*: v ?^.2 'r£:C of 25

^ e k i S l*>; the siii|.:-;:;:U:r tMOiSiSV: iM ftM- <dl. 5*11*1 I^'W

'Amiis fa: -rvki.km xcr-mm: w&aess k ^tmM be
3.p:|>:;̂ :pr:ia::.e ?*> islV *JtJWfl -imi*^ fe ± e »||5lU;:::
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Mtwitzf Sitie !M? î -fef ?li#i cfedssbn -to %£ OZMMU
wliiii ©it m w i i , Use- O^ncil,: :#ciii| bf SJ cpuSIW

Be^Hum and «-.if--

L *Z>n !ii€ tesss >>( rhsr "c^;:'?; o! k>: vmipiim mhi
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HEATING

L Executive Summary

There have been a. number of initiatives aimed at reducing the sulfur content of heating oil in the U.S.
Northeast market The Mid-Atlantic/Northeast Visibility Union (Mane-VU) has developed a position
calling for 500 ppm sulfur for the inner zone States by 2012, reducing to 15 ppm by 2016, For the outer
zone slates, the position calls for 500 ppm in 2014 and 15 ppm in 2018, New Jersey has proposed
regulations calling for 500 ppm heating oil in 2014 dropping to 15 ppm in 2016.

More recent legislative initiatives in New York and New Jersey call for a reduction in heating oil sulfur
content to .1.5 ppm as early as 2011. The objective of this project and report is to provide an assessment
of the impact on supply capability and prices of a 15 ppm heating oil requirement in New York and New
Jersey in 2011.

A. Summary of Results

Middle distillate will be the highest growth product globally. The global shift to distillate and
specifically to lower sulfur distillates will place pressure on refiaing supply HOC! yield capability
and market price differentials.
U.S. East Coast and Gulf Coast refineries supply close to 80% of the New York and New Jersey
heating oil market and a similar share of the total PADD 1 market. Canada and Virgin Islands
provide most of the remainder.
Other traditional marginal heating oil suppliers to the East Coast (Russia and Venezuela) have
left the market with the implementation of Federal low sulfur noe-road dleseL These sources
would not be able to produce a 15 ppm sulftir product
NJ and NY together represent 34% of the East Coast heating oil market.
Ultra low sulfur diesel requirements (<! 5 ppm) in North American and European markets will
increase significantly by 2011 (13 million barrels per day of demand - 21% increase). Ultra low
sulfur distillate will represent close to 70% of total distillate demand in these markets, without
any requirements for 15 ppm sulfur heating oil.
The North American and European ultra low solfiir distillate markets will expand further through
2015, with ultra low sylftir demand increasing to 72% of the market
The US, market will be feced with additional recjyirements for 15 ppm diesel between row and
2012 as part of EPA's onHroad and non-road dieset regulations.
Low sulftir international marine bunker ftiel recjiiireoicots will place additional steam of the East
Coast distillate market in 2015.
U.S. East Coast refineries, which supply about 69% of the New York and New Jersey heating oil
market will not have capability to expand ultra low sulfur distillate productioii for this market
without sufficient lead time for investment in desulfierizatton facilities.
Refiners have announced plans to shut down two East Coast refineries with a total -crude
distillation capacity of 360 thousand barrets pgr day and distillate desyifkoEatioo capacity of 98

@ 'Copyright by Hart Energy C^nstitifig
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thousand barrels per day. The capacity loss wil l further limit capability of East Coast refiners to
supply ultra law siilfiir distillate*
Likewise, Canadian and Virgin Island refineries* which supply about 18% of the New York and
New jersey heating oil market, wil l not have capability to expand ultra low sulfur distillate
production for this market by 201 L
Shell has announced plans to shut down its Montreal refinery with a crude distillation capacity of
121 thousand barrels per day and distillate desulfurization capacity of 40 thousand barrels per
day.
No significant ultra low sulfur supply capability is available from other import sources.
The Gulf Coast .refineries, which supply about 10% of the New York and New Jersey heating oil
market, wil l likely have some capability to supply additional ultra low sulfur product. In view of
expanding ultra low sulfur distillate requirements for the scheduled EPA on-road and non-road
diesel regulations, their capability wil l fell well short of that required to cover the new
requirements for the New York and New Jersey heating oil market.
To the extent that Gulf Coast refiners can produce additional ultra low suliiir distillate beyond
scheduled requirements, there are logistic constraints. Limited pipeline capability exists to
expand, heating oil shipments from Gulf Coast refineries to the New York and New Jersey
market. Water shipments require Jones Act vessels, adding to the logistic constraints as well as
transportation costs,
Production of ultra low sulfiir heating oil wil l cost 5 to 9 cents per gallon above high sulfur
diesel.
Given the tight market outlook* higher market premiums, 20 to 30 cents per gallon, are expected
to prevail i f heating oil sulfur is significantly reduced, until additional desiilfiirization capacity
can be brought on line.
With ultra low sulfiir healing oil requkeinetits, the market wil l have limited capability to respond
to a cold weather surge in demaikL A spike Jo demand would result in highly volatile markets
with heating oil premiums -reflecting market shortage ccmditlons: 30 to 60 cents per gallon.

PageS of 24' '
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IL Current aiti Projected Future Distillate Markets

A- Global Distillate Market

The global distillate market is made op of transportation diesel fiiels (on-road and eon-road) and heating
oil. On-road dieseS represents 56% of the market and traditionally has been subject to more stringent
sulfur context standards than other distillates* Other transportation diesel represents 16% of the market
with the remaining 28% made up of heating oil* Future sulfur reduction initiatives will fbeos on the
other transportation fuels and Chen eventually on heating oil.

Distillate has been the highest growth petroleum product category in the recent past and Is expected to
be so during the next decade. Global distillate demand grew at. a rate of 2.9% annually between 2003
and 2008. Demand declined during 2009 as a result of the global recession. Distillate demand is very
sensitive to economic growth and Is expected to rebound strongly with economic turnaround*

Between 2009 and 2015 distillate demand is projected to increase by 2.9% annually (Figure II. 1).
Demand will largely be driven by high growth in developing countries such as China (5,8% annual
growth in distillate demand, India (4.5% growth) and the Middle East (4,5% growth), In the Americas,
Brazilian -distillate demand will grow by nearly 3% annually white their on-road diesel will increase
4 J % per year, A rebound in the economy will return the IXS* diesel market to strong growth (over 2,2%
per year) as well

Figure ILl : Global Distillate Demand
Million Barrels per Day
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\ 1W3 2035 2907

Smtrce: Hart Energy CammiMmg
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Distillate will cootimie to be the highest growth petroleum product categoiy'and, as such, will be the
primary driver of markets, refining requirements and priea/margins, Figure IL2 illustrates the
pi^doffiinaiit role of distillate in the fttore and Pinreiit -market. The. ttoee bars:.oii.theleft stow refined
piBiMis* share of the oitrfet between 2009 md 2015. The right bar shows the ffi&rtet shires of
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incremental product in the market The distillate market share will grow from 28.8% in 2009 to 30.6% in
2015, In terms of inerenieiitaJ product, distillate will account for almost 45% of petroleum product needs
over the period.

to addition to the strong growth in demand, distillate foe! quality requirements will continue to have
impacts on the future distillate market: supply, demand and pricing. The major industrialized countries
are in the final phases of implementing ultra low sulfur standards for on-road diesel fuel and are
following with an extension of the standards to non-road diesel Other regions of the world are also
initiating low sulfur programs, progressing along varying schedules.

Figure 11.2: Global Refined Product Market Share

m
iaoi 2011 2ms Increment

B&asafine H&aptittm Wk&¥ut&f%mx$me H Distillate SIPG/Otfeer a Residual Fuel

Source: Hart Energy Conmdtmg

Table ILl summarize global distillate demand by product sulfur content for 2009, 2011 and 2015,
Global distillate demand will increase by L4 million barrels per day by 2011 and 4.7 million barrels per
day by 20! 5. There will also be a large shift to ultra low solfbr product. The demand for ultra low -sulfur
(15 ppm and lower) will Increase IJ5 million barrels per day between 2009 and 2011 and an additional
2.2 million barrels per day between 2011 and 2015 (20% and 25% increase in demand 2009 to 2011 aod
2011 to 2015, respectively).

Table I I J : Global Dtetltete Beiitaiid by SaHtar Content: 2009,2011,2015
Million. Barrels per Day

% uMMmMmmmm '
<l$ppm ;
>15 to <50 ppm

>50-tO<500.pptn1

>SO0 ppm

Total Distillate

:;;;;: 2009;

7.42
0.34

3 J 4

12.92 :
24.42 |

8.8S |
O.4S !

cos !
12,43 ;
25.84 :

:l Wmlmity is MB-$pm §m^€ mnth some 3§Q-.ppm

MIS
ii.09 !
L7S

5.41 !

10.85 :
29.10 ;

Source: Hart Bft&rgy C&rmdtmg
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Global trade in distillate product primarily Involves shipments within the Atlantic Basin: product to the
European market and North America-Latin America trade, Europe is a large importer of distillate (13%
-of supply is imported) from CIS. Middle East and recently some from North America. North America is
a net exporter of distillate to Latin America, with some product Imported to the East Coast and the Gulf
Coast exporting product.

The European/North American markets make up a majority of the global demand for ultra low sulfur
distillate. Their demand for ultra low sulfur diesel will increase 1 3 million barrels per day or 21%
between 2009 and 201 i, as a result of growing on~road diesel demand and scheduled non-road ultra low
sulfur requirements. Combined, these markets are short of distillate (mi of European imports and North
American exports) and the shortfall is projected to grow over time. Europe's distillate deficit will
expand as the transportation market continues to shift to passenger dtesels*

Figure II.3 shows the market shortfall (net import requirement) for the combined European and North
American market with a breakdown by product sulfur content. The import requirement wilt increase by
0J 6 million barrels per day, or 40% between 2009 and 2015, The projections also show an increasing
shortfall (import requirement) of ultra low sulfur distillate. Imports of 15 ppm sulfur and lower diesel
will Increase by more than 40% between 2009 and 2011 and ao additional 40% through 2015,

Figure 113: Eiirope/Nortb America Distillate Shortfall (Nat Import Requirement)
Million Barrels per Day

0.6

0.5

0,4

03

0.2

0.1

0

-0.1

2009 2011 2015

i <15ppm II >1S to <S0 ppm §i >50 to >S00 ppm ii>50Qp£>m

Source: Mart Energy Consulting

Sumfmary
• Distillate will be the largest growth petroteum product market
• Distillate product will be the primary petroleum market driver.
• Low sulftir distillate requirements will expand aggressively from 2009 to 201 L rod 2011 to

2015. .
• The Aiknllc Basin market will become teoremstagly reliant OE otter global regions for distillate

product and as well specifically for ultra low stilftir product

{§ C®p^ri|§ltt by ll&ri Energy OonstiiHiig
Page 8 of 24



UUm l&w SuykrMm^mg OiiAmmstmM _ _ ^ „____ Fefoumty, 2010

B. UJS. l a s t Coast (PAD© 1) DMItele Market

Figure IL4 shows the breakdown of PADD 1 distillate and heating oil by supply source. Table II .2
provides a summary of distillate supply in PADD 1 with a breakdown diesel fuel and heating oil by
sulfur content. Table 1L2 balances are based on average supply and demand over the past three years and
current distillate sulfur requirements.

Figure IJL4: PADD 1 Distillate Supply Sources

05%

B East Coast Refiners » Gulf Coast Refiners » CartBdz

i Virgin Islands i§ Russia ; i Others

Source: Energy Information Administration mid Hart Energy Consulting

About 35% of PADD 1 distillate and.40% of heating oil is supplied by U.S. East Coasl refineries. UJS.
Gulf Coast refineries provide 52% of distillate and 44% of heating oil. The Virgin Islands and Eastern
Canada refineries make up 1.2% of distillate and heating oil

Other imports contribute tittle to PADD 1 distillate or heating oil supply. There is a small net export of
total distillate product For heating oil, the imports other than those from Canada and Virgin Islands
account for 4% of PADD 1 supply.

About 57% of the PADD 1 distillate market is ultra low sulfur (<15 ppm sutftir) and 10% is 500 ppm
grade. Tte remainder (largely made up of the heating oil poitioo) is high sulfur* above 500 ppm,

|
The heating oil market is seasonal 'versus a relatively constant market for other dieset feet During the ]
peak winter season., peak-demand Is mat ftom inventory draw and increased volume from East and Golf j
coast refineries and imports* The .graphs In the .appendix to this section show the pattens of supply over j
the year. Go average the source of-peak supply for the region is: j

j
• 3©%-50% lnyenlGiy draw
• 3G%~40% Gulf Coast refineries
• 10%-15% East Cmmt mtkmim j

10%-15% Imports.

I &pp%|it b$ Part Inerff C&nsstiiing
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In the pasl (pre 2007) heating oil imports provided most of the incremental supply during periods of
peak demand* A large portion of this was from Venezuela and Russia, which do not have low suiflir
distillate production capability and are tmi likely to for some time. Whm portions of the PADD 1 market
converted to low sulfur, these supply sources were displaced. In the event of a surge in heating oil
demand, Venezuela and Russia could probably supply additional high sulfur healing oil. However, if
low sulfur supplies ware required, Venezuela and Russia would not be capable of supplying the market
This is generally true for most other world spot market suppliers in the near term as well-

Table IL2: PADD 1 Distillate Supply
Thousand Barrels per Day

Total
i l l

East Coast Refiners
Gulf Coast Refiners

Total
lljllljj
East Coast Refiners
Quit Coast Refiners
Canada
Virgin -islands
Venaiysfa
Russia
Other tmgcfftg

Total

364
70
38

721

122
"•%?

-34
127

182
11
30

W

413

iS8
S3
71

10
-28

1281
Source: Energy Infhrmaikm Administration"and'Hart Energy Consulting

# Co$yf%kt hy Hart Energy OsusuMug
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Summary
• U.S. East Coast and Gulf Coast supply close to 87% of total distillate supply and 84% of heating

oil supply for PADD 1 *
• Canada and Virgin islands provide most of the remainder.
• Beyond inventory supply* U.S. refiners provide 40% to 55% of incremental heating oil supply

during peak winter season demand.
© Imports (predominantly from Canada and Virgin Islands) make up the remaining peak demand

requirements,
• Traditional marginal heating oil suppliers (Venezuela and Russia) no longer provide significant

quantities of heating oil to the market and are not able to make op incremental needs for low
sulfur product.

B* New York and New Jersey Market Distillate Market

New York and New Jersey represent 23% of the total PADD I distillate market and about 34% of the
heating oil market* The total heating oil market represents about 134 thousand barrels per day.

Table 11.3 provides an estimate of distillate supply to the New Jersey and New York markets with a
breakdown diesel fed and healing oil by siiifiir content. U.S. refineries supply 82% of NY/NJ distillate
and 79% of the heating oil* Although data is not available on the allocation between East Coast and Gulf
Coast refineries, it is estimated that East Coast refiners supply .69% and Gulf Coast refiners 10% of the
heating oil market* The Virgin Islands provides 16% of the market and Canada 2%.

The demand for ultra low sulfur (<15 ppm) diesel represents 48% of total distillate supply and high
sulfur heating oil demand mttes up 47% of the total distillate market. Implementing an ultra low-Sulfur
requirement on heating oil in these markets would nearly double the requirement for ultra low sulfur
product and inquiring over 93% of the NY/NJ distlllMe market be supplied with ultra low sulfur product

Summary

New York arid New jersey represent 34% of the East Coast heating oil market.
Nearly 82% of the New York and New Jersey distillate market is supplied by U.S. refiners: 67%
by East Cotsi refiBars and 15% from Gulf Coast refiners.
The demand for ultra low sulfur (<15 ppm) diesel in the New York and New Jersey markets
represents 4S% of total distillate supply and high solfar heating oil demand makes yp 4.7% of the
total distillate market,
loiplarnanttag an iitora low suifiir mqmmmm& o i heating oil in the New York/New Jersey market
would doybte the feqeTCmaiit for ultim low stil&r product Nearly 93% of the distillate market
would reqiilra <! 5 ppm product

% Cupp^giit t?f Ifairt En^rg^ Consulting



UUm L®w Sulfur Eemiing OH Assessment Fetmmry, 2Q1Q

Table I3L3: New York and New Jersey Distillate Supply

Thousand Barrels per Day

Source: Energy Information Admlnmtraiicm and Hart Energy Comuiting

% C#p^rigi£ by Hart. Energy Consnititig
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C, Seetitoii II Appendix

Little heating oil or diesel is supplied form imports other than Canada and Virgin Islands.

Figure 1L5: PAM> 1 Distillate Imports by Source

2008 PADO 1 Hlf l i Suiftir imports by Soorce

V©nt©.asi{8 si Russia OVsrg^ islands n Canada POthar

S(mree: En&rgp Information Administration

20G8 FAOD 1 txm §\Mm \mports by Source

1%-, r1*

MV^rmzuM M&usmst ovifgriIs&mls s€a«a£$a ^OtS^erl

Source: Energy Information Adminmtraimn

\ C#p^rlf M -fey Hart Enet^f C^nsultiiig
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Figure 11,6: NY/NJ Distiltote Imports by Source

2®m High SiMm Imports to MYMJ fey Source

mV&ximM ®&u$sm &V*gini&mfa ac$n&& mother

Source; Emrgy information Admmmtraiian

2iH8 Low Sylfur Impo^rts t# MY/MJ by Source

©Venecia 8f&j£$ft ev^glrt Isl^idft oCanada .̂ Om#r

Stmme: Energy It$?rmaii(m Admmmtmtkm
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Impoits have played a decreasing role IB the NY/NJ market coinciding with reductions in the high sulfur
off-road distil late market Peak seasonal winter supplies from imports have declined significantly.

Table IL4: NY/NJ AUBUSI/ Seasonal Heating Oil Import Trends: 2006-48

warn \
Venezuta
Virgin Islands :
Canada \
Russia
Other
PADD 1 Total

2ii7
Venezula
Vifgiii Islands
Canada
Russia \
Other
PAOP 1 T0te!^

2008 :
Venezula
Virgin Islands
Canada
Russia
Other
PADD 1 Total

9,140 ^
8,805
7,126
4J25
4,94?
MJSS

^ ^ ^ ^ ^ ^ ^ ^ ^
2,118
9,896
4,3ff?
2,289
1,032

19,732
^ ^ ^ ^ ^

i7 !
5,659 ;

3,948
1;346
1,328
ilJti

6.993 _j
a 091
4t5S2
1t536
2,242

23.414 j

1,940 ___̂
5,312
3,052
3,37?
2.083
15,784

0
4,732
3,038
527
350

2,147
804

2f574
3,289
2,705
11.519

• • • • • ^178
4t5.84
1,345
-1,088
-1.051 i
3»S§8 !

97
927
910 !
819 !
978 ;

3,731 !

1 1 B :

4.4
14.1
18.1
14,9

1.0
25,2
7.4
^6.0
-5.8
21-8 1

• • • • • • •0 5 ]>
5.1
9,0 j
4.5 j
5.4 j

aw ;
Source: Energy infbmtaiion Administration

I Cofrprigiit % Mart En€fi^ Consulting
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III, Assessment of Ultra Law Snifter Supply Capability

A» Ultra Low Sulfur Distillate Requirements

Oo-road ultra low sulfur diesel regulations in. the U.S. are in the final stages of implementation.
Currently 80% of on-road diesel production must be below 15 ppm sulfur and the remainder below 500
ppm. (Because of logistics and other market limitations, it is estimated that over 90% of on-road diesel
currently meets the 15 ppm standard). In 2010, the requirement will expand to cover 100% of on-road
diesel. Table III.l shows the schedule for implementation of on-rosd and non-road diesel standards in
the IIS.

Table IIL1: U.S. On-Ro&d and Non-Road Diesel Fuel Standards
Thousand Barrels per Day

|On-Road Diesel

Non-Road Diesel

Locomotive

and Marine

Small Refiner

NotvRoaci

80% <15 ppm 20% <S00 ppm

<500 ppm !

<15 ppm \

<1S ppm !

<S00 ppm

High Sulfur

<15 ppm ;

<SB§ppm ; <15 ppm \

Notes:
- In the initial year of a new standard, implementation for reftefs/importers begins in June 1 ,
~ Small refiner exemption schedule not expacted to have significant impact on East Coast market.

Source: U,S, Environmental Protection Agency

Noo-road diesel is currently limited to 500 ppm sulfiir, but the limit for a majority of the market will
drop to 15 ppm in 2010 (June for non-road diesel refinery production and topoits, aod October for
marketing). Rail and marine diesel limits will remain at 500 ppin -until 2012.

Most of the European on-road diesei market (all EU meiiibers and many of those planning to join the
£11) is st 10 ppro sulfur or less. In 20119 Eorope will require the non-road diesel market to meet the 10
ppm standard as well. The current limit on heating oil is 1000 ppm although a few countries have
initiated programs to introduce a low sulfur grade, Germany has the 1000 teatfiig oil specification but
also introduced a 50 ppm grade to reduce sulfur emissions aod conform to the Introduction of new
burner technology. Germany used tax incentives to encourage market penetration of the 50 ppm ftieL

Table III.2 summarizes the North American and European distillate Market in terms of solftir content for
2009, 2011 and 2015. Requirements for ultra low sulftir dfcsel (15 ppm and less) in the Atlantic Basin
market will .-increase by 1.3 million barrels per day between 2009 and 2011 wd another 13 million
barrels per day from 2011 and 2015. The near term requireiiieiits will continue to strata refinery ultra
low sttlfttr prodiidLion eapaWlity, Ultra low stitftir distiltafe, wkkk. mpmm$$M 59 % of the market to
2009, will grow to 69% of the market by 20! I and 72% by 2015 (Figure 1IIJ).

\ C&ppigtit i^Ilairt liigrgf Consulting
Page M of 24*
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la addition to ultra low sulfur requirements, The U.S. (jointly with Canada) has recently applied for an
Emission. Control Area (ECA) desigmtlioin of its coastal waters under the IMG organization. If approved,
the ECA designation will require international vessels operating for up to 200 nautical miles offshore to
comply with fuel quality and. emission standards established by the I MO. Approval is expected this year.
The Marine Environmental Protection Committee approved the proposal in principle in July 2009. If
approved as expected in March 2010, the ECA designation would become effective around August of
2012.

The ECA designation would initially limit marine bunker to 10,000 ppm and lower this to 1000 ppm in
2015. The 1000 ppm standard will likely result in a shift from residua! to distillate hunker, placing
additional strain oo the distillate market.

Table IXL2: North America and European Distillate Market
Million Barrels per Day

•
<15 ppm

|>15 to <50 ppm

<S0 to <500 ppm l

!>S00 ppm
Total Distillate

<15ppm
>1S to <50 ppm

<5O *o<5O0ppm1

>500 ppm
Total Distillate

<15 ppm

>15 to<50.ppm
<50 to <500 ppm
>500 ppm
Total Distillate

; 230

0.00

0.67
1.23
4,20

4,04
0,22

0,75
1.48

634

0,22
1.42

2.71

10.69

3/06

0.00

QM

1.16
4.36

: 4.59
: 0,13

; 0.67
1 1
6.67

* ?J5

0.13
0.81
2,44

11,03

1 3.60
; 0.oo •

1.27 j
j:g8 J

5,28 I
0,12

0. MM j
0,95

Bm |
• 0.12 :
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Figure 111.1: North America mud European Distillate Market Stare
Percent
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Source: Hart Energy Consulting

Summary
* Ultra low sulfur distillate requirements in North. American and European markets will increase

significantly by 2011 (13 million barrels per day of demand, a (21% increase)* Ultra low sulfur
distillate will represent 69% of demand in these markets in 2011,

• The near farm requirements will continue to strain refinery ultra low sulfttr production capability.
• The North American and European ultra low sulfur distillate markets will expand further through

20! 5? with ultra low sulfur demand Increasing to 72% of the market,
• Low sulfur international marine bunker fuel requfcemetits will place additional strain of the East

Coast distillate market

B. Ultra .Law Sulfur Pistillate Supply .

U.S. East Coast refineries supply aboyt 69% of the New York and New Jersey heating oil market and
40% of the U.S. PADD 1 heating oil market With the current economic downtooi these refineries have
some spare capacity. However, with the anticipated economic recovery and need to expand ultra low
sulfur distillate production for the non-road diesel market, East Coast refineries will not have capacity to
produce additional ultra low sotfiir distillate for the healing oil market by 2011. Refinery shot downs and
lowar crude oil throughput to refineries will further limit the ability of East Coast refineries to produce
ultra low sitlftir heating oil

A 15 ppm New York-New Jersey heating oil standard would require that over 80% of East Coast
refinery distillate production be ultra low solim This is not feasible without time to invest in new
refinery desulfijrizatiofi facilities.

% C^p^rigtet hy Hart ,Ea;*rgy Consitititig
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Between 2004 and 2009, East Coast refiners expanded distillate desul&rization capacity by
approximately 80 thousand barrels par day in order to meet low sulfur diesel requirements. Refiners also
revamped existing capacity to achieve greater sulfur removal Ultra low suifiir healing oil production in
East Coast refineries would require ftjither expansion and construction of new desuJlwkatiofi,
particularly so because a portion of refinery distillate currently blended to heating oil is not desulfurized
a! all There are currently no announced desulfurization projects for East Coast refiners that would allow
for additional production of lower sulfur distil late.

Refiners have announced shutdown of two East Coast refineries. Sunoco in New jersey and Valero in
Delaware (360 thousand barrels per day of crude processing capacity). The owners state that production
will be shifted to their other East Coast refineries. The refineries being shut down have a combined
distillate desulfiirizatkm of 98 thousand barrels per day. With this lost capacity it will be difficult to
maitttam current ultra tew sulfur production capability and certainly not feasible to expand production.

Other East Coast refiners have announced Initiatives to rationalize assets in view of the poor refinery
economic climate* Valero has announced that it is considering sale of its New Jersey refinery and
ConocoPhilltps has announced its intention to sell $10 billion of assets over the next two years.

With sufficient lead time to invest in and modify desulfurization capacity. East Coast refiners could
eventually supply additional ultra low sulfur distillate*

Canadian and Virgin Island refineries supply about 18% of the New York, and New Jersey heating oil
market. Neither of these sources have capability to provide substantial, volume of additional ultra low
sulfur healing oil by 2011, Shell has announced shot down of its Montreal refinery, 121 thousand barrels
per day of etude distillation capacity and 40 thousand barrels per day of distillate desyl&rkation.

With sufficient lead time to Invest in and modify desulfurization capacity, Canadian and Virgin Islands
refiners could eventoally supply additional ultra low sulfur distillate,

Other foreign refineries provide about 3% of the New York and New Jersey heating oil market. Other
foreign sources historically provided a greater share of U.S. heating supply and a large portion, of
incremental product during peak winter demand periods. However, with the implementation of lower
sulfur requirements for non road dleseL these sources have left the market-
Most of the past imports from non-Canadian and Virgin Island refiners came from Russia and
Venezuela, Neither of these sources are likely to have, or will likely have in the near future* capability to
produce ultra low sulfur distillate for the East Coast market* Russia has plans to expand ultra low sol for
distillate production capability, but any expansion to supply will likely serve the European market

U.S. Golf Coast refineries supply about 10% of the New York and New Jersey heating oil market With
the current -e&momfc downturn these refineries have some spare capacity, but a maf or portion of their
spare capacity will be absorbed by anticipated economic recovery in the diesel market and need to
expand iiltfE tow sulftir dlstiikte production for the non-road diese} market increase and on-road diesel
which must be 100% 15 ppm In 2010.

ff§ C^pyrigfei by Hart Energy CmmmMmg
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There is refinery expansion activity underway in Gulf Coast refineries that will increase ultra low suite
distillate production capability. One of the larger projects, Marathon in Louisiana, Is in the initial stages
of start up and its expansion project is in. part focused on ultra low soiftir distillate prodiietiea The
expansion will, acid ultra low sulfur distillate supply capability in the Gulf Coast The output from the
Marathon expansion project and other capacity additions in the Gulf Coast will not .necessarily provide
sufficient capability to meet demand of additional East Coast heating oil demand. North America in
aggregate will require nearly 760 thousand barrels per day iocratteiital ultra low sulfor distillate (32%
Increase) to meet scheduled requirements for onnroad. and non-road diesel between 2009 and 201!
(Table IIL2).

Furthermore, the Gulf Coast is not the major supplier to the New York and New Jersey heating oil
market. Some additional ultra low sulfur distillate production capability may be available beyond Chat
required for the new off-non diesel regulations* However, total supply capability is likely to fall well
short of the 134 thousand barrels per day New York and New Jersey heating oi! market Ultra low sulfur
heating oil requirements for the New York-New Jersey market will represent an 18% increase demand
for ultra low sulfur distillate over the planned North. American oo-road and oon-road diesei requirement.
Refiners have not planned for this magnitude increase in ultra low sulfur production requirements*

To the extent that Gulf Coast refiners can produce additional ultra low sulfur distillate beyond scheduled
requirements, there are logistic constraints. There Is limited capability to increase pipeline shipments of
heating oil from, the Golf Coast Water shipments will requira Jones Act vessels, further constraining
logistics and increasing costs.

Summary
• U,S. East Coast refineries, which supply about 69% of the New York and New Jersey heating oil

market, will not have capability to expand ultra low sulfur distillate preelection for this market
• Canadian and Virgin Island refineries, which supply about 18% of the New York and New

Jersey heating oil market, will not have capability to expand ultra low sulfur distillate production
for this market,

• No significant ultra low sulfur supply capability is available from oth€:r import sources.
• The Golf Coast refineries, which supply about 10% of the Mew York, and New jersey heating oil

market wilt likely have some capability to supply atfditioral ultra low sulfiir product In view of
expanding ultra low sulfur distillate requirements for the scheduled on-read and non-road diesel
regulations, their capability will fell well short of that required to cover the new requirements lor
the New York and New Jersey heating oil market

• With sufficient lead time to invest in and modify desulfcrization capacity, East Coast distillate'
suppliers could eventually provide the required additional ultra low sitlfitf distillate to cover a
switch to ultra tow sulfur heating oil.

I £&py rig lit liy Mmtt Em^&mm0$®g
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TV* Low Snifter Distillate Cost and Price Implications

A* Deiiiiliirtattoi Cosrt

Production of low sulfur dfosel involves desulfiirization of some or all of the refinery components
blended into the low sulfur product The marginal cost of production of the low sol fur diesel equals the
desulfiirization operating costs (fuel, hydrogens catalysts, etc), the opportunity cost resulting from small
yield shifts from diesel to LPO and the capital charge for desuifurization capacity.

As low sulfur targets are reduced, a greater portion of the refinery blend streams requires desulfbrization
and the severity of desulfixrization most be increased For example. In the production of 2000 to 3000
ppm U.S. high suiflir diesel and heating oil, approximately 40 to 50 percent of the Wand components are
desolfiirized. For 500 ppm ftiet, 80 to 85 percent of the blend streams are desulfiirized and for < 15 ppm
diesel, at! the components must be desuifttrized All else being the sam&, the low siilfitr production costs
would increase for lower sulfiir product according to the portion desulftirized.

Lower sulfur requirements generally also require more severe operation to lower the sulfur content of
the desulfiirized blend component Lower sulfur product is achieved through a combination of higher
temperature (via fuel), greater hydrogen use. greater catalyst use, larger yield penalties, and higher
pressures and larger equipment (higher capital costs). The cost of higher sulfiir operations over a range
of suliw targets is not linear. As sulfiir is reduced., the marginal cost of removal per unit of sulfur
increases. The cost of producing 60 ppm sulfiir versos 100 ppm is significantly lower than the cost of a
10 ppm target versos 50 ppm.

Note that a large portion of the operating costs is direetly related to energy cost (fitei, hydrogen and
yield) and ttaefore will increase wilfa Increasing crude cost.

DesylftiriiMion operating and capital costs are also dependent on the refinery streams being
desulfiirized. Very high sulfiir cracked streams are more difficult and costly to desol&rize to a given
target than virgin (typical diesel) feeds. Many of the more difficult to treat refinery streams have
historically been blended to heating oil and other higher sulfiir products without destdfiiriztfion or attar
mild desylliirizatfoE. Therefore, as healing oil and other higher sulfiir cliesels are added to the low sulfiir
pool, the ctesulforizaticm step can be more difficult and costly.

Capital costs of ultra tow sufftir cfesiilfiirization will also be influenced by the type of refinery processes,
and In paitlciitar distillate desmilkri^atfen, available, to certain cases ttlto tow sulfur deselflirization cm
be achieved, by modifying exisltog equipcneat (additioeai readors, catalyst, hydrogen sysfems^ etc). The
cost of a revamp can be sigoillraelly towar than new capacity. For the first phase of U.S. diesel
regylMloiis? EPA estimated itiM about 80 percent of desulftirizatioo would involve revamps and the
capital costs for the revamps would be about 50 percent of the cost of a new unit

Table IVJ provides .estimates.of tte cost of low sulfur distillates of varying sulfiir levels. The wide
range of costs reflects the possible use of the wvmmp option for ultra low sulfiir prodiietloo. For the 50
ppm ted <! 5 ppm figures, £h$ low end of the ;r«ge represents the desiiliiriffltfoo cost for i^vampiiig m
exiiting ctesnlftirii^lioO: rniit fet m&m $m%m operation (not liieliicled fer 500 ppm).
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Table IV*1: Cost of Low Stiiftir Dfcrtitate
Cents per Gallon

Capital Charge j
Operating Cost |

Total I

i@liI9!£ll
§.2-2.8
3.2-4.0
5.4-6.8

1.3-3.0
2.5-4.6

I 1.5-3.2 |

1 3,1-5.7 I
3.8-7.6 i 4,6-8.9 I

B. Ultra Low Sulfur Distillate Price Implications

The market price of low versus higher sulfur distillates is a function of the production cost differential
and market supply and demand. With adequate desulfiirization capacity available, the market differential
will tend to reflect the marginal operation cost differential. With a shortage or tightness in
desiilfurfz&tton capacity the market will reflect a premium equal at least to the operating costs plus
capital charge. The premium can be greater in a tighter market.

Figure IV. 1 provides price differentials for U.S. high sulfur distillate versus ultra low sulfur diesel
During initial implementation of ultra low sulfur dtesel, the differentials reflected high premiums, above
capital charge premiums, The premiums have since declined closer to operating plus capital charge.

Figure I \U: NYH ULS Dksd-N<£ Distillate Price Biffereitiai
Cents per gallon

38 1

S&wm: Plaits Oiigmm Prim Report

Price differentials will continue fx> reflect a miiiiMiioi. premium of at least capital and operating costs. As
iMg m ultra tow sulfur progmms are expanding aed capital ta¥esloi«t Is mqiiirad^ the markets will
justify &H capital chaige premiums. Markets are prey acted to tightei through 2012 as the economy
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recovers, diesei demand rebounds and the sulfur limit for non-road diesei is lowered. Therefore some
volatility in premiums (and high premiums) can be expected.

Addiiig an ultra low solfiir recjeireniaiii to New York and New jersey heating oil in 2011 would severely
strain supply capability. The reqoireiiient would increase ultra low sulfbr demand in the entire PADD I
market by 19%. The resulting tight market conditions would reflect conditions comparable to the ULSD
implementation period with market premiums in the 20 to 30 cents per gallon range. The tight market
and premiums would be expected to prevail until additional capacity could be brought on line.

With ultra low sulfur hearing oil requirements, the market woyld not have capability to respond to a cold
weather surge in demand. As noted in the previous section, the primary East Coast distillate suppliers
have limited or no capability to expand prod yet ion of ultra low sulfur distillate. No additional supply
from imports can be expected. A spike in demand would result in highly volatile markets with heating
oil premiums reflecting market shortage conditions.

Figure 1V.2 shows gasoline and dieset margins (versos erode oil) from 2005 ihimigh 2009. The trends
reflect market behavior through some volatile tight market situations. The rise sharp rise in margins in
the fell of 2005 reflected shortages related to hurricane Katrioa and the gasoline peak in the spring of
2006 corresponded to short term market tightness related to the removal of MTBE from gasoline. Other
peaks occurred during periods of high refinery utilization (tight markets) during the summers of 2007
and 2008. The historic tight markets resulted m gasoline or diesei margin increases of 30 to 60 cents per
gallon.

Figure IVJE: MYH LS Diesel Margin and Gasoline Margin
Cents per gallon

I C^fptigit % Hmrt Energy Consulting
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Figure 1V.3 provides another example of the market premium responding to a shortage situation. The
data show heating oil- crude oil margins for 2000 with margins respoodiitg to the winter syppiy shore
conditions early in the year. Again, the market responded to the shortage with .ptgfmums increasing by
about 50 cents per gallon.

Figure IV3 : NYH Heating Oil-Crude (WTI) Margin: 2000
Cents per gallon
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With limited sources of ultra low distillate to supply peak reqyirennefits^ the market would respond to a
surge in demand as a significant market shortage. Ultra low sulfur heating oil premiums can be expected
comparable to past market performance, 30 to 60 cents per gallon.

Summary
• Production of ultra low syiftir heating oil will cost: 5 to 9 cents per gallon above high sulfur

diesel,
• Given, the tight market outlook, higher market premiums, 20 to 30 cents per gallon, should be

expected to prevail until additional desuifimzation capacity can be brought on line.
• With ultra low sulfur heating oil requireiriaiits for NY and' NJ, the market would not have

capability to respond to a cold weather surge In demaiid. A spike fa demand will result in highly
volatile markets with heating oil premiums reflecting marice! shortage conditions: 30 to 60 cents
per gallon.
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